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			Real mathematics has no effects on war. No one has yet discovered any warlike purpose to be served by the theory of numbers or relativity, and it seems very unlikely that anyone will do so for many years.

				—G. H. Hardy, A Mathematician’s Apology (1940)
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			Prologue

			During long stretches of the war against Hitler, German bombs were a part of day-to-day life in British cities. The Führer’s first air campaign against British civilians, known to Britons as the Blitz, lasted from September 1940 to May 1941 and led to the dropping of tens of thousands of tons of explosives across the country. London alone was hit by seventy-one major Luftwaffe raids. The bombers were back over Britain in February through May 1944 with Operation Steinbock, the so-called Baby Blitz. The following month brought the V-1s—winged drone aircraft, of which the Germans launched more than ten thousand across the English Channel. The deep growl of a V-1’s engine in the sky above was unnerving to hear. Yet as long as you could hear that sound, it was said, you had nothing to worry about; what you didn’t want to hear was the engine becoming silent, a signal that the machine was about to dive and detonate its 1,870-pound payload. In September, the V-1s would be joined in the air by the V-2, a supersonic missile developed by a team under the rocket engineer Wernher von Braun. Fired from mobile launchers, more than a thousand V-2s would reach England, around half of them striking London. Over the course of the war, roughly 52,000 people in Britain were killed by bomber raids and another 8,500 by V-1s and V-2s.

			
			In contrast, fifty-five miles to the northeast of London, in rural Buckinghamshire, the town of Bletchley remained outwardly quiet, even serene. A visitor to its center of activity, an estate known as Bletchley Park, would have found an unprepossessing Victorian-era mansion, a patchwork of architectural styles that appeared to have been tossed together to suit the eccentric whims of a rich former owner—which was, in fact, the case. Near the mansion on the estate’s fifty-eight acres was a lake with ducks and geese. Herds of deer roamed the grounds.

			Also sharing the grounds were two dozen or so low buildings. Some were long wooden huts with whitewashed exteriors, several of them enclosed by five-foot blast walls for protection against bombings. The blast walls were unnecessary, as it turned out, because the Germans never learned of the work taking place within: Bletchley Park was the home of the British signals intelligence agency, which had the cover name of Government Code and Cypher School, or GC&CS for short. Its main task was reading intercepted radio messages of the Third Reich’s military, messages shrouded with advanced encryption methods that the Nazis believed to be, for all practical purposes, impenetrable.

			Intelligence about an opponent’s capabilities and intentions has always been central to the waging of war—and cryptography, or decoding, has long been central to intelligence.* But World War II was a cryptographic war like none before it. Hitler’s lightning warfare tactics and his reliance on U-boats meant that his far-flung forces had to use radio to receive their orders and report back. Accordingly, German engineers created machines with advanced encryption technology to safeguard those radio messages from prying enemy ears.

			
			It is widely known that around a third of the way through the war, Bletchley Park unlocked the secrets of one of those creations, the Enigma family of encoding machines. In Hut 8, a team led by British chess champion Hugh Alexander and a twenty-seven-year-old Cambridge-trained mathematician, Alan Turing, successfully attacked the version of Enigma used by the Kriegsmarine, the German navy, saving Britain from the U-boat menace during the Battle of the Atlantic. Their work enabled the Allies to lift the grip of the U-boats that had come close to strangling Britain by cutting off the flow of its supplies. Bletchley Park was able to read naval Enigma traffic temporarily in 1941 and permanently starting in late 1942; the victory was made possible by a mechanical device, principally of Turing’s invention, known as the Bombe, which mimicked the operation of a series of Enigma machines lashed together. The attack on Enigma has been documented and dramatized (sometimes quite fancifully) over the years in books, plays, the 2001 film Enigma, and the 2014 film The Imitation Game.

			What is little known is the story that came next—little known because postwar security restrictions kept it hidden for decades, with major parts of it remaining classified until the twenty-first century. The conquest of Enigma was only a warm-up. A different section of Bletchley Park, known as the Newmanry, would become the site of the greatest decryption achievements of the war and the launch of the digital age.

