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About The Book


Bill Tutte Codebreaker


‘The greatest intellectual feat of the Second World War.’


… a testimonial to Bill Tutte and his codebreaking discovery in 1942 at Bletchley Park.


Bill Tutte was a young, gauche PhD student, yet his remarkable breakthrough and continuing endeavour against a German cipher machine more complex than Enigma led to the development of the world’s first programmable computer, Colossus. Colossus allowed top-secret messages between Hitler and his generals to be read within hours, contributing significantly to the success of the D-Day landings and the eventual defeat of Nazi Germany.


So secret were the functions performed by Colossus that the work of Bill Tutte and his colleagues was classified for more than 50 years after the end of the Second World War.


This novel not only explores Bill Tutte’s codebreaking, but also examines his ‘autistic’ character, his background and close relationships all woven into the pressures and diversions of life at Bletchley Park.


Prime Minister David Cameron wrote in 2012:


We should never forget how lucky we were to have men like William ‘Bill’ Tutte in our darkest hour and the extent to which their work not only helped protect Britain itself but also shorten the war by an estimated two years, saving countless lives. … I can say without doubt that Bill Tutte deserves the thanks of the British people.
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A Foreword by Richard Youlden, Bill Tutte’s Great Nephew


At the corner of the sofa, his nose buried in a book, sat Uncle Bill: he rarely spoke, but saw everything going on around him. His silent presence easily dominated. When he did say something, his voice was soft and thin, surprisingly so. Occasionally, if he wished to be heard, he would affect an amusing gruff booming tone: a voice which growled for attention; a voice which as children we teased him to do for us—it was so odd and funny.


It was only years later that we discovered this was his lecture voice. I simply can’t imagine the shock awaiting students who met him back stage. Our great uncle was shy and unassuming, but he had a wicked dry sense of humour and wry wit. Every utterance was considered; Uncle Bill never wasted words.


Tall, with tousled white hair, he moved slowly like a stork: deliberate and reserved. He favoured shorts and t-shirt during the summer, but sported a Macintosh-style raincoat for those less clement moments. In the winter, his heavier coat was sometimes combined with a tea cosy style wool hat pulled down over his ears.


Uncle Bill and Aunt Dorothy came over from Canada and stayed with us periodically through our childhood: a wonderful, exciting pause from the mundane, filled with adventure. These were times when we would visit local attractions, play games and have far more fun than usual. Their visits often coincided with Christmas when we were small.


I recall laughing along with my brother and sister as Uncle Bill bounced us, all 3 together, on his knees, untunefully singing: ‘The Little Old Lady Who Swallowed a Fly’… doing all the appropriate sounds as he chortled through the tune. Uncle Bill was a big happy child at heart. Aunt Dorothy loved that here ‘Billy’ could leave his work behind for a time and truly relax.


Aunt Dorothy, with her serene nature and soft Canadian drawl, was in many ways the antithesis of Uncle Bill. Lively and outward-going, she seemed to talk from the moment they arrived. Uncle Bill lingered patiently in the background, lost amid his thoughts…


As we grew, the visits were less frequent but just as magical. Our only true family holiday was a week staying with Uncle Bill and Aunt Dorothy in an Oxford town house—a property belonging to the college where Uncle Bill was teaching. We played Monopoly, we enjoyed a coach tour and explored the city, watching the boats on the Isis.


In the mid-90s, I had the great pleasure of attending the switching on of the Colossus re-build with Uncle Bill. We sat in a small courtyard eating lunch; it was a glorious sunny day. I took this opportunity to ask Uncle Bill about Bletchley. In reply to most of my questions, he smiled to himself, and hesitantly replied, very softly, “I’m sorry, I don’t recall that.”


During his later years, after Aunt Dorothy passed away, Uncle Bill returned to England for a few years; he moved in with us. We didn’t see much of him during this time however. He spent his days working on a final book of Maths, and recalling his memories of Bletchley in a biography he left to us. He enjoyed long walks around his childhood haunts. His hopes for a greater involvement at his former college, Trinity Cambridge, dashed, he returned to Canada and passed his last few years happily back with his colleagues at Waterloo University.


Our favourite Great Uncle, Bill is peacefully sleeping with Dorothy in a small cemetery in West Montrose, Ontario, Canada, the land he loved. We miss his gentle presence…










A Foreword by Andy Clark, Trustee of The National Museum of Computing on Bletchley Park


Bill Tutte was an extraordinary talent. He was so talented that even the broadest detail of his work had to remain secret for more than half a century—even longer than the 30-year silence about the machine his work inspired: Colossus.


The Second World War has provided a rich theme for authors and artists and, as we have seen through films such as the two on Enigma, fictionalised accounts can have an extraordinary impact upon the general public. They can bring to life highly complex stories and bestow recognition on characters whose amazing achievements might all too easily be overlooked.


In reconstructing the Colossus computer at The National Museum of Computing, the late Tony Sale was determined that the achievements of the codebreakers should be not be forgotten. He knew their work could inspire future generations. The work of Tony and his team has indeed had a profound effect in publicising the factual story of the Breaking of Lorenz—from Bill Tutte’s incredible re-imagining of a fiendishly complex cipher machine that initially enabled codebreaking by linguists like Major Ralph Tester and Jerry Roberts, and eventually the acceleration of the process with Tommy Flowers’ Colossus. Without the work of Bill Tutte, none of the rest could have followed—and the war would have been drawn out for two years or more. Yet we know extraordinarily little of the character of the man behind the genius.


Setting out to re-imagine the life of Bill Tutte through fiction has playful parallels with Bill Tutte’s reimagination of the Lorenz cipher machine (a machine which he never saw until the end of the war). Bill Tutte could authenticate his work by breaking the cipher. Tom Williams can’t have that sort of satisfaction, but we should enjoy his story about one of the great achievers of the wartime years.


I look forward to this fictionalised account and hope it raises the profile of an unsung hero












Chapter 1




War Work


“Come in, come in,” called Professor Duff at the knock on the door. The heavy panelled door opened and a young man entered the dimly lit and cluttered study overlooking the Great Court of Trinity College.


“Ah, Mr Tutte, come along in and take a chair,” said the professor who was seated at a desk virtually submerged beneath piles of books and files and bound manuscripts.


Bill Tutte sat down on one of the two battered leather chairs. There was a slight pause as he waited uneasily for his tutor to begin. He was somewhat nervous; the note in his pigeon hole did not say why the professor wanted to see him. It was possible, considered Bill, the reason was to see how he was settling in after his recent move to the mathematics faculty, a move the professor had facilitated.


Following on from his honours degree in natural sciences and his submission of a scientific thesis for his Master’s degree, Bill had embarked on a science doctorate; but all had not gone well. It was the professor who had suggested the change, knowing that for some time Bill had had a notable involvement with the Trinity Mathematical Society and with a small group of college mathematicians who had published a number of well received papers. Bill had readily seized the opportunity to switch disciplines, but there was little tangible progress to report on his new PhD topic.


“Now, your Master’s result will come through in a couple of months,” he began, “and I imagine you are getting stuck into your new research—on graph theory, wasn’t it? But that’s not why I asked you to come and see me.”


The professor paused again, looking past Bill as if seeking the right words to continue.


“I’ve been asked to put forward a name from the college for some war work. It’s all very hush-hush I’m afraid and I can’t really expand much further.”


At the phrase ‘war work’, Bill started to tense. Since he had been obliged to register for National Service, privately he had been in trepidation at the prospect of being called up; added to which he did not want to abandon now what he had only just started.


“From the little I know, your name came to mind. I’m told it is important work. The request came from an old friend whose word I do not doubt. There are a number of Trinity and Kings people, past and present, involved already so I think you would be in good company, if that helps. There would be an initial interview so you’d have the opportunity to find out a bit more.” There the professor paused again.


“Is it in the military?” Bill could not help betraying his immediate concern.


In the run up to the war, as a student he had been exempt from conscription but that general exemption was withdrawn when war was declared. He was not a conscientious objector like his mathematician friend, Cedric, but neither was he the military type. He had always shuddered at the idea of pointing a gun at anyone, or indeed, at anything living. From an early age, he knew he was different from the other boys.


Professor Duff picked up on Bill’s unease. “I think it’s something to do with the Foreign Office, but more than that I don’t know.”


