
Expressing it in 
Numbers 

A Personal Memoir ï Part 2  

Bill Trowbridge 
 

 

...when you can measure what you are speaking about and express it in 

numbers, you know something about it. 

Lord Kelvin, 1895





 

In loving memory and gratitude to my dear wife 
Rita (1929-2007) 

and  
with love to my daughter and son 

Dinah and Simon 
 

 

 

Published by DôArcy Publications 
 

The author acknowledges the many contributions made by his late wife Rita, 

daughter Dinah and son Simon in the writing and preparation of these 

memoirs. He is also greatly indebted to his very close colleague and friend of 

over 50 years, Jim Diserens, for his encouragement and for the corrections, 

editing and detailed suggestions he has made. Also, to my colleague at 

Vector Fields for over twenty years, John Whitney, who has read the text 

and corrected some of factual errors embedded in the authorôs memory. Any 

errors that remain, after all the help and advice received, are the authorôs sole 

responsibility.  

 

 

 

 

Copyright © 2008 by C.W. Trowbridge 

bill@trowbridge.org.uk 

 

 

ISBN 978-0-9518248-1-8 

Printed by Wessex Design Associates Ltd. 

 

December 2008 

On Line Version PDF December 2009 

 

mailto:bill@trowbridge.org.uk


                                                                                                      

 

Contents 

Contents ............................................................................................................. ii 

Table of Plates .................................................................................................. iv 

1. Harwell ........................................................................................................ 1 

Training School .................................................................................................. 1 
Accelerator Tubes .............................................................................................. 6 
East Hagbourne and Didcot ............................................................................ 11 
The Polytechnic in Regent Street and Family Life in Didcot ....................... 17 
Ion Source Development and Life in Didcot ................................................. 34 

2. Rutherford Laboratory .......................................................................... 52 

High Field Bubble Chamber ........................................................................... 52 
Family Matters 1965-1966 .............................................................................. 56 
Growth in applications computing 1967-1970 .............................................. 59 
Family matters 1967-1970 .............................................................................. 75 
Notes culled from a Diary for 1971 ................................................................ 81 
Integral Equations and Interactive Graphics 1970-72 ................................... 98 
Moulsford & Camping 1971-1976 ............................................................... 103 
Computing Applications Group 1972-1976 ................................................. 115 
Compumag at St Catherineôs College .......................................................... 122 

3. Computational Electromagnetics ......................................................126 

The Wider Community 1976-1984 .............................................................. 126 
Compumag Grenoble..................................................................................... 136 
Promoting the Rutherford Software.............................................................. 138 
Compumag Crosses the Atlantic ................................................................... 148 
At Compumag in Chicago and afterwards at RAL ..................................... 153 
At Compumag Genoa .................................................................................... 162 
ISC visits the Rockies and New Projects at Home ...................................... 170 
Family Life 1976-1984 .................................................................................. 177 
Round the World to China 1984 ................................................................... 190 

4. Vector Fields Ltd ..................................................................................226 

Overview of the early years - In the end is our beginning .......................... 226 
1984 ð A fateful year ............................................................................... 226 
Towards forming Vector Fields ............................................................... 228 
VF Product Background ........................................................................... 231 
A Recap on early exploitation .................................................................. 232 
The Formation of Vector Fields Ltd ........................................................ 232 

Professional & Family Life 1984 to 1987 .................................................... 234 
1984 ............................................................................................................ 234 
1985 ............................................................................................................ 236 
At the Compumag Conference in Fort Collins ........................................ 237 



  

1986 ............................................................................................................ 244 
1987 ............................................................................................................ 251 
Austrian Holiday and Compumag Graz .................................................. 259 

Expansion of Vector Fields 1988 to 1993 .................................................... 264 
1988 ............................................................................................................ 264 
China Revisited - BISEF88 A Prospect for the Future? ......................... 268 
Formation of Vector Fields Inc ................................................................ 287 
1989 to 1990 .............................................................................................. 288 
1990 ............................................................................................................ 293 
A Journey to the United States and Canada ............................................ 304 
The Rest of the year 1990 ......................................................................... 340 
Excerpts from my Diary 1991 .................................................................. 344 
1992 Queenôs Award Year ....................................................................... 383 
A Winter Journey to Finland .................................................................... 396 
1993 ............................................................................................................ 407 

5. International Compumag Society (1994-1997) ................................419 

The Creation of a Society 1994 ..................................................................... 419 
Vector Fields and Personal Matters 1994-1995 ........................................... 422 
Envoi ............................................................................................................... 436 

Appendix I ......................................................................................................441 

The King Robertsô Version of the Creation of GFUN ................................ 441 

Appendix 2 .....................................................................................................443 

Vector Fields Statistics .................................................................................. 443 

Appendix 3 .....................................................................................................444 

ICS Newsletter First Issue ............................................................................. 444 

Index ................................................................................................................445 

 



                                                                                                      