			Behind that success were the contents of two low buildings, newer and larger than the huts, made of brick, concrete, and steel. Known as Block F and Block H, the structures contained one of the Allies’ most guarded secrets, second perhaps only to the Manhattan Project: messages between Hitler’s headquarters staff and his generals in the field were being cracked by a new kind of technology—digital electronic computers. The breakthrough yielded, among other things, intelligence that was essential to the D-Day landing.

			
			At this time, even the word computer itself did not exist in reference to machines and would not for some years; the term was reserved for human beings whose job was to carry out long sequences of calculations by hand. Bletchley Park’s electronic computers were called Colossus (plural, Colossi); they shared the binary logic of modern computers, though they were programmed via a plugboard rather than software stored in memory. The machines were not only the first operational digital electronic computers, they were the first large-scale digital electronic devices of any kind.

			By way of contrast, until the advent of Colossus, the state of the art in computational machines had been the Harvard Mark I, which was based not on electronics but on thousands of electromechanical parts like switches and wheels, slow and error-prone. So novel was the digital electronic technology of Colossus that one modern-day software engineer has facetiously suggested it must have been inspired by a lost alien supercomputer.

			Where Turing’s Bombe was used against the Enigma, Colossus was used against another, much more complex machine, the crown jewel of German encryption technology. Built by the firm C. Lorenz AG, it was known to the Germans as the Lorenz SZ series—for Schlüssel-Zusatz, or “cipher attachment”—and to the Allies by the code name Tunny (British English for “tuna”). Someone who wished to decode a message by trying every one of Tunny’s possible combinations would have had to look at as many as 4 × 10131 possibilities, more than the estimated number of particles in the universe. By that measure, Tunny’s ciphering system was ten trillion trillion trillion trillion trillion trillion trillion trillion trillion times as complex as Enigma’s.

			
			As a result of their success with Tunny, the men and women of Bletchley Park were able to read the Third Reich’s highest-level military communications system, including messages from Hitler himself. Following a visit to Bletchley Park in 1943, the dean of American cryptologists, William Friedman of the U.S. Army Signal Security Agency, noted in a classified report, “I was astonished to learn that they regard the importance of E [Enigma] traffic to be on the wane and that what they call the ‘Fishes’ traffic is becoming more and more important to them.” The British, Friedman discovered, viewed their Tunny work as “even more secret” than Enigma.

			The two world wars, and the years between, were times of tremendous ferment for military technologies. Many of those technologies emerged as a result of more or less impersonal historical forces. Tanks, developed independently in Britain and France during World War I and quickly imitated by the Germans, were probably inevitable in some form during the war as a response to the problems of trench warfare and the machine gun. Heavy bombers, having been enabled by advances in aviation technology, were adopted by many powers either just before or during World War I in response to the perceived needs of total warfare. Radar was invented independently in numerous countries at around the same time in the mid-1930s—including in Britain, Japan, the Soviet Union, and the United States—in response to the problem of bombers, with radar’s foundational technology of radio electronics having been close at hand.

			
			It would be natural to assume Colossus, too, fit such a mold. In truth, however, Britain was not only first, but alone, in using digital electronic computers during the war—for codebreaking or any other purpose. That reflects Colossus having been primarily the result not of impersonal forces but of the joining of extraordinary individuals within an extraordinary institution.

			In particular, Colossus owed its existence to the wartime mixing of an improbable trio. The first was Max Newman, a middle-aged mathematician who had joined Bletchley Park several years into the war. He was a mathematical genius from 1940s Central Casting, three-quarters bald, dependent on his round utilitarian glasses; his voice, incongruous with his slight body, was deep and rich in an avuncular way. He had hesitated to apply to work for the war effort, uncertain whether he would be rejected on account of his parentage: his German-born immigrant father had been interned as an enemy alien during World War I and, after the war, left his family behind to return to the old country. Indeed, officials at Bletchley Park were uncertain at first whether Newman’s German origins would disqualify him; he was ultimately told, fortunately for humanity, that they would not be an obstacle in his particular case.

			Newman had started at Bletchley Park in a section known as the Testery, so called not because it had anything to do with testing but because its head was a Maj. Ralph Tester. There, Newman