There was another awkward silence as the professor allowed Bill a moment or two for his words to sink in. He knew full well that Bill would be very reluctant to leave Cambridge. Bill, on the other hand, was uncertain how a refusal would be perceived. Ever since he had come under Professor Duff, he had sensed their relationship was not entirely comfortable, although he could not think quite why that was. The professor was one of the youngest of the college tutors, one who was willing to involve himself with the students in extra-curricular activities. Indeed, a couple of summers ago, the professor had joined a group of students, including Bill, who had taken some unemployed youngsters up to the Lake District for a holiday of outdoor activities and conservation work. Even so, Bill never felt close to the professor but now regarded he was under an obligation, the professor having facilitated his switch to Mathematics from Natural Sciences. He sought further confirmation.


“You believe I should go for this interview, don’t you, sir?”


“Yes, I do. I know you are just commencing your new studies, but we’ll keep your position open, if that’s worrying you.”


That was certainly a concern and the professor’s words were reassuring as far as they could be in such uncertain times.


“I’d better go and see what this is about, then,” Bill responded trying to be outwardly positive.


“Splendid!” said the professor. “I’ll pass your name along. You’ll probably get a letter in a few weeks’ time. Let me know how you get on.”


As Professor Duff got up from his seat to signal the end of the interview, he added as an afterthought, “Oh! And I guess you should not mention this to anyone, at least not for the time being.”


Bill rose from the deep leather chair and said, “Thank you,” more from an instinctive politeness than any specific gratitude.


He made his way back to his room in Nevile’s Court and as he passed through the Common Room, his friend, Cedric, called him over.


“Bill, have you seen this?” Cedric was waving the local newspaper. The headline was ‘Germans Bomb Cambridge—Perse School Firebombed’. “Were you fire-watching last night? Did you see any of it?”


“Oh, dear,” said Bill not sitting down. “No, I wasn’t but I heard it. Was it bad?”


“Pretty much; there is damage around Hyde Park Corner too.”


He would normally confide in Cedric, his closest friend, particularly on something as important as his conversation with Professor Duff. But since he was told not to disclose anything, he was anxious to be on his own to gather his thoughts.


Cedric was a Quaker who had strongly-held pacifist views which he did not push but would air amongst his friends from time to time in his usual jocular manner. For Bill, now was not the time, though, to start a conversation on last night’s drama; he had other things on his mind.


“Can’t stop, must dash,” he said hurrying off.


In his meagrely furnished room, Bill lowered himself slowly onto his chair and gazed at the wintry scene outside, his mind already beginning to go over this surprising turn of events. He was not questioning his decision to allow his name to go forward despite the stark lack of information. Logically, that was the right decision, given the situation. There was an interview available so he could base a decision on what he could learn then.


Did, however, today’s turn of events offer an alternative to National Service? It seemed so. Bill started to go over the meeting with the professor, trying to recall everything that had been said and, by reading between the lines, what had been left unsaid. It was war work. It was important. Critically, it was not military, so the professor believed. What could it be? Why him? A chill came over him at his next thought. Was he selected because of his chemistry background? Was this something to do with explosives and armaments, or worse, with chemical weapons? But surely ‘they’, whoever ‘they’ were, would know his recent research was in the field of molecular infrared and ultraviolet spectra. He reasoned, however, that as it was ‘something to do with the Foreign Office’, he could hopefully dismiss anything to do with weaponry. Hopefully, it would not involve somewhere overseas. He preferred a set routine. Change tended to unsettle him and he simply could not face a posting abroad.


Bill placed little emphasis on Professor Duff’s remark that it was all very hush-hush; pretty much everything was secret these days. What did intrigue him somewhat, though, was the nature of the approach. It smacked of an old boy network, the request coming from an ‘old friend’, ‘an old friend whose word was not doubted.’ A mischievous thought came to him—maybe this ‘old friend’ was a spy! Surely not, not with the impeccable background of Professor Patrick Duff. There was, nevertheless, one comment that really did resonate with Bill and that was a number of Trinity and Kings alumni were already involved. This carried a lot of weight in his deliberations.


The real misgiving he had was the obvious disruption to his doctorate should he leave Trinity at this juncture, even if it be by arrangement. Or would it, perhaps, be by ‘coercion’? Since the onset of winter, he had come to realise that the practical side of his original doctoral research no longer held his interest and that he had rather lost his way. The move to his more favoured mathematics had re-invigorated him and he felt confident he was now on the right path. The last thing he wanted just now was any sort of interruption, whatever it was. In the background, however, there was the spectre of conscription and this war was not going to end soon.


Bill did not tend to introspection. His head was normally so full of mathematical matters that he took little notice of the world around him let alone looking within himself. He had been steered along the science route but he had always been more interested in mathematics and during his Master’s, he had probably spent more time on mathematics than on his scientific thesis. But the spectre of conscription had not gone away. He could not escape the chatter around the university that a number of post-graduates and even under-graduates had volunteered for military service and some had already left. Even so, around the common rooms, there were all manner of opinions about the war, from Cedric on the one hand to the gung-ho rugby types on the other.


When younger, he had tended to be content with his own company, avoided the rough and tumble of the school playground, preferring instead the library and the fascination of an Encyclopaedia or of books on mathematics. In junior school, he always achieved high marks and could have gone to the high school at age 10 but his parents thought him too young. But he went a year later to the County High School for Boys in Cambridge where, again, he excelled academically but emotionally, it was an unhappy time. Too often, he was an object of ridicule; too clever, by half, for some of the rowdier pupils and too reserved to stand up for himself. He adopted a strategy of saying as little as possible. When at home, he had no real friends and was ostracised by some of the local boys because he was no longer one of them; he went to the ‘clever boy’s school’. The university offered him peers of equal academic ability but by then, he was really quite introverted and avoided the social side of campus life. He had come to prefer the quiet life; it was easier, less stressful. No wonder he felt National Service was an anathema, unable to see how he could possibly survive even basic training. What did that make him?


Bill’s brother, Joe, was scathing that he was still in civvies. Joe, his only sibling, had, as a young man, spent several years in the RAF from the end of The Great War and had re-enlisted in the run-up to this conflict, although because of his age, he was put on the reserve list. He was nearly 17 years older than Bill and this significant age gap was one of the reasons there was never a great deal of brotherly love between them. On several occasions, Joe had made his views known in no uncertain terms that Bill too should have signed up straight away. Bill, on the other hand, had always argued, albeit with his usual modesty, that Joe did not understand or appreciate Bill’s academic pursuits. Cedric, however, said that Joe simply did not want to understand, that he was just jealous of Bill’s academic success and the recognition it brought. In contrast, Bill’s father, a gardener, and his mother, a housekeeper, were full of parental pride. They had always given him every encouragement, supported by the local headmaster who had identified Bill’s scholastic abilities from an early age.


The war news had been so desperate of late. He remembered the night, last November, when wave after wave of German bombers were heard overhead on route to Coventry. And now, even Cambridge, hardly a key military target, was not spared Hitler’s bombs. His one contribution to the war effort, so far, had been stints of fire-watching at night on the college roof; quite exciting to start with on warm nights but no fun now. Morally, he accepted that, at some point, he should serve in some capacity greater than fire-watching. But doing what? It was the ‘what to do’ that was the problem and so, he had repeatedly shelved the issue. Would he, could he, follow Cedric’s path who had vowed he would register as a Conscientious Objector? In principle, the answer was, ‘no’. Actually, he thought, maybe this ‘Foreign Office’ position could turn out to be a safe desk job somewhere. At least if he did do something war related full time that would hopefully silence his brother.


Reflecting on all these issues, he reasoned he should approach this ‘Foreign Office’ role in all seriousness and definitely with a more open mind than he had first thought. Once the letter arrived, he would prepare.


Then, as if throwing a mental switch, Bill turned to his books.


As the train drew into Bletchley Station, where it terminated, Bill checked the appointment letter again. It had been sent from a strange address, Room 47, Foreign Office, London SW1. The train was punctual so he knew he had plenty of time. The appointment was at a place called Bletchley Park. The letter said he was to report to the gatehouse at the main entrance, a short walk from the station. He looked out of the carriage windows as the train slowed to a halt but his view one side was blocked by the carriages of another train and he could not make out anything likely on the other side. He alighted and looked around for a sign and finding none, approached a porter to ask directions.


“Over the bridge and out through the station entrance,” he said in a rather bored tone as though he was repeating this for the umpteenth time. “You want the small gateway over the road and follow the perimeter path.” Bill thanked him and headed as directed.