Table of Plates 
Plate 1: AERE Main Gate c. 1956 ........................................................................................................................ 2 
Plate 2: Harwell 5MV Van de Graaf Generator complete column ..................................................................... 8 
Plate 3: Boot Cottage, East Hagbourne ............................................................................................................... 11 
Plate 4: AERE Site c. 1970 .................................................................................................................................. 13 
Plate 5: No. 72 Abbott Rd Didcot ....................................................................................................................... 14 
Plate 6:  The Polytechnic Regent St London ...................................................................................................... 18 
Plate 7: Rita and Bill at Penzance, 1959 ............................................................................................................. 23 
Plate 8: Sennen Cove ........................................................................................................................................... 24 
Plate 9: The Tandem Generator ........................................................................................................................... 25 
Plate 10: Schematic diagram of Van de Graaff Machines................................................................................. 26 
Plate 11: Proud Parents ........................................................................................................................................ 27 
Plate 12: Simon with his Dad and new car (1962) ............................................................................................. 31 
Plate 13:  Experiments on Negative Ion Formation [ 42] .................................................................................. 35 
Plate 14: Oxford Electrostatic Generator (Artists Impression).......................................................................... 38 
Plate 15: Visiting the building site....................................................................................................................... 46 
Plate 16: Vertical Electrostatic Generator Terminal .......................................................................................... 47 
Plate 17: North End Moulsford (1966) ............................................................................................................... 49 
Plate 18: Douglas Allen (R) with Ted Pyrah (L) ................................................................................................ 51 
Plate 19: Artistôs impression of proposed High Field Chamber ....................................................................... 52 
Plate 20: Dinah & Simon in the garden at North End overlooking the cricket field ....................................... 56 
Plate 21: Summit Party on Snowdon .................................................................................................................. 57 
Plate 22: The TRIM  Program in óInteractiveô Mode ........................................................................................ 61 
Plate 23: Zermat March 1968 .............................................................................................................................. 63 
Plate 24: West Berlin 1970 .................................................................................................................................. 65 
Plate 25: The High Field Bubble Chamber Group relaxing after visiting Brookhaven National Lab. .......... 67 
Plate 26: Delegates at the Bubble Chamber Conference, ANL, 1970 .............................................................. 69 
Plate 27: (a) 200GeV accelerator under construction. (b) Boulder Colorado .................................................. 70 
Plate 28: (a) Central City (Old Mining Railway) (b) Williams Towers Hall of Residence ............................ 71 
Plate 29: Estes Park & Author at Bear Lake....................................................................................................... 72 
Plate 30: Family on Holiday (a) Charmouth 1967, (b) Shell Island ................................................................. 75 
Plate 31: Kerry August 1968 ............................................................................................................................... 77 
Plate 32: Rita in front of the wall tribute at Inch ................................................................................................ 78 
Plate 33: Matterhorn, Dinah and Monte Rosa, 1970.......................................................................................... 79 
Plate 34: Bert Creed with his daughter and grandchildren at Moulsford, 1971 ............................................... 85 
Plate 35: Simon & Dinah in Cwm Glas .............................................................................................................. 87 
Plate 36: On the Snowdon Horseshoe ................................................................................................................. 88 
Plate 37: CAG Walk from Stonehenge to Avebury ........................................................................................... 91 
Plate 38: GFUN in action ...................................................................................................................................100 
Plate 39: Camping in the Jura and Riviera, July 1972 .....................................................................................103 
Plate 40: Ordesa National Park ..........................................................................................................................108 
Plate 41: Camping in the Wye Valley, 1975 ....................................................................................................110 
Plate 42: Mick at Moulsford, 1975 ....................................................................................................................113 
Plate 43: Zinal 1975 ...........................................................................................................................................114 
Plate 44: Wye Valley Group Walk Start ...........................................................................................................118 
Plate 45: Engineering Board visit to RL Oct 1975 ...........................................................................................121 
Plate 46: Compumag Oxford Announcement ..................................................................................................122 
Plate 47: Peter Silvester gives the first invited lecture .....................................................................................124 
Plate 48: CAG at the Crown & Horns (1976) ..................................................................................................125 
Plate 49: J C Sabonnadiere with Bill Trowbridge & Peter Silvester ..............................................................127 
Plate 50: Chari, Zoltan Cendes & Peter Lawrenson ........................................................................................127 
Plate 51: Comparison of Differential & Integral Method ................................................................................129 
Plate 52: From the House Journal Quest, Vol 10, No. 2, 1977 .......................................................................134 
Plate 53: ISC & LOC Grenoble, April 1978 ....................................................................................................137 
Plate 54: Olek Zienkiewicz on the beach near Monterey, 1979 ......................................................................140 
Plate 55: Larry & Donna Turner (1979) ...........................................................................................................141 
Plate 56: The Silvesterôs Retreat........................................................................................................................142 
Plate 57: Empire State Building ........................................................................................................................143 

file:///C:/Users/Bill2/Documents/Personal/Expressing%20It%20In%20Numbers/Vol2_April_2008/Vol2_Nov_2009_W97_OLV.doc%23_Toc248205348


  

Plate 58: CAG Computing Room .....................................................................................................................145 
Plate 59: The Expanded  Computing Applications Group ..............................................................................150 
Plate 60: Bloomsday 1981 .................................................................................................................................151 
Plate 61: Opening Compumag Chicago, Gail Pewitt & Larry Turner ...........................................................153 
Plate 62: The Whitney Symposium, 1981 ........................................................................................................154 
Plate 63: Compumag Genoa: Sandro Viviani with Bill Trowbridge after the ISC meeting in Genoa .........156 
Plate 64: Close Friends at Cosenors House Abingdon ....................................................................................158 
Plate 65: Some of the delegates on the Trail Ridge Rd. ..................................................................................160 
Plate 66: Compumag moves to Italy .................................................................................................................162 
Plate 67: Relaxing on the Miramare Terrace ....................................................................................................163 
Plate 68: The author demonstrating the PERQ machine at the conference exhibition ..................................164 
Plate 69: Dr Rikabi Inventing the 'Ligurian' .....................................................................................................165 
Plate 70: Chari at Lymington 1983 ...................................................................................................................166 
Plate 71: Bill Lord, Chairman Compumag Fort Collins ..................................................................................170 
Plate 72: The Prize Winning Poster ..................................................................................................................171 
Plate 73: The Fastest Pumpkin Carver in the West ..........................................................................................172 
Plate 74: SIG-EM at Cosenors House Abingdon .............................................................................................173 
Plate 75: EEC Semiconductor Modelling Project Meeting .............................................................................174 
Plate 76: Chalet in Wales, 1976.........................................................................................................................177 
Plate 77: Dinah in her room at College .............................................................................................................179 
Plate 78: Wedding Anniversary Gathering 1979 .............................................................................................180 
Plate 79: Rita and Bill at St Jean de Luz, 1980.................................................................................................181 
Plate 80: Simon in the Basque Country and a modern monument to Roland ................................................183 
Plate 81: Dad at 80 and David and Peter at Misselfore....................................................................................184 
Plate 82: Four Views of Wester Ross 1981/82.................................................................................................185 
Plate 83: Dinah Graduates .................................................................................................................................186 
Plate 84: My Dad Aged 82; his last photograph ..............................................................................................188 
Plate 85: At Pt Claire to see Dave Lowtherôs Yacht (R to L Dave, Irene, Bill & Rita).................................191 
Plate 86: Near Waikiki Beech ...........................................................................................................................197 
Plate 87: Reception Committee: ........................................................................................................................202 
Plate 88: Being briefed by Prof. Tang ...............................................................................................................203 
Plate 89: First Lecture ........................................................................................................................................205 
Plate 90: Mr Fan-Yu, Ritaôs personal guide .....................................................................................................208 
Plate 91: Some visitors to our apartment ..........................................................................................................212 
Plate 92: Course Photograph .............................................................................................................................214 
Plate 93: With Fan Min Wu arriving at Beijing Station ..................................................................................219 
Plate 94: The Great wall .....................................................................................................................................223 
Plate 95: Simonôs Graduation ............................................................................................................................234 
Plate 96: Compumag Colorado in Session .......................................................................................................237 
Plate 97: Moving from Moulsford to Frilford ..................................................................................................239 
Plate 98: Compumag Committee on Walkabout Tour of Graz.......................................................................242 
Plate 99: Three members of the APPEAL project in Genoa 1985 .................................................................243 
Plate 100: Small beginnings ð The Home of VF at Osney Mead .................................................................244 
Plate 101: ICP Award Ceremony ......................................................................................................................246 
Plate 102: Tang Qui at DôArcyôs Field .............................................................................................................248 
Plate 103: Japan 1986 .........................................................................................................................................249 
Plate 104: Appeal Team on the steps of the Parthenon....................................................................................251 
Plate 105: VF Stand at Intermag Tokyo ...........................................................................................................254 
Plate 106: User Course at Sunshine City ..........................................................................................................255 
Plate 107: Olek Zienkiewicz Opens the New VF Office at Kidlington .........................................................256 
Plate 108: The Traditional óThis Is Your Life Cardô .......................................................................................258 
Plate 109: Bill beside the Danube and Rita overlooking Salzburg .................................................................259 
Plate 110: At Compumag Graz (a) Bill & Rita at the Wine-Strasse, (b) Poster, ...........................................260 
Plate 111: Scenes from Semriach ......................................................................................................................262 
Plate 112: The Staff at DIE Genoa 1988 ..........................................................................................................265 
Plate 113: Rita retires from Cholsey School .....................................................................................................266 
Plate 114: Family Reunion at Brendaôs House ................................................................................................268 
Plate 115: Our Hosts at Hebie Institute of Technology, Tianjin .....................................................................269 
Plate 116: Xian City Wall ..................................................................................................................................279 
Plate 117: Maoling Tomb-'three delightful girls ...ô .........................................................................................280 



                                                                                                      

Plate 118: One we could photograph ................................................................................................................282 
Plate 119: The Official Photograph showing the actual Army .......................................................................283 
Plate 120: Compumag Tokyo Poster ................................................................................................................290 
Plate 121: After 3DMAG in Okayama visiting the new bridge connecting Honshu to Shikoku .................291 
Plate 122: Lakes & Skye July 1989 ..................................................................................................................292 
Plate 123: ...view of the city skyline..................................................................................................................305 
Plate 124 : Bear Lake and Longs Peak .............................................................................................................310 
Plate 125: ...this is the kingdom of the trucker .................................................................................................313 
Plate 126: Temple Square-Salt Lake City.........................................................................................................317 
Plate 127:  Monument Valley ............................................................................................................................319 
Plate 128: ...purchasing some more jewellery ..................................................................................................321 
Plate 129: At our stand... ....................................................................................................................................323 
Plate 130...Maroon lake, a superb morning,... ..................................................................................................325 
Plate 131: ...Josh and Bob were very friendly ..................................................................................................331 
Plate 132: Dinah at the Morton Arboretum ......................................................................................................334 
Plate 133...they had a splendid day at Niagara.. ...............................................................................................337 
Plate 134: ISC Meeting in Rome March 1991 .................................................................................................355 
Plate 135: Cwm Idwal looking East, May 1991 ..............................................................................................363 
Plate 136: Compumag Sorrento Poster .............................................................................................................368 
Plate 137: VF Stand at Compumag Sorrento ...................................................................................................371 
Plate 138: ISEF Conference, Southampton 1991 .............................................................................................378 
Plate 139 : Lauri defends his Thesis ..................................................................................................................398 
Plate 140: Presentation of the Queens Award ..................................................................................................401 
Plate 141: The VF Staff with Sir Ashley Ponsonby .........................................................................................402 
Plate 142: PC-OPERA at Kings College ..........................................................................................................403 
Plate 143: IEE Achievement Award 199, 22 November 1992 .......................................................................406 
Plate 144: At the Palace with the Family, 16 March 1993 ..............................................................................409 
Plate 145: Scout Reunion on 18 April 1993 .....................................................................................................411 
Plate 146: Compumag Miami Poster ................................................................................................................413 
Plate 147: a. Qutb Minar Complex near Delhi, b. The Iron PillarTest ...........................................................414 
Plate 148: The Taj Mahal & Fatepur Sikri .......................................................................................................417 
Plate 149: Founding Board of ICS ....................................................................................................................421 
Plate 150: 40th Wedding Anniversary Celebration at DôArcyôs Field ............................................................423 
Plate 151: Dinah & Ted Deeley at the party .....................................................................................................424 
Plate 152: Mystic Seaport ..................................................................................................................................426 
Plate 153: Compumag Berlin Poster .................................................................................................................431 
Plate 154: Arnulf Kost (standing second from the left) and his team .............................................................432 
Plate 155: With Lewis and Mary Gregory in their back garden .....................................................................432 
Plate 156: Weimar and Eisenach, September 1995 .........................................................................................433 
Plate 157: The Rector guides Rita to sign the register .....................................................................................437 
Plate 158: Receiving the Honorary Doctorate from Prof Richter ...................................................................438 
Plate 159: Celebratory Dinner ...........................................................................................................................439 



Harwell                                                                                        1 

 

 

 

1. Harwell 

Training School 

My education as a scientist had already begun while I was still in the 

Merchant Navy. My study intensified after my marriage to Rita in 1954 

when I signed up for a correspondence course with the Seafarers 

Education Service and they arranged tutors in mathematics and physics 

for me. By late 1956 I had sat and passed the necessary examinations to 

allow me to proceed to a degree course unfortunately we had no money 

and so I needed to get a job. As has been related in Volume 1 of these 

memoirs
1
 I managed to obtain a lowly post at the Atomic Energy 

research laboratory at Harwell with a strong indication that I would be 

allowed to take advantage of a day release scheme to study for a degree 

part time. 