A few minutes later, the narrow woodland path gave way to the main entrance, a gatehouse for checking vehicles both in and out and a side gate for pedestrians, manned by a substantial and disquieting armed guard. To Bill, it all looked rather worrying, appropriate to a highly sensitive military establishment. After various checks and a phone call, he was allowed through and ordered to go straight to the Main Building, a big mansion house, and report to reception in the entrance hall.


During the walk along the approach road, Bill was on the lookout for evidence of what this place might be, the main entrance and gatehouse having offered no indication. As he neared a large Victorian country house, visible through the trees on the left, he could see away to his right a small lake and further ahead, incongruously, a number of single-story prefabricated huts, some with high blast walls of brick around them. Quite a number of people, some in uniform but most in civilian clothes, were walking purposefully from one building to another. More huts were under construction. Yet, nothing gave away what was happening there.


A uniformed receptionist checked his papers again and directed him to wait along a corridor where he sat down and looked around. The walls were oak panelled and the décor ornate but there were still no clues to the purpose of the place. He was early. His coping strategy when required to move outside his routine was to be early and well prepared. To kill time, he got out the letter and his notes. He was to be interviewed by a Mr C H O’D Alexander. He went over his notes which listed all his achievements and interests from his undergraduate days to date, and his justification for switching his doctorate research to mathematics. He had also brought a copy of The Dissection of Rectangles into Squares, a paper he co-authored with his Trinity mathematician friends, Cedric Smith, Leonard Brooks and Arthur Stone, published in America the previous year. It was an in-depth and complex solution to a long standing, well-known mathematical puzzle, convincing evidence he thought of his mathematical ability should it be needed.


He was uneasy, more nervous than usual. He did not enjoy interviews at the best of times. The waiting unnerved him. This place unnerved him.


He had sensed a rather strange atmosphere during the walk from the gates to the Main Building. Over recent years, the city of Cambridge and the university had become very familiar territory; he felt at ease there, maybe more so than around Newmarket and the nearby village where his family home was. Sitting, waiting, he had a rather disturbing thought that he may end up in this strange and somewhat mysterious place. At that point, he was suddenly shaken from his thoughts by a nearby voice.


“Is this where I should wait to see Mr Alexander?”


Bill looked up. The enquirer was a tall chap, square jawed and with a shock of brown hair, possibly a few years older than himself.


“Err, yes,” said Bill, “I believe so.”


The tall chap introduced himself. “Leslie Yoxall. Are we here for the same job, whatever it is? Do you have any idea? I was told virtually nothing!”


“Bill Tutte,” said Bill standing up and shaking Leslie Yoxall’s proffered hand. “Me neither. I guess we’ll find out soon enough.”


The two chatted, although the conversation was mostly one-sided. They were surprised to find they had a great deal in common. Leslie too had been at Cambridge, graduated in mathematics and was waiting for his doctorate award. Currently, he was teaching at Manchester Grammar School, where he had been contacted by his old tutor about some possible war work.


Shortly, a nearby door opened and a man called from the doorway, “Mr Yoxall?” Leslie stood up. “Come along in.” Leslie followed the man into the room.


“Mr Alexander, I assume,” Bill said to himself.


It was a long 25 minutes before Leslie reappeared. “In you go,” he said with a shrug of the shoulders which seemed to imply he still had no idea what this was all about.


“Come in and make yourself comfortable,” the man in the room said. “I’m Hugh Alexander, glad you could make it.” The handshake was welcoming.


To people who met Bill for the first time, he often appeared abstracted. Not so on this occasion. Hugh Alexander caught Bill’s attention immediately with his intelligent face and piercing blue eyes. He was not very much older than Bill, in his early 30s maybe, had smoothed-down dark hair with a high parting. Bill thought he detected a slight Irish lilt. He was not in uniform which pleased Bill, not even wearing a suit, just a sports jacket, flannel trousers and a slightly crumpled shirt and tie.


“Now, let’s just check.” Hugh Alexander consulted the file on his desk. “William Tutte, age 23. At Trinity, currently studying for a maths doctorate. Excellent, I took maths at Cambridge too, entered 1928. Interested in chess, are we?”


The interview proceeded in a surprisingly friendly manner with some very insightful questions about Bill’s interest in mathematics and current area of research, during which Bill took the opportunity to present his co-authored paper. But when it came to Bill’s turn for questions, Hugh Alexander gave very little away, saying he was unable to say more without Bill signing the Official Secrets Act. Yes, it was vital war work; it would certainly be interesting work for someone of his talents; it did carry a Foreign Office salary; it would be based here at Bletchley Park. He was really sorry but he could not say any more. Bill would hear in due course if he was needed but meanwhile, would he please wait outside for a short while. Again, he was politely warned to say nothing of his visit and interview.


Back in the corridor, Bill was surprised to find Leslie still there. They compared notes but neither learned anything new. While they were patiently waiting, Leslie caught a snatch of a conversation between Hugh Alexander and an assistant to the effect they should be interviewed by another person who was ‘head of the hut’, and whispered as such to Bill. Sure enough, the assistant came to advise them they would be driven to see a Mr Turing for a second interview, giving Leslie a sealed envelope to be given to the driver marked for Mr Turing, ‘Private and Confidential’.


On their way out of the Park, Leslie Yoxall asked the driver what happened there.


“You coming to work ’ere, sir?” retorted the uniformed driver in a heavy East End accent. “If so, you’ll pretty quickly learn you don’t ask such questions, not even to nobody. Me? I keeps me mouth shut.” Leslie and Bill exchanged sardonic looks and they drove on in silence until the driver pulled into the forecourt of The Crown Inn in a nearby village. He disappeared inside with the letter, only to reappear obviously annoyed.


“You’ll have to wait inside. He’s gorne off on his bike, the… I’ve got to go fetch ’im; if I can find ’im.”


Not long afterwards, a somewhat flustered, dark-haired young man, not much older than Bill, came in, rather dishevelled, no coat despite the cold, his sleeves rolled up and his trousers still tucked in his socks. He came over to Bill and Leslie who politely stood up.


“Alan Turing. Sorry you’ve had to come over here.” Bill and Leslie introduced themselves. “Let’s see what this is about.” He opened the letter and quickly read it. “Ah, yes,” he said appearing a little awkward at the situation, adding, “Mr Tutte, perhaps you’d be kind enough to wait in the other bar, if you don’t mind.”


A little later, during his interview with Alan Turing, Bill was pleased to discover his interviewer was yet another Cambridge mathematician. The interview was fairly brief. After checking Bill’s background in mathematics, Alan Turing explained he was really looking for someone who could turn theory into practice, implying that he saw Bill as a theoretician only. At that point, Bill began to sense he was not what this ‘head of the hut’ was looking for. Nevertheless, Alan Turing showed great interest in and appeared very impressed with his paper, The Dissection of Rectangles into Squares.


Hugh Alexander’s note to Alan Turing had said that while there was little to choose between the two candidates, he recommended Yoxall was the more suitable for Turing’s team and that Tutte could prove valuable to the proposed Research Section and should also be taken on. Alan Turing scribbled on the back, ‘Agreed. Take on both—Yoxall to my team’. The driver took the resealed note and headed back, dropping Bill and Leslie off at the station forecourt.


On the platform, they bid farewell, Leslie saying, “Well, that last bit was pretty weird. Never had an interview in a Lounge Bar before! In fact, the whole affair has been somewhat bizarre.”


“I wonder what Mr Turing keeps in his hut. His bike perhaps?” quipped Bill dryly, picking up on Leslie’s somewhat comical view of events.


Underneath, though, Bill’s mood was far less cheerful. If the job really was more practical than theoretical then maybe it was not for him. He was certain the confident and more experienced Leslie Yoxall would be offered the position.


There was an envelope in his pigeon hole, clearly not the usual letter from his mother. It was a large brown envelope, his name and address typewritten reminiscent of the letter inviting him to the interview at that rather odd place, Bletchley Park.


Bill’s immediate reaction was that it contained a rejection because that is what he had been expecting; he had written off the idea he would receive an offer, almost forgotten about it. But as he took the letter from the pigeon hole, he became curious as the size and thickness belied a simple notification that he had been unsuccessful. He took it to his room with a mixture of apprehension and expectancy. The letter was from the same Foreign Office address but the content was not what he had expected at all.