I left Frome very early on Monday 21st February 1957 to travel to 

Didcot to start my new life in science at Harwell. The journey involved 

both train and bus; in those days a convenient bus service between 

Newbury and Oxford deposited one outside the main gate and as I sat 

upstairs in front seat, my imagination bordering on fantasy, I saw myself 

becoming a famous atomic physicist. The prospect of working in a 

laboratory where deep secrets were kept from ordinary mortals excited 

me as much as the challenge of joining that selected band of British 

researchers currently led by Sir John Cockcroft the founder and director 

of the establishment, even if in the lowest capacity. Sir John was world 

famous, he had before the war in Cambridge
2
 designed and built together 

with his equally famous collaborator E T S Walton, a particle accelerator 

to 'split' the atom thus initiating óbig science'. 

Arriving at Harwell once again I found myself as the 'lowest form of 

animal life'. Just under 10 years previously when I joined the SS 

Cerinthus as a new cadet in the Houlder Line I was certainly regarded as 

a lowly creature and this time the Harwell Personnel officer told me at 

my induction interview that a mere Scientific Assistant was just a 

ótrainingô grade which, at my age (26 years), left me with a lot of 

catching up to do. This did not depress me unduly as I fully intended to 

try and close the gap between me and my more 'senior' colleagues as fast 

                                                      
1 óSo Long to Learnô, Bill (CW) Trowbridge, DôArcyôs Publications,  Revised 2008  
2 In 1932 the first artificial splitting of the atom by accelerating protons and bombarding 

on to Lithium target 
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as I could but first I needed to bide my time and play myself in and, 

furthermore acquire a higher education at the same time. This was a tall 

order but my motivation was strong. 

 

  
 

Plate 1: AERE Main Gate c. 1956 

 

Although in those days the laboratory was still very security minded 

the more sensitive weapons applications had moved to Aldermaston and 

the laboratory's role had changed to concentrate on peaceful applications 

of Atomic Energy as well as fundamental research in Atomic and 

Nuclear Physics. On my arrival at the main gate (Plate 1), then situated 

on the busy A 34 long before the bypass was constructed, I found myself 

in the security 'guard house' waiting in line as the many visitors were 

given temporary passes. The room had a long counter behind which 

stood several security policemen who issued passes after much filling in 

of forms. As a new employee I was directed to the personnel section in 

the administrative building where I was given a security booklet and 

invited to sign the official secrets act. I was told a permanent pass would 

be issued to me in a day or so. I was then informed that arrangements had 

been made for me to be billeted in Didcot at the house of a Harwell 

employee who would meet me at 5 o'clock. In the meantime, as had been 

agreed at my interview, I would be attending the 'Training School'. 

Someone then escorted me to Hangar 7 to meet Mr Robins who directed 

the courses on basic laboratory technology. Thus began a new and 

strange experience. 
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Mr Robins turned out to be an ex army man whom had served his 

time with the Royal Engineers and we had an immediate rapport. He was 

interested in my sea career and we enjoyed swapping reminiscences 

about our travels at odd moments over the next few weeks. I think he 

regarded me as a special case as most of the trainees were youngsters 

fresh from school and had been recruited in the main to join the 

laboratoryôs 'at this time' ever growing band of technicians. I lost no time 

in telling Robbie that my aspirations were aimed much higher though, at 

this stage, I had no clear idea how I was going to achieve my goal except 

that I must, at all costs, learn as much as I could. I was apparently 

earmarked to join Dr W D Allen's Electrostatic Generator group but I 

soon discovered that Robbie knew only very little of what this involved 

but that in the meantime I should learn some basic laboratory skills. This 

it appeared mostly involved joining copper pipes together by brazing, 

filing metal, and wiring electrical components by soldering. I was 

introduced to two members of his staff, one a little older than me but the 

other much younger. The older man, his name I have quite forgotten and 

I will call him Colin, had been in the RAF and specialised in electronics 

and told me they would guide me through the stages of building a simple 

rectifier circuit as a sort of final project of the course but first I would be 

shown by the other chap, who answered to the name of Mick, how to file 

a small billet of duralumin into a prism. The only thing I can remember 

about Colin was that he lived in an AERE owned house in Wantage and 

he paved his garden with concrete to avoid grass cutting. I was issued 

with a white coat and a film badge, which was collected each week to be 

processed by the radiation protection department, but I hardly got started 

on the filing job when a man in his late forties appeared who introduced 

himself as Charlie and said he'd come to collect me as it was time to go 

home. 

Charlie Carter had a spare room in his house in Didcot and had 

joined the scheme to provide new staff with temporary lodging until they 

could find something more permanent. We walked to the bus stop and 

here I had my first impression of the size of the lab's work force as over 

70 buses, mostly double-deckers, conveyed the staff in all directions to 

the surrounding towns and villages, some as far away as Swindon, 

Reading and Witney. The out-muster, as this daily event was called, and 

the procession of vehicles jammed up the A 34 for a good half hour every 

evening as some 7000 people were taken home. Many more came from 

homes very nearby and added to the confusion with cars and bicycles. 

Charlie turned out to be one of the army of clerical workers on site but 

was a man of few words whose main hobby was his work with the St 

Johns Ambulance Brigade. He was friendly and helpfully told me some 

of the practical details of the lab but said he knew little about the 
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scientific work. About half an hour later I found myself being introduced 

to his wife Barbara at their house in Five Acres Rd. I had no enthusiasm 

for living in 'digs' as they used to call it and though the Carters were nice 

people I couldn't wait to get settled with Rita in a place of our own. As 

soon as I could escape I went out to the telephone and told Rita how 

miserable I felt in a strange house with people I appeared to have little in 

common with, as always she reassured me and we discussed plans for the 

weekend as I would be coming home to her. She had already been 

studying the teaching job market in the Didcot area and would come up 

to see for herself in a week or so. 