First, he was requested to attend a course, the nature of which could only be disclosed on joining once he had signed the Official Secrets Acts 1911–1939 Declaration. On satisfactory completion of the course, he would be appointed to the position of Temporary Junior Assistant Officer at a salary of £350 per annum on a placement for important war work which would be advised to him at the end of the course. The letter further advised him this position would be in lieu of National Service. He should confirm his attendance by immediately signing and returning the enclosed form together with the personal details sheet duly completed. Now totally absorbed, he quickly scanned all the enclosures. He discovered he should report to an address in Broadway, London, SW1 on Monday 17 February to register for the course which would commence the following day.


Bill sat back in his chair. “I did get the job!” he said to himself, tickled pink and feeling quite smug, a rather unusual sensation for him as he rarely let his emotions surface to that extent.


His heart was beating faster as he read the main letter for a second time to ensure he had taken it all in. Whilst on first reading it appeared to be an offer letter, on second reading, the wording gave the distinct impression he was required to accept, although it was silent on the consequences of non-acceptance.


Once the warm glow of success subsided, reality set in. He was, unexpectedly, faced with a major decision. Having dismissed the possibility of being offered the job following the recent interviews at Bletchley Park, particularly the interview with Mr Turing, he was now forced to re-engage with the arguments for and against. He had a bit more information now than he had gleaned from the original meeting with Professor Duff, but not much more and certainly not enough on which to base an informed decision. He sat in contemplation for a short while.


Logically, his head was saying, on balance, he should go. Whilst the job title gave nothing further away and the salary was, well, modest, Bill felt he would be in highly regarded company, people whose participation surely validated the importance of the work. That the position was in substitution for National Service was a most significant piece of new information. If he had to leave the university at some point, now was probably as good as any since he had only just started seriously researching his graph theory ideas and he had been promised his position would be kept open.


His heart, though, was heavy. He just wanted the whole thing to go away. He just wanted to be able to carry on with his doctorate undisturbed. But it appeared he was caught in a cleft stick; accept this ‘offer’ or risk National Service.


Deep down, he had always known that mathematics was his field but for the last seven or eight years, he had been persuaded that science was the way to go. At last, he had broken out and was pursuing his true vocation. The thought of having to defer his doctorate weighed most heavily on his mind. Also, it seemed he was required to complete a course of unknown nature for an unknown placement of unknown duration, probably at that rather odd place Bletchley Park, unable to judge for himself his suitability or otherwise. It would be a huge wrench to leave the ambience of Trinity and the elegance of Cambridge not knowing when or even whether he would return. Heading into that unknown was very troubling.


In the end, two considerations tipped the scales. Primarily, he could not face National Service, could not risk that outcome. The other consideration was more positive. That there was the circle of alumni from Cambridge and probably from other universities too who were there already was significant. Very, very reluctantly, he would accept.


He went to see Professor Duff to advise him of developments. The professor was sure he was doing the right thing, a sentiment touched with some genuine regret at his leaving. A letter would be prepared confirming his position would be kept open and a copy kept on his file. It was agreed he stay on until the course commenced. Then, with no little trepidation at the venture upon which he was about to embark, he filled in all the forms requested and posted them off. Lastly, he wrote to his parents saying he would be home shortly for a few days but divulging nothing else.


There was an underlying tension throughout Bill’s visit home, overlaid with the gloom of winter and of war. It was no surprise his parents were taken aback at his unexpected and dramatic news. He told them as much as he could of the little he knew, their misgivings only compounded by his vagueness. His mother was apprehensive about his going to London with all the bombing. His father questioned whether he was doing the right thing; concerned that Bill may never return to Cambridge to complete his studies. And his brother, who came over one evening after work, was again critical that Bill would still be a civilian, still not in uniform. But it was his mother who fretted most. Stories were rife of the devastation wrought by the almost nightly bombing raids over London. After they had all retired to bed, Mrs Tutte confided her further, unsaid concerns to her husband.


Since Bill was small, his parents had been very protective of him. They had worried he did not make friends, that he was noticeably withdrawn, preoccupied and solitary, that later, he was teased and taunted because he did not fit in. He became upset if his routine was disrupted. Change unsettled him. His junior school headmaster was well aware of the situation, kept a pastoral eye out and tried to reassure his parents this behaviour was not unusual in someone so academically gifted. They worried more when he went to the County High School for Boys in Cambridge not only because of the distance but also because there was inevitably less pastoral care. But once settled at Trinity, they became far less concerned for his welfare. University life obviously suited him. He could be ‘a little odd’ without standing out and they grew immensely proud of his achievements. He had made some very good friends. They liked the slightly eccentric Cedric who had visited them a number of times, although they were rather in awe of their son’s very clever friend. His mother’s worry now was that he might not cope well with this sudden change to his settled routine and surroundings. Mr Tutte shared her concerns but felt they could not interfere, only encourage and support Bill, and urge him to keep regularly in touch.


Notwithstanding these worries, it was Bill’s mother who managed to arrange some lodgings for him in west London. He was required to organise his own accommodation for the course and had asked around at the college, even posted a wanted note on the college notice board, all to no avail.


“I’ll go and see Mary Mitchell,” said his mother. “Her husband works for the General Post Office and has to go to London a lot to mend telephone lines. He stays with a landlady in South Ealing.” She paused briefly, and then conspiratorially said, “Mary has a telephone in the house, you know.” Few ordinary households in the village of Cheveley had a telephone installed in their home and Bill’s mother laid emphasis on the fact that the Mitchells were amongst this important and privileged group. Mrs Mitchell came around the next morning to say her husband had had a word with his landlady and she had a room free.


“The landlady told Mary you will be very comfortable there and that I shouldn’t worry as South Ealing was far safer than the East End,” said his mother adding, “At least I’ll know where you’re staying.”


To everyone’s great relief, it was all arranged but Bill knew his mother would worry nevertheless.


The Friday afternoon of his visit, he walked the two miles or so into Newmarket to his brother’s house. A raw east wind was blowing off the North Sea across the flat Suffolk landscape but he was glad to have a little solitude. At his sister-in-law’s suggestion, he walked down to the school gate to surprise his niece and nephew when they came out after lessons. Young Joey’s greeting was somewhat cool. He had overheard a number of times his father’s undisguised disapproval that Uncle Bill had not joined the military. But his mood changed rather when his Uncle Bill had a shilling for each of them. In contrast, his younger sister, Jeanne who was just nine years old, went wild with excitement at seeing her uncle whom she adored. She chattered relentlessly all the way home and she and Bill played snakes and ladders on the floor by the fire while sister-in-law, Lola, made some tea. Lola was not anti-Bill like her husband. She recognised how lovely an uncle he was to her children, and now, as she looked down at the domestic scene, she smiled with contentment.


“Must you go?” Jeanne pleaded with him when he said he had to get back.


“Afraid so,” said Bill, not saying he really wanted to leave before his brother got home from work to avoid further tension.


“Aw!” moaned Jeanne.


“I bet you’ll have a boyfriend by the time I come home again, perhaps even married!” he teased.


Sunday evening, Bill joined his parents around the radio to hear Winston Churchill address the nation. They listened intently. The Prime Minister’s message was of hope without denying the very great dangers that lay ahead. Since the dark days of last summer and autumn, the country had prospered in several directions, he said, recounting successes in the Middle East and North Africa and saying how our forces had grown stronger. He praised the steadfast folk of London and the other big cities that had taken a pounding during the dark winter months, saying their plight would ease as the back of the winter had been broken and daylight hours were growing. But he would not encourage false hopes, warning the threat of invasion had not gone away and there was grave danger to our shipping in the Atlantic. He did, however, hold out the certainty of aid from the USA.


Even after nearly 40 minutes, they were still hanging on Churchill’s every word as he began his conclusion.


“The other day, President Roosevelt gave his opponent in the late Presidential Election a letter of introduction to me, and in it, he wrote out a verse, in his own handwriting, from Longfellow, which he said, ‘applies to you people as it does to us’. Here is the verse.”


He quoted:


"…Sail on, O Ship of State!


Sail on, O Union, strong and great!


Humanity with all its fears,


With all the hopes of future years,


Is hanging breathless on thy fate!


"What is the answer that I shall give, in your name, to this great man, the thrice-chosen head of a nation of a hundred and thirty millions? Here is the answer which I will give to President Roosevelt: Put your confidence in us. Give us your faith and your blessing, and, under Providence, all will be well.


“We shall not fail or falter; we shall not weaken or tire. Neither the sudden shock of battle, nor the long-drawn trials of vigilance and exertion will wear us down. Give us the tools, and we will finish the job.”


Bill’s father leaned forward and switched off the radio.


“Well!” exclaimed his mother. “That’s the grandest speech he’s made.” Her face was almost radiant as she sat back in her chair.


“Splendid,” agreed his father in his quiet manner.


Bill too was caught up in the mood and had been particularly struck by Churchill’s oratory. He had not listened to one of his speeches before, only read or heard about them; but actually hearing him talk was riveting and stirring. Like his parents, he was lifted by the whole broadcast, although he did not express himself so openly.


The following morning, as Bill prepared to leave, his mother seemed unusually quiet. His father, who had had already left for work, had genuinely wished his son well with his war work and told him to take care. But now, when it came to say goodbye to his mother, he could see how worried she was and sought to reassure her.


“Don’t worry. I’ll be fine. I’ll write as soon as I know more. I’m sure Mr Mitchell will look out for me. Look, here is £10. I have an allowance and soon, a salary so I don’t need this. Make sure you and Dad keep warm. And see if you can get Dad to take it easier; he looks tired these days. Can’t he get someone else to do some of the heavier work?”


His mother initially refused the money, saying it was far too much but Bill insisted. He had deliberately not offered it to his father who he knew would be too proud to take it. His parents had never been in a position to help him financially through his studies but Bill’s frugal upbringing meant he had fared well enough on grants and scholarships. He just wanted his parents to be a little more comfortable this winter and pressed his mother to accept. Reluctantly, she tucked the notes into her pinafore.


“Don’t forget to write,” she ordered after giving him a farewell hug. He told her to stay indoors but she insisted on coming to the garden gate where she waited till he had walked past the church to the end of the lane. He stopped and gave a brief wave before turning into the High Street. Normally, visits home were pleasant interludes. This one he had anticipated would be somewhat fraught. He was right and rather relieved it was over.












Chapter 2




The Course


The imposing modern building across the road must be the one, thought Bill. He had taken the train from Cambridge to London, Liverpool Street Station and the underground to St James’s Park. It was sobering to see, from the carriage window, the increasing bomb damage as the train neared central London. The directions he had received read, ‘At St James’s Park Underground Station take the 55 Broadway exit and enter 54 Broadway opposite by the door with the Minimax Fire Extinguisher Company brass plate by it. Take the stairs to the 3rd Floor and report to reception.’ The uninterested receptionist on the 3rd Floor directed him to the next floor and said to wait outside Room 405.


He took a seat in the corridor outside Room 405 and set down his small suitcase. He had had to steel himself several times to get this far. More than once, he had become so worked-up that he almost turned around. He had never done anything like this on his own before. And this place unnerved him even further. There was no one about and nothing to indicate occupation by the Foreign Office or any other organisation apart from the fire extinguisher company of which there was no other sign than the brass plate. He had obediently followed instructions not to tell anyone where in London he was going that day; similarly, he had kept silent about the events leading up to today. At long last, though, he was to find out what this was all about but sitting there waiting, he felt like Daniel about to enter the lions’ den and hoped someone was looking over him.


The appointment was for two o’clock and as usual he was early. To help calm his nerves while he waited, he re-read his instructions to make sure he had missed nothing. Of course, he had not. Just one person walked down the corridor past him and disappeared through a non-descript doorway without saying anything. He tried to take comfort that at least there was someone else in the building. At two o’clock, the door of Room 405 opened.


“William Tutte?” enquired the smartly suited man, his dark hair slicked down. As Bill rose, the man added politely, “Do come in.” Bill followed him into the modest, almost bare office with a single file on the desk.


“Let me take your coat. Sit yourself down. This won’t take long,” said the man opening the file. “We just need to register you for this course. A few details to check first, if you please.” He opened the file. “First then, full name please?”


“William Thomas Tutte.”


“Date of birth?”


“17 May 1917.”


“Age 23 then. Home address?”


“45 Church Lane, Cheveley, Newmarket, Suffolk.”


“Father’s name and mother’s maiden name?”


“William John Tutte. Mother’s maiden name Newell.”


“Current position or military rank and unit?”


“PhD student, Trinity College, Cambridge.”


“Good. Now, before we go any further,” he paused and looked Bill in the eye, “have you told anyone you were coming here?”


“No,” said Bill firmly.


“Excellent! Now, you need to sign the Official Secrets Act Declaration. You were advised this was a requirement, were you not.” He passed over a piece of official looking paper and a pen. “Read it all and ask any questions.”


Bill read it and signed it. Again, the man looked Bill in the eye as he tapped a finger on the signed declaration.


“I can’t emphasise too much that you must keep secret everything from now on, and I mean everything. Jail awaits those who defy the declaration you have just signed. So, no hints or clues to anyone, not to your closest friends, your family, girlfriend or the man in the pub who buys you ten pints and who may not be what he seems. This is serious. There is a war on and walls have ears. Understood!”


“I understand,” answered Bill, anxious to get to the nub of why he was here.


“Right, now that’s out of the way, we can concentrate on why we wanted you to come along. Oh by the way, have you arranged accommodation?”


Bill passed over a note with the name and address of where he was staying in South Ealing.


“Excellent! Right. Now then. You are about to join a cryptography course, learning how to break the enemy’s military and diplomatic codes and ciphers. How long the course lasts will depend to some degree on each student’s ability. As you can imagine, there is a lot to cover. Towards the end of the course, there will be an assessment to decide where best to place you.”


“So, this is what it has all been about,” Bill said to himself. Now, he understood why he had been chosen for this work; it sounded right up his street. He palpably relaxed.


“You seem pleased?” said the man.


“I think so,” Bill replied. “I’ve wondered what I was being put in for. It sounds jolly interesting.” He thought it politic to sound enthusiastic. And it crossed his mind that this was probably what they did at that Bletchley Park place.


“Splendid! That’s the spirit. The course itself is being held round the corner at the St Ermin’s Hotel in Caxton Street. We hire a few rooms there. You’ll meet your tutor and the other students shortly and the course proper will commence tomorrow. Your tutor will outline the course content. You’ll be given an allowance to cover travel and accommodation while you are on the course.” He paused. “You have been especially selected for this vital war work. Intelligence of the enemy’s plans and intentions saves lives. People might comment you are not in uniform. Don’t be worried or get drawn into justifying your situation. The need for secrecy totally overrides any concerns others might have. Do you have any questions?”


“I can’t think of any at the moment,” said Bill.


“Ask your tutor if you do,” said the man standing up and offering a hand. “The receptionist will tell you where to go. Good luck.”


Bill could hardly believe what was happening to him as he walked across the courtyard of St Ermin’s Hotel, an extraordinarily ornate red-brick building. 54 Broadway had a weird feeling about it. And now, he faced this surprising, imposing building that looked more like a Victorian mansion block than a hotel. On visits to London with Cedric and the others, his curiosity had often been aroused discovering historic and delightful hidden-away buildings and here was another. He was directed to Room 210 and knocked on the door which was opened by a stocky man in civilian dress who introduced himself as Lieutenant John Cheadle. He invited Bill to put his coat and suitcase in an anteroom before showing him to one of the vacant desks in the main room. There were 16 desks in all, set out as though for a school examination. Ten faces looked up to greet this latest student.


Two more students joined them during the afternoon which was taken up by yet more administrative matters. They were all reminded to be prompt the following morning when the course proper would begin. Later, Bill took the underground to Northfields on the Piccadilly Line, the underground station after South Ealing, and walked the short distance to his digs. His mind was so full with the day’s events, he hardly noticed the people on the underground and in the streets all wrapped up, heads bowed against the cold and the grinding oppression of war. He was pleased, however, to find his landlady, Mrs Briggs, very welcoming and his room comfortable with facilities much superior to his rooms at Trinity. After supper, he excused himself saying he wanted to sort his things out. Sorting out his things only took him a few minutes and he then sat for a while reflecting on the day.


Cryptography! Codes and ciphers! What is the difference between a code and a cipher? Is it about letters or numbers? What languages? He was not a linguist but he had quite enjoyed French at school and had a smattering of Latin and German. It did sound intriguing though and hopefully, he would be able to bring mathematics to bear somewhere along the line. Tomorrow should be really interesting.


There was an electric meter in his room. He put a shilling in and turned on the one-bar electric fire before settling down to read a book.