My time in the Training School passed by quickly; a routine was a 

quickly established, getting up at seven am to catch the bus at eight in 

time to be busy filing and brazing by 8.30. On Friday I would catch the 

train to Newbury, in these pre ' Beeching
3
 ' days the old branch lines still 

flourished, stopping at several down land villages on the way. At 

Newbury a faster train soon had me back in Frome for the weekend.  

This was also a time of meeting and making new friends. One such 

was Nick Allen who had recently completed his National Service with 

the RAF and had now returned to Harwell to resume his career as a lab 

technician. Nick was very helpful to me by óshowing me the ropesô 

during his few weeks at the training school to refresh his own skills. He 

was also destined for the Electrostatic generator Group and later we were 

to cooperate together in an experiment, which led to my first publication. 

Dr Allen turned up one day and welcomed me and said I would be 

transferred as soon as Mr Robins said I was ready. I was so used to the 

service life that I automatically said, óYes Sirô in response to his 

questions but I could see this irritated him and he soon said, óYouôre not 

on a ship now Bill; my name is Douglas Allen and people usually call me 

Dougô. I did get the chance to remind him about our deal at the interview 

that I could enrol for a day-release degree course and although he 

admitted this he did, at first, attempt to talk me out of it. We walked up 

and down the óDeckô, the floor of huge hangar that housed the 

experimental facilities of General Physics Division, discussing my 

motives and he pointed out the difficulties of trying to do too much at 

once, setting up house in a new area and maybe wanting to start a family, 

as well as coming to grips in a new work environment etc. I must have 

demonstrated my determination as he agreed that I should give it a try but 

he said that he would have to review the situation depending how I got 

on both with the study and in the new job. He explained that I would be 

joining a section whose job was to build and test the high voltage 

accelerator vacuum tubes for the new electrostatic accelerator that his 

                                                      
3 Richard Beeching, Chairman of British Railways (1960-65), his report óThe Reshaping 

of British Railways (1963)ô changed the railways forever. 
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group were to design and build. Shortly after this I was deemed 

sufficiently ótrainedô to take up my duties with Doug Allenôs group. The 

final test was to assemble and solder connections for a small power 

supply unit, which I did tolerably well, and to complete the filing of the 

duralumin prism, in which I failed miserably. 
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Accelerator Tubes 

Doug introduced me to Jack Partridge, the leader of the accelerator 

tube section, whose little lab and office was in the adjacent Hangar 8 

(Plate 4). Like its neighbour this vast space contained many experiments 

and was a hive of activity of which our section formed but a small part. 

Jack, a short and quite plump man, welcomed me warmly and my first 

impression was of a lively and enthusiastic man, maybe just a few years 

older than myself, who having been given a job to do was determined to 

do things his way.  It turned out that his grade was that of an EO 

(Experimental Officer) and he had only recently been transferred to 

Harwell coming ódown southô from Cumbria where he had been working 

at the notorious Atomic Plant at Windscale. He was evidently man of 

much experience in laboratory technology and was selected for the new 

job because of his skill in designing experiments.  Though I soon realised 

that Doug Allen was a man having a formidable reputation Jack was not 

in the least bit in awe of him as I was. I recognised Jack as a óGeordieô, in 

fact he came from Sunderland and in voice spoke similar to my old 

Shipmate David Walton
4
 whom I worked with on my first ship SS 

Cerinthus in 1948 so once again I was beginning a new career closely 

associated with a Geordie. Jack introduced me to the other member of 

our small team and this was Gordon Baker a tall friendly man who had 

only recently ended his National Service with the RAF but who had spent 

a period at the lab before being called up. Gordon was a SA (Scientific 

Assistant), the same grade as me though he had considerable advantage 

owing to his experience. However, from the beginning both Jack and 

Gordon treated me extremely well showing no sense of superiority. I 

soon discovered that Gordon had no higher technical qualifications and 

had drifted into lab work from school and seemed to have no ambition in 

this direction; whereas Jack had a general degree in science and had been 

planning for some years to achieve an honours degree in physics but the 

conflict between family, career had continually got in the way. This 

situation may have prompted Doug Allenôs attempt to persuade me 

against following a higher education for the best of reasons. 

These two lost no time in telling me that I was expected to construct 

and test a óhigh vacuum systemô, the components were piled up on the 

floor and indeed all over Jackôs desk.  I knew that creating a high vacuum 

space was the necessary environment in experiments involving atomic 

particles but had no idea how this was achieved in practice but Jack had 

planned the system, ordered the components and soon had me working. It 

was explained to me that the two pumps were involved, first a 

mechanical fore, or óbackingô pump which reduces the pressure from 

                                                      
4 See óSo Long To Learnô, Volume 1 of these memoirs, page 126 
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atmospheric (760 mm. of Hg - Mercury
5
) down to the order of a few 

microns (10
-3
 mm. Hg)

6
 and secondly a diffusion pump which operates at 

pressures below that obtained by the fore pump and further reduces the 

pressure to a óHigh Vacuumô (< 10
-6 

mm. Hg). The useful concept of 

ómean free pathô, which characterises the behaviour of gases at low 

pressures, was explained to me and is entirely different from that at 

normal pressures.  At low pressure the distances separating the molecules 

of the gas on average are far greater making the possibility of collisions 

between molecules rarer. The mean free path is defined as the average 

distance a molecule travels at the prevailing pressure before it collides 

with another. For example at a pressure of 1 micron it is of the order of 5 

cm. 

My job was to connect these components together by sections of 

copper tubing, which had to be óbrazedô together by use of standard 

preformed brass connectors ð a óplumbingô operation in fact, for which 

my time in the training school had well prepared me. I learnt the arcane 

techniques to be used with óflangesô milled to a very high standard of 

flatness and smoothness, O-Ring grooves in these flanges machined to 

close tolerances, the selection of the rubber O-rings themselves with 

special greases to effect seals between the larger components and the use 

of the two gauges, the Pirani gauge
7
 for measuring the fore pressure and 

the Ion gauge
8
 for measuring the high vacuum.  The watchword in all this 

was the vapour pressure associated with these components that would 

limit the degree of vacuum achievable and therefore only materials with 

low óout-gassingô properties could be used, and, of course, a high 

standard of cleanliness had to be employed in the assembly.  

After fixing the major óleaksô we soon had the system up and 

running but the multistage oil diffusion pump refused to bring the 

pressure below 10
-4 
mm. Jack had me add liquid nitrogen ótrapsô into the 

high vacuum end of the system which was the standard technique to 

ófreezeô out residual gasses produced by out-gassing from the 

components but to no avail. Doug Allen came round and gave the system 

                                                      
5 Atmospheric Pressure, as in the common barometer, supports a column of mercury 760 

mm. high 
6 Exponential notation for large and small numbers is used throughout, i.e. 10-3 = 1/1000 

and 106 = 1000,000. 
7 The Pirani gauge in the micron rage is based on the dependence of gas conductivity on 

pressure.  This conductivity determines the temperature of a heated filament and thus its 

electrical receptivity, which can be measured.  
8 The Ion gauge is similar to a ótriode valveô the swarm of electrons emitted by the the 

heated cathode are accelerated toward the anode and during their passage and by collisions 

with the residual gas positive ions are formed and collected by the grid. The grid current varies 

with the pressure and pressures as low as 10-10 can be recorded. 
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the once over, also to no avail though he did put me through the hoop to 

see if I understood the scientific principles of the gauges.  He was baffled 

and later brought the Harwell vacuum expert to see our installation but 

his only comment was that perhaps Iôd left my sandwiches inside. In the 

end Jack decided that Ion Gauge calibration was at fault and so after 

checking the electronics, redoubling our efforts in ensuring a ócleanô 

system, also the passage of time we eventually achieved the goal of a 

pressure below 10
-6
.  

 

 
 

Plate 2: Harwell 5MV Van de Graaf Generator complete column9 

                                                      
9 This óearlyô machine was situated in Hangar 8 and had been operational for many 

years.  
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It soon became clear to me that this system was to be used to test 

sections of accelerator tubes for a type of particle accelerator known as a 

Van de Graaff machine
10

, see Plate 2 on page 8. The principle of the 

machine depends on the possibility of spraying electric charge on to a 

moving belt and subsequently to remove the charge from the belt at some 

point further along in its travel, rather like getting on an óescalatorô on 

one floor and getting off at a higher one. In Van de Graaffôs generator the 

ground ófloorô is the óearthô and the top a smooth surfaced conducting 

terminal (sphere) supported by an insulating column. At the ground level 

an electric motor drives a belt made from insulating material that 

connects with a pulley inside the top terminal. A set of points arranged 

like a metallic comb of needles spray charge from a low voltage 

generator at the bottom, which is in turn collected by a similar set of 

needles at the top connected to the terminal. In this manner charge could 

be conveyed continually to the top terminal increasing its voltage. If the 

whole machine is constructed within a large vessel containing insulating 

gasses at high pressure very high voltages can be generated (~ 

10MVolts), see Plate 10 (a), page 26. Clearly the voltage obtained 

depends on rate that charge is brought up less the rate at which charge 

leaks away. Leakage arises in many ways, the insulation properties of the 

belt itself, the quality of the surface of the terminal, and indeed 

breakdown to neighbouring objects. The application of this type of 

generator to nuclear research requires the construction of a vacuum tube 

for accelerating particles which has proved to be a severe limitation on 

the voltages achievable as additional ócharge leakingô possibilities are 

introduced.   

In 1957 tube design was still an open question and according to 

Doug Allen it was the Achilles heal of any electrostatic accelerator. In 

the simplest situation these vacuum tubes are used to transport charged 

particles (positive ions say) from an ion source situated within the field 

free region inside the high voltage terminal to ground accelerated by the 

electric field associated with the difference in Voltage between ground 

and the terminal.  Unfortunately there is the strong the possibility of 

secondary particles, e.g. electrons, produced by collision with the 

residual gas molecules that will load the tube by several parasitic 

processes including X-Ray production that in turn produces ionisation in 

the pressure vessel gas and thus leads to severe leakage. Doug was keen 

to test several new ideas he had evolved to limit these effects and so 

Jackôs section had been set up to build and test a series of accelerator 

tubes.  A standard tube consisted of a stack of highly polished aluminium 

                                                      
10 Electrostatic Generator named after Robert Van de Graaff who demonstrated the first 

practical device at Princeton, USA in 1931.  
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electrodes with a central hole, shaped rather like a medium sized (20 cm.) 

shallow dish plate stamped from thin sheets (1 mm.), separated by 

insulators made from good quality óoven wareô. A completed tube which, 

depending upon the terminal voltage could be as much as 12 feet in 

length had to be constructed by first assembling shorter manageable 

sections.  The electrodes and insulators in each short section were bonded 

together by using a thermal setting adhesive which required a high 

standard of flatness on the electrode flanges and upper and lower and 

upper surfaces of the insulators. This required that the glass mouldings 

obtained from a well known ótable wareô firm in the Midlands had to be 

subsequently ground to a very high quality of flatness by a scientific 

optical company in Somerset. So it was not long before I found myself 

travelling to our suppliers to inspect the consignments of electrodes and 

insulators and reject all items that did not satisfy Jackôs specification.  

In those far off days, a kind of golden age, when everyone voiced 

enthusiasm for atomic power and the technical revolution was in full 

swing and pure science, which needed more expensive equipment as each 

new discovery was made, seemed to have adequate budgets. By 1957 the 

Harwell laboratory had grown into a huge organisation and, it seemed to 

me, to have unlimited resources. The size and sheer richness of content 

of the stores I found astonishing where even lowly people like myself 

had signing powers for modest (necessary of course but sometimes 

wasteful) items. Also, the laboratory kept on standby a large car-pool, 

each with smartly uniformed lady drivers which any group (with section 

head or group leader authority) could book for their staff business trips 

ð it was easily argued that many firms were beyond public transport.  
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East Hagbourne and Didcot 

 

 

 
 

Plate 3: Boot Cottage, East Hagbourne11 

 

Running in parallel with my first steps with the Electrostatic 

Generator Group was our new life in Didcot. Rita had secured a teaching 

job at the primary school in East Hagbourne a village on the edge of the 

Berkshire downs, just one mile south of Didcot. This was a great boon to 

us as we would be together again and both earning. We found temporary 

accommodation on the edge of Hagbourne, near the end of the footpath 

from Didcot, which pleasantly crossed open farmland, at Boot Cottage, 

thatched and fairly basic, but charming in the spring (24 April) of 1957
12

. 