“Good morning, gentlemen,” Lieutenant Cheadle addressed the room. “This morning will be taken up with a brief introduction to codes and ciphers. I will then give an outline of the course and its content. First, though, it may be helpful for each of us to give a short introduction. I’m John Cheadle, Army Intelligence and I was brought in by Colonel Tiltman of the Government Code and Cipher School to deliver this course. It’s a new course as there is an urgent need for more cryptographers. Despite the apparent military involvement, the course is for the Government Code and Cipher School which comes under the Foreign Office, hence civilian dress is in order. The Government Code and Cipher School has, of course, very close ties with the military.”


Bill learned the majority of the other students were from intelligence units of the three main services. The remainder were, like him, from a university background.


Most of the morning was taken up with Lieutenant Cheadle’s overview. Bill listened with interest. He learned codes and ciphers went back to Roman times; Caesar himself used them apparently. Essentially, Lieutenant Cheadle explained, codes are the replacement of words, numbers and symbols with a word, number or other symbol, often from a secret code book. He gave the example of Nelson’s famous signal at the Battle of Trafalgar. The code number for the first word of the message, ‘England’, was, he said, 253. So, the first set of three flags raised was for the numbers two, five and three; ‘Expects’, he said, was code number 269 and so on. Alternatively, he explained, a cipher is the replacement of a unit of language, a letter or symbol, by another unit of the language. A cipher uses a secret set of rules either by substitution or by transposition; so using the ‘England Expects’ example again he said, the ‘E’ of ‘England’ could be replaced by say the letter ‘T’, the second letter ‘N’ by say the letter ‘B’, and so on according to a secret relationship or key.


Lieutenant Cheadle introduced a few notable figures to the group; Vigenère—whose name was given to a very early cipher; Kasiski—who, 300 years later, devised an attack on the Vigenère cipher; and the legendary American codebreaker, William F Friedman—who developed, about 20 years ago, the mathematically based technique called The Index of Coincidence.


The Lieutenant also spent some time describing some of the attributes of a code or cipher, some of the trade-offs between security and ease of use, between a system used for tactical, short-term battlefield orders and the need for a more secure system for strategic, high grade material.


Bill was intrigued by the next piece in the Lieutenant’s introduction. He talked about how modern warfare, conducted over ever greater distances, had led to the growing use of telegraph and radio waves for transmitting secret messages. Because such transmissions could be intercepted or picked up by someone other than the intended recipient, more and more sophisticated codes and ciphers were needed. And ever since codes and ciphers were invented, Lieutenant Cheadle explained, there have been those bent on breaking them, discovering their secrets.


“And now that includes you,” he concluded.


A short discussion ensued. One of the students had quite a lot to say for himself but Bill preferred to listen rather than to take part.


“Now to the course itself,” said the Lieutenant moving on.


He outlined there would be sections on Substitution, Simple Transposition and Double Transposition, Playfair, Complex Substitution and some work on Machine ciphers.


“You will work largely on your own from explanatory texts and a variety of exercises based mostly on experience gained in The Great War. We have a few copies of this,” he said holding up a book entitled, ’The American Black Chamber’. How very odd, thought Bill intent in getting his hands on a copy. “You can use it as a textbook cum reference book, but please don’t hog it, though, as we haven’t enough copies for everyone. Some of you will, undoubtedly, work at a faster pace than others. But speed is not important—thorough understanding is. I will be around to help when needed, so don’t hesitate to ask me. Some of you will go on to do a short additional language section.” He paused to make sure he had everyone’s attention.


“Here, I have to set out a very important and invariable rule. You must not take any papers, books, notes or anything else out of this room or to discuss anything about the course outside this room, not even in this hotel, not back at your unit or accommodation, nor the pub round the corner. The Official Secret Act applies to everything here. I hope I make myself clear.”


“What can we say when people ask what we do?” chirped a voice at the back.


“Those who are good liars say they work at a weather station,” said the Lieutenant in all seriousness. “Those who are poor liars say they just work for the Foreign Office. But those poor liars among you, you must not say anything more than that. Absolutely no clues whatsoever,” he emphasised. “Oh, and by the way, please be sparing in your use of paper, it’s always in short supply.”


Bill and the other students began the course, reading the explanatory notes and attempting the first exercises which introduced them to the important and powerful technique of frequency counts of letters in the code or cipher that can give a strong indication to the letters of the underlying message, the clear text. The notes also pointed out that frequency counts can indicate the language of the underlying message too. Bill learned that simple substitution could come in numerous forms including the use of numbers representing a letter or a short word. One early exercise Bill attacked was a string of 135 numbers divided into 27 groups of five with the clue that the first word was ‘possession’. The two ‘ss’ bigrams in ‘possession’ gave him entry into the ‘unit of substitution’ which turned out to be groups of three numbers. To his quiet satisfaction, he eventually worked out the full message, ‘Possession is usually nine points of the law’, where the number group ‘000’ represented the space between words.


The notes for this exercise explained the clue word ‘possession’ was called a ‘crib’, a word known or expected to be found in the plain text. Considerable significance was attributed to cribs as an important tool of cryptography. The notes described how a crib could be guessed from the source and the possible content of the message and from experience of previously deciphered messages.


There was something at the back of his mind that told him he had come across ciphers before. Eventually, it came to him. There was a favourite book he regularly borrowed from the school library called Mathematical Recreations and Essays. He recalled it had a chapter on ciphers to which he had not paid much attention. At that time, he was far more interested in other topics in the book, having a particular fascination for prime numbers. In the end, he could not now remember anything useful from the chapter about ciphers.


At the end of the first week, Lieutenant Cheadle introduced an important visitor, Colonel Tiltman who, the group was told, was Head of the Military Section of the Government Code and Cipher School and who had devised the course. The Colonel was a tall, distinguished looking man who spoke quietly in an engaging manner. He had a military bearing but was not in uniform. He gave a short speech of encouragement saying he had set up this basic cryptography course to introduce recruits to the fundamentals of the trade. At one point, he referred to The American Dark Chamber written, he said, by an American cryptographer called Yardley who described in it his experiences dealing with codes and ciphers in the Department of State.


“Read it, it’s good,” he said, adding enigmatically, “but it should never have been written!”


He concluded by saying he did not believe that training could go beyond enhancing skills that had to be innately present. All training could do was stimulate intelligence and imagination. In his view, cryptanalysts were born, not made.


“Work hard and good luck,” he ended.


As soon as the Colonel had left, a somewhat awestruck Lieutenant Cheadle turned to the group and said almost reverentially, “Colonel Tiltman is probably the greatest cryptographer Britain has ever produced!”


At the weekend, Bill wrote a couple of letters, the first to his parents to reassure them all was well and that he was very comfortable, indeed, at Mrs Briggs’s digs. He could not say much else as he had signed the Official Secrets Act; all he could say was that he was, thankfully, not in the military and that he was doing something for the Foreign Office that should prove interesting. He knew how his mother worried and hoped the letter would allay her concerns; his father would just be quietly impressed by the reference to the Foreign Office.


The other letter was to Cedric. Before Bill left Trinity, he and his mathematician friend had made a pact to write regularly. Cedric had pressed him to say what this ‘war work’ was, saying there were romantic notions going around that some of the others who had left were involved in spying and secret messages. The letter was to let Cedric know he was fine, where he was staying and that he would go to prison if he told him anything of what he was doing. In the letter, he also told Cedric, tongue in cheek, it was against the law even to ask him about his ‘new job’ and in any case, it was nothing quixotic.


One evening, Bill asked his landlady if there was a library nearby; he had nearly finished the only book he had room to bring with him.


“There’s a public library at the top of Ealing Green, in the Pitzhanger Manor House. The library there has just been rebuilt,” she said with a touch of local pride. “You’ll need to catch the bus; but there are a couple of subscription libraries along Northfield Avenue and one on the South Ealing Road you could walk to.”


The following Saturday, a half day, Bill found a letter for him on the hall table when he arrived back. He recognised Cedric’s handwriting. The letter’s content was typical Cedric joshing. He wrote that Bill was mistaken, there was no law preventing him asking as often as he liked whether Bill was taking pretty German spies around the night clubs of London, spiking their drinks and getting their invasion plans. Cedric’s letter also had some college news and recounted his efforts to find some decent maths books at the local bookshops. Moreover, he thought they should sort out some money matters between them. Bill owed him 1/6d on this term’s account plus some more for inks and other things. He hadn’t forgotten he owed Bill ten shillings for a book. He would let Bill know the net sum when he had more time. He ended by relating amusing events surrounding a chaotic fire alert one night and hoped Bill was having quiet nights in Ealing. Bill was surprised how much the letter cheered him up. Later, he caught the bus to Ealing Green and was pleased to find two Sherlock Holmes mysteries on the library shelves. He was glad to have some good reading to help pass the long dark, black-out nights.


Whilst he could not take any coursework back to his digs, some days, he purposely memorised a problem to muse over in the evening. He avoided socialising with his course colleagues or with Mr Mitchell who often went out in the evening with his General Post Office engineer colleagues when they too stayed with Mrs Briggs. Early on, he had asked Bill to come out with them one evening but Bill declined. He had not asked again, mainly because his work colleagues thought Bill a bit odd. Rather, Bill preferred passing the time in his room reading, writing letters and making notes for his thesis. When the weather relented, he would go for a walk. At the evening meal, Mr Mitchell sometimes asked Bill if he had a message for his mother which he could pass on through his wife when they spoke on the telephone. The Mitchells were good like that.


One evening before supper, there was an urgent rapping on his bedroom door.


“Bill, Bill. Are you there? It’s Mr Mitchell. I’ve some news from home.”


Bill opened the door and invited Mr Mitchell in. He seemed unusually agitated.


“I spoke on the telephone to my wife before I left work,” he said breathlessly. “She told me there had been a dreadful air raid in the middle of Newmarket, on market day. It seems a lone raider decided to have a go at the town for some reason, in broad daylight can you believe, machine gunning the High Street and dropping loads of bombs.”


“Newmarket?” said Bill astounded that the town should be attacked when there were plenty of obvious military targets in the area.


“There were loads of people killed, my wife said, and hundreds injured. Lots of shops have been destroyed; the Post Office, Boots, Gilberts the Ironmongers, even the Memorial Hall and the cinema next door. It’s terrible she says. And there’s more. Your mother told my wife that the people from Elms Farm, where your father works, were caught up in it. Mrs Taylor is lucky to be alive, your mother says. Mr Taylor was in the bank when one bomb exploded not far from where Mrs Taylor was waiting in their car. The car was badly damaged by shrapnel which luckily missed Mrs Taylor but she suffered from lots of flying glass. It’s terrible. Everyone’s in shock and the High Street is cordoned off until they can make it safe. Would you believe it—in Newmarket! Bastards!”


“How dreadful,” said Bill. “Poor Mrs Taylor. I hope she will be all right. They have been so good to Dad. Thank you for telling me.”


“I said I’d let you know. Anyway, your mother says you are to take great care and heed the air raid warnings. I’ll find out more when I go home at the weekend. Are you coming down for supper?”


“I’ll be down in a moment. I’d better write home tonight.”


By the middle of the following week, Bill had settled into the course, the nature of which suited him ideally being able to progress at his own pace. He always worked slowly and methodically and he soon recognised that the smallest mistake could ruin the deciphering process, leading to a great deal of reworking. He hated wasting time. Not all the students seemed to be progressing so well. There were two in particular that Bill noticed. One was often sighing and scratching his head, furiously rubbing something out or scrunching up his working papers in frustration. The other one was the one who had a lot to say for himself on the first day. He was quite dissentious, arguing with Lieutenant Cheadle that his own methods were much better. Both were obviously some way behind where Bill had reached and he was unsurprised when both of them did not reappear after the third week of the course. They were replaced by two Oxford University linguists.


Another letter from Cedric arrived, this time written in red ink enclosing some reprints of their published paper on rectangles. The main news was that he had been to visit Leonard and his family in Hull. The visit had been interrupted by an air raid which Cedric described in typical fashion as being lively enough and more fun than the dismal alerts at Cambridge. On the train coming home, he said that passengers from further north had the most appalling stories to tell of the snow with no trains running for three days. That night, Cedric wrote, just when he needed a good night’s sleep, the Germans thought otherwise dropping flares and high explosive bombs all around. Bill thought it a good thing he was familiar with Cedric’s quirky, amusing style otherwise he could easily be misunderstood.


In London, the war certainly intruded much more than in Cambridge. Often the sirens would sound soon after it became dark and regularly, the rumble and dull thud of bombs and anti-aircraft guns could be heard over to the east. Some nights, the all-clear was sounded quite quickly as the German bombers headed north or west sparing London for once. It was easy to become a bit complacent that West London was not a target. That illusion was shattered one night when a surprise attack came very close and Bill and Mr Mitchell dived under a table when they heard the whistle of falling bombs.


“Not much protection from a direct hit,” said Mr Mitchell stating the obvious as they crouched fearfully under the protection of the table. “But a near miss could bring down the ceiling!”


They stayed there trembling until the all-clear sounded. Mrs Briggs appeared from under the stairs still shaking. That bomb landed harmlessly on some nearby waste ground but the experience shook Bill up and afterwards made him more nervous each time the sirens went off. He was thankful, at least, there were no daytime bombardments over London at that time, the Luftwaffe bombers preferring the cover of night.


Since everyone on the course worked more or less on their own, the dynamics of the group only became obvious during breaks. Those in the military formed one grouping and within that group, each service tended towards their own sub-group. Almost exclusively, their chatter and banter was about the war and the military. Bill attached himself to the smaller sub-group of academics but only peripherally. In contrast, this group talked of universities and academia. There was a Trinity undergraduate called Stephen Freer who was reading Classics. To Bill, Stephen was the epitome of a Classics student. He was tall and gangly with a shock of brown hair, a high forehead, dark round spectacles and a strikingly intelligent face. In character, he was not unlike Bill himself which is why the two got on together. The newest students were Bernard Willson who was very friendly and Colin Thompson who had already served 14 months in the army.


The course exercises became more complex and difficult. Bill was particularly pleased to decipher one with a long string of 280 numbers. Some analysis was already set out which showed the ‘unit of substitution’ this time was a number pair, so the message had 140 letters. This analysis also showed the pairs of numbers in the range 01 to 44. Further given analysis indicated the method of encipherment was probably on a period of seven leading Bill to write out the first seven pairs in a row, then the next seven pairs in a second row underneath and so on, 20 rows in all. A frequency analysis of each column was inconclusive because there were only 20 units, too few to give any indication of the underlying letters. Further analysis was, therefore, required. This time, the exercise called for a ‘rebasing’ of the columns, sliding each column back to a common base. Bill calculated he needed to re-write column one after sliding it back two places, in effect deducting two from each number, similarly for column two by deducting 20, column three by deducting 18, column four by 19, column five needed no adjustment, column six needed a deduction of 17 and column seven by deducting three. Bill now had each number representing its normal place in the alphabet, 01 representing A and 02 representing B, and so on to 26 representing Z. He then wrote out the seven columns replacing the resulting numbers by the letters they represented. Column one started T, P, E, N; column two started H, E, C, S; column three, E, R, A, T. Once that had been completed, he was able to read across the first row which began THE. It took him a little while to make out the clear text but eventually, he could see it read to his amusement:


THE SKIPPER OF THE CALIBAN


STOOD WHISTLING FOR A BREEZE


AND OH HE WAS AN UGLY MAN


AND BANDY AT THE KNEES


AND THE HAIR THAT OVER HIS SHOULDERS RAN


WAS RED AS GLOUCESTER CHEESE


Bill caught Lieutenant Cheadle’s eye and pointed out his result.


“A children’s poem about a pirate,” he said with a wry smile. “What you have just done is actually based on Kasiski’s work. You seem to be getting the hang of things, Bill. I suggest you move on to the next section, Simple Transposition.”


Bill did not enjoy transposition much because it appeared to require a greater degree of language skills than of logic. Because the letters of the message were not changed, just jumbled up in a pre-ordained way, it needed a bent for anagrams to unlock the clear text. He got the basics but was relieved to move on to the next section of the course, intriguingly called Playfair.


The Playfair cipher, Bill learned, was a classical English method devised in the latter half of the 19th Century and named after Lord Playfair. It was principally used in The Great War for tactical secret messages in combat. By the time it would take an enemy to break the cipher, the information it contained would no longer be of use to them. Bill quite liked Playfair. It was based on a square of 25 letters of the alphabet omitting the seldom-used letter ‘J’ and using a memorable keyword. Bill found that there was a set of rules for setting up the square and for enciphering pairs of letters. It reminded him rather of the rules of chess, the different moves each piece could make. He cracked one exercise of a long section of ciphertext into a lyrical piece of prose that was unfamiliar to him and which began:


THE VOICES BLEND AND FUSE IN CLOUDED SILENCE


He passed it over to Stephen Freer who took one look and said, “Ulysses, James Joyce.”