Our landlady was the formidable Miss Booth, the local probation officer 

no less. We had a double room upstairs, a sitting room downstairs and 

shared the kitchen but since Miss Booth was away a lot we were 

relatively private. Rita started her new post at the beginning of the 

summer term and I used the AERE bus each day. Rita seemed happy 

with her new teaching post and soon made friends with the other staff 

members. Our stay actually in Hagbourne was to be a short one as I had 

our name down for AERE house in Didcot with a vacancy promised in 

                                                      
11 Photograph taken in 2001 but appearance much the same as in 1957 apart from new 

road in the front and TV aerials etc. 
12 The area has now been built on 
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June. In the meantime we were content in our little cottage; especially 

weekends spent lazing in the garden.  

The spring weather that year was delightful and it also happened to 

be the year of the Elgar (1857 ï 1934) centenary with many 

performances of works rarely heard these days to be broadcast on the 

radio. These works included the two fine oratorios, The Apostles and The 

Kingdom, which I had never heard. It seems strange today when 

recordings and performance of nearly all Elgarôs major works are 

frequent and his reputation as a great composer seems almost secure. I 

think the revival began in 1957 following the usual period of comparative 

neglect bestowed on great artists following their deaths. There were other 

forces at work in Elgarôs case generated by the easy identification of his 

music with óimperialismô, which led to him being condemned by 

association. Ever since I had first listened to the first symphony on my 

little portable radio at sea in 1952 (Vol. 1 page 227) I knew that this 

composer would always have central position in my heart. The Elgar 

sound world reveals so many aspects of life that one can identify with, 

for example, the feeling of aspiration tinged by melancholy, the feeling 

of intoxication experienced in hill country with congenial companions 

followed by the numbing sadness when coming back down to earth.  

In response to my inquiries as to entry qualifications for a degree 

course it appeared that I needed an O-level in Chemistry to go with the 

Maths and Physics A-Levels already obtained. This was annoying but 

there was just time to sit this in June which could still mean I could begin 

the degree course in the autumn. I applied for permission to take a very 

short course in Chemistry at the Abingdon Institute of Further Education 

in Mayottôs Road; at that time the AERE technical training officer was 

Mac Snowden, a distinguished scientist and gentleman who was very 

sympathetic to my cause and with I am sure, prompting from Doug 

Allen, he agreed that if I was successful in obtaining the entry 

qualifications I could start the degree course in September. I was so 

confident that following Jack Partridgeôs
13

 recommendation I applied to 

The Polytechnic in Regent Street, London and was offered a place to start 

a projected four year course, one full day plus one evening a week, to 

read for a London University external honours degree in Physics. But 

first things first as I needed the Chemistry; so recalling that I had always 

done moderately well in Chemistry at Brockenhurst Grammar School I 

joined a small group of other late developers from AERE in bussing to 

Abingdon every Wednesday in confident mood. In the group 

coincidentally was a young woman, Susan, who was also an ex 

                                                      
13 Jack has attempted a Honours Course in Physics there himself but sadly had to 

withdraw owing to family commitments. 
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Brockenhurst pupil
14

 and so we swapped reminisces and it was fun to 

learn that the admirable óAggieô
15

 was as formidable as ever. The lady 

teaching the chemistry class (a Mrs Hall) turned out to be very competent 

and we got on from the start. Most of the required syllabus could be 

learnt easily almost by rote that was sufficient for my purpose of 

obtaining a pass in the exam coming up in a matter of a few weeks. The 

practical side was enjoyable bringing back memories of my early 

attempts in playing with chemicals and studying simple reactions in my 

fatherôs garage.  In the event I obtained 59% in the exam, a good enough 

performance and this was backed up by a friendly testimonial from Mrs 

Hall that helped me with my bosses at AERE
16

.  

 

 

 

Plate 4: AERE Site c. 197017 

 

 

                                                      
14 I think her name then was Susan Allum.  
15 Miss Agnes Graham, see volume 1, page 69 
16 ñThis man has the makings of an Honours degree student. He should be given every 

opportunityéò, also the Instituteôs Superintendent, Mr G C Stewart wrote, ñ ...he is a most 

capable student and deserving of every opportunity éò 
17 Hangars 7 (left) & 8 (right) in the foreground with the main  gate off the A34 on the 

right and  the Tandem Accelerator building can be seen on the left. 



14                                                            East Hagbourne & Didcot 

 
 

Plate 5: No. 72 Abbott Rd Didcot18 

 

We moved to Didcot to occupy our new home in Abbott Rd on 24 

June. This semi-detached house, owned by Didcot council but allocated 

by AERE, was quite well appointed with three bedrooms, one of which 

was quite tiny, and a bathroom upstairs with a sitting room, dining room 

and kitchen below. At the rear we had a fair size garden that threatened 

me with gardening and such like. We were delighted to have a place we 

could call our óownô but with no furniture apart from a bed, which we 

had bought from a local shop when we first moved into Boot Cottage. 

We also had the radiogram that we also bought before moving to Didcot 

so we had our priorities sorted ð bed & music. To justify this purchase 

we both stopped smoking and we kept this up for nearly a year. Rita set 

about making the place liveable in and though we were on a very limited 

budget we obtained credit on the essentials, a studio couch, some basic 

bedroom furniture and some rugs. My old landlord Charlie Carter told us 

about some second-hand dining room furniture going cheap which 

though ugly served our purpose. The house was in quite a good state but 

needed redecorating which occupied us nicely over the next few weeks. 