Bill worked diligently, if slowly but his ready grasp of the various topics coupled with his very accurate workings meant he was actually making more progress than the other students. Working on his own, at his own tempo, paid dividends. As each solution appeared, he felt a real sense of satisfaction.


At lunch break, he would often read a chapter or two of The American Black Chamber and study some of the detailed decipherment examples. Bill found that the author took the reader through his thought processes in tackling the problem as well as setting out fully each step. It was an amusing and eye-opening read of espionage and spies, invisible ink and stolen code books. One chapter was about a dangerous German spy Pablo Waberski, real name Lather Witcke, who was arrested as he crossed the Mexican border into the USA in February 1918. Not only was it a fascinating real-life tale but it was also interesting because it included a complete cryptanalysis of what appeared to be a ciphertext of over 400 letters found hidden in Pablo Waberski’s jacket sleeve. Unless the message could be revealed, the authorities would have had to release him as he was travelling on a Russian passport. The complicated transposition system which was used to encipher the message was broken by Yardley and his team leading to Pablo Waberski’s conviction for spying.


But sometimes, Bill would go out for some fresh air during lunchtime. Occasionally, he walked across the road to Christ Church, a large 19th century church with a tall, elegant spire. It was cold inside but he did not mind. He would sit right at the back. He did not come to pray; it was a convenient place to disappear to if the weather was inclement, a haven to escape from the group.


His upbringing, both at home and at school, had been in the Church of England. And although from a young age, he had taken an interest in the Scriptures, as his education widened, he became sensitive to perceived contradictions between the Bible’s teachings and other subjects like history where he learned the Greeks had many Gods and Goddesses. He struggled with the notion of the Kingdom of Heaven and in places, he even found the Scriptures quite boring. Later, he studied the Theory of Evolution and liked it. He recognised the incompatibilities between Darwin’s theory and Genesis but did not come down on either side; he was receptive to both. But he kept any intellectual arguments to himself, disinclined to question his teachers. Yet, he maintained his interest in religion through into college, at one point taking a course of religious instruction there. But that course quite quickly crystallised his thinking about the tensions between science and the Bible. It was the science in him that prevailed as he found it hard to see the point of having faith in something that might not be true. And there, he let the matter rest.


For Bill, therefore, a visit to Christ Church was not for worship as it was for others. For him, it became a regular place of seclusion and welcome solitude.


The next part of the course was Complex Substitution and introduced the concept of additive ciphers where a key was added to the plain text to produce the ciphertext. Such ciphers were vulnerable to ‘depths’, that is where two or more messages are enciphered using the same key. Depths, the notes emphasised, were invaluable to the cryptanalyst. Additive ciphers often used a keyword coupled with a 26 times 26 square table of alphabet letters set out in a certain arrangement. This table was called a Vigenère cipher. Bill’s eye lit up when he read part of the introductory text which stated, ‘…this sort of analysis may perhaps be best understood when treated algebraically’.


“This looks more up my street,” he said to himself.


The addition of letters employed ‘modulo 26’, a mathematical notion of which Bill was aware. For the uninitiated, the note explained one would use modulo 12 to convert the 24-hour clock to the 12-hour clock, which for the afternoon time is the remainder after deducting 12 hours from the 24-hour clock, that is to say 14.00 hours becomes 2 o’clock in the afternoon. The usual techniques of frequency analysis, rebasing and setting out rows on a discovered period all applied.


Great emphasis was placed on setting out the ciphertext in rows. The length of a row was called the ‘periodicity’ and the process called ‘in depth’—not to be confused with ‘a depth’, being two or more messages encoded with the same key. None of the exercises proved insoluble for Bill, even though the solutions got longer and required significant periods of intense concentration. Even so, Bill found that at times his mind would wander but the nature of the exercises meant he was easily able to re-engage with the problem where he left off.


One night, in the middle of April, brought the war closer to him than at any other time. The capital was suffering one of the most severe bombardments of the war so far. It went on for practically the whole night, mostly to the east but the nearby anti-aircraft guns were, from time to time, quite deafening. Bill got no sleep, expecting at any time to have to head for the local bomb shelter. His previous experience under the table had been alarming enough, but this was a long, long night of high anxiety with no let up. When the dawn came up, he looked out of his window to see a lurid glow over the capital against which the barrage balloons stood out clearly. It was with some trepidation, he headed to the course. Fortunately, the Piccadilly Line was somehow still operating. His fellow passengers were subdued. As he stepped out of St James’s Park Underground Station, he could not avoid the activity further down Broadway. There were damaged buildings, fire engines, a tangle of hoses, firemen and air raid wardens working purposefully. As he drew nearer, the sanctuary of Christ Church came into view and what Bill saw made him stop. It was blackened, the roof gone and as he moved on to the corner of Caxton Street, the full extent of the damage became clear. He stood gazing in silence at the scene of utter devastation. The entire church roof had collapsed. Those walls that were still standing had had their windows shattered. It was obvious a fierce fire had raged and wisps of smoke still drifted up from the smouldering, burned-out shell. Acrid fumes permeated the air. The spire had somehow survived as had the rectory. Workmen were trying to clear the road blocked by debris and badly damaged vehicles including a fire engine with its ladders broken. Water spurted from a burst main. Small groups of people had gathered and Bill overheard talk of a shower of incendiary bombs falling in the early hours. Most were put out, he heard, but fire took hold in the roof and soon the church began to burn out of control. One man was telling the group that a fireman was killed and others injured when a bomb hit them as they tackled the fire. The scene was grim; the atmosphere sombre.


Bill had read of the blitz and seen the newsreels but he had never witnessed close up anything like this before. The sight, the smell and the noise were impossible to avoid. He stood staring for a short while. It was an unexpected, charged and confusing scene for him to take in, to work out how he should react. He did not approach anyone because he did not know what to say. It was clear, though, he would have to find another lunchtime haven.


The mood on the course was down. Everyone had a tale to tell of the night’s ordeal. Everyone was moved by the tragedy right outside the hotel. That night Bill wrote a letter home to assure his parents he was safe but did not mention the destruction of Christ Church.


The April Bank Holiday was a welcome break. Bill went home on the Friday evening to be met with a barrage of questions from his mother, most of which he could not answer. He had felt obliged to visit them but had arranged to go on to Cambridge on the Sunday to meet Leonard and Cedric. Everything was just the same at home. His parents were well and the children came over to see their Uncle Bill. He was glad he had made the effort but was keen to see his mathematician friends.


It was amongst his close university friends that Bill was most content. He was almost a different Bill, animated and engaged especially when talking mathematics which they did endlessly. They batted complex theories around, discussed some of the topics Bill and Cedric had exchanged letters about, in particular linear vector functions and cubical networks, and proposed ideas for their next joint paper. Cedric could not help pulling Bill’s leg about an assertion he had made in one letter concerning a perfect square that had turned out to be entirely wrong. It was a most enjoyable weekend.


When Bill returned on Sunday evening, he was just in time to listen with Mrs Briggs to Prime Minister Churchill’s latest broadcast. The Prime Minister started by praising the splendid spirit of those in the areas recently suffering heavy bombing, specifically mentioning ‘the streets and wharves of London’. Bill thought it another wonderful speech, not hiding the truth of the still desperate situation whilst pointing to the significant aid the United States of America were now providing to sustain Britain in its struggle. As before, Bill was totally engaged by the speech and went to bed full of admiration for Mr Churchill.


On Monday morning, Lieutenant Cheadle had some important news; for safety reasons, the course would soon be moving out of London. Premises had been secured above the Gas Showrooms in Bedford and suitable accommodation for everyone was being arranged. Generally, the news was well received principally because they were getting out from underneath the German bombardment.


Early May saw Bill in new digs in St Andrews Road, Bedford. The move to Bedford had been less stressful than he had first imagined, indeed, Bedford in springtime turned out to be very agreeable. He had been allocated a room with a retired couple who, Bill sensed, had reluctantly agreed to take a lodger but they were kindly enough, the husband having been a lecturer at the local teacher training college. All in all, his new digs were even a slight improvement on South Ealing and he could walk into the town centre heading for a door at the back of the Gas Showrooms leading to the course rooms above. One further benefit was the very pleasant surroundings of which Bill took full advantage, taking long walks in the evenings and weekends along the embankment of the Great Ouse. That the German bombers seemed to ignore Bedford was a great relief not only to Bill and the others but to Bill’s mother too.
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