The summer rolled by with the work on the house and garden taking up 

most of our spare time. We established a weekly routine of shopping on 

                                                      
18 Not a contemporary photograph though the house has changed little apart from the 

higher hedge. No. 72 is the left hand house of the pair. 
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Saturday morning in Didcot; withdrawing the princely sum of £5 from 

the bank enough to last us the week that included the rent of £2 and 

groceries etc though in those balmy days most items could be delivered. 

Didcot apart from its role as a railway junction was then an army town 

with a substantial military depot. However as the military base declined it 

was becoming a dormitory town to meet the needs of the expanding 

scientific establishments in the area.  Also, though one of the branch lines 

was soon to be axed by the short-sighted plans of Mr Beeching, other 

new projects would soon occupy the military site like the huge power 

station, then under construction, which would change the skyline in the 

Thames valley for ever. Didcot itself with its single long main street with 

shops on one side remains. 

During the summer Dad and Brenda came to see us and were 

pleased to see us settled at last and for our part we were delighted that 

they seemed to be happy and that Dad was in good health. We also had 

Ritaôs sister Eva and brother Bernard to stay with us for a few days. This 

presented us with a slight problem as we had no spare beds and as we 

could not yet afford to buy anymore furniture they kindly bought two 

beds in the town and left them with us for future use, though we 

eventually paid them back. Bernard had hired a car for the trip and we 

had several nice days touring the Cotswolds an area that was completely 

unknown to us. So that Rita could get to Hagbourne each day she bought 

a bicycle in Oxford. Later on I also acquired a motor assisted bicycle, one 

of those machines with a two-stroke engine directly driving the rear 

wheel. This meant I became independent of the bus and could easily get 

about the area. 

My work at the lab continued apace; we were now building 

accelerator tubes to be tested in the Van de Graaf machine at 

Aldermaston and I was now looking forward to starting my degree 

course. About this time I sustained a minor accident which was a salutary 

lesson in concentration. One day I left Hangar 8 to walk across to the 

library and I met Susan, the girl who had been on the Chemistry course 

with me, and whilst we were chatting about this and that a van came 

round the corner and as I was actually standing in the road facing Susan, 

who was on the pavement, I must have stepped back a little and suffered 

a glancing blow to my left shoulder which knocked me down. The van 

immediately took me to the site medical centre where upon a macho 

doctor aggressively manipulated my shoulder and pronounced that there 

was no serious damage. He kept me there lying on the bed for the rest of 

the day and must have informed Doug Allen as within a few minutes 

Doug appeared and after showing me sympathy he told me a story of a 

bicycle accident he had sustained whilst working on Radar in Dorset 

during WW2. Apparently he had been knocked down by a vehicle and 
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had cut his upper lip badly leaving a scar which explained why he grew a 

moustache. 
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The Polytechnic in Regent Street and Family Life in Didcot 

 

Time had now come to begin my studies in London. I had had an 

interview with John Yarwood the head of Physics and Mathematics at the 

Poly just before the start of the academic year and he accepted me for the 

Special physics degree course just beginning (17
th
 September). Most of 

the students he said were like me from industry on day release schemes. 

John Yarwood, a rather tall spare man in his late fifties with a fine head 

and somewhat severe expression, had had a successful career himself in 

industry specialising in High Vacuum technology
19

.  It was with a feeling 

of much trepidation tempered with excitement that I travelled by train 

from Didcot to Paddington to begin the first of over a hundred very long 

days at the Poly in Regent Street ð up at six AM, a walk to the station to 

catch the train at seven then to join the rush hour crowds on the tube to 

Oxford Street, a full day and early evening at study then back home at ten 

tired out. Later I found that I needed an extra evening to take in all the 

lectures which meant two journeys each week for the next four years.  

I subsequently realised that the Poly was an organisation with an 

exceptional history in the development of vocational and higher 

education; indeed it was the very first institution of its type in Britain and 

served as a prototype for Polytechnics in the English speaking world. It 

opened in 1838 at 309 Regent Street in London (the site of its present 

buildings) under the inspiring leadership of Sir George Cayley
20

. The 

original purpose was to foster the application of science to industry by 

research, demonstrations and training. Early visitors included Prince 

Albert and a royal charter was granted on 23 August 1839. The 

institution continued to flourish after Cayleyôs death in 1857 until it was 

acquired in 1881 following a fire and financial difficulties by another 

remarkable inspiring figure, Quintin Hogg
21

. Quintin Hogg's vision in 

The Polytechnic was to educate "mind, body and spirit". He expanded the 

established role in science to encompass arts and humanities into a full 

                                                      
19 His book, ñHigh Vacuum Techniqueò, Chapman & Hall, 1943, was the standard work 

on the subject. 
20 Sir George Cayley, landowner and gentleman scientist, was a public figure well 

known for his personal inventions and scientific publications ð  he established for the first 

time the principles of heavier-than-air flight 
21 Quintin Hogg (1845-1903) had been working amongst the poor and working people 

of London for almost 20 years and running his Young Men's Christian Institute in Covent 

Garden since 1871.Hogg's Polytechnic was a resounding success because it appealed to so 

many sections of the community. 
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social mission. As a result, the Regent Street Poly developed an 

international reputation and became a model for applied education across 

London. By 1949 the Poly had 11,000 students in evening classes and 

2,500 attending day classes and was known as the working manôs 

university
22

.  

 

 

 
 

Plate 6:  The Polytechnic Regent St London 

 

 

As I entered the building in September 1957 I found myself in a 

kind of óTower of Babelô with hundreds of men and women moving in an 

apparently never ending stream struggling their way up and down the 

central staircase to access the various departments. Mathematics and 

Physics occupied the rarefied atmosphere of top floor but before getting 

there one passed through an entire encyclopaedia of other subjects. My 

memory of this first day is vague except for meeting the man who was to 

be our main guide and mentor over the next three years; this was John 

Fewkes who began by advising us to purchase his new book on 

                                                      
22 The Polytechnic was formally rededicated as the University of Westminster 

in Westminster Abbey on 1 December 1992 
























































































































































































































































































































































































































































































































































































































































































































































































































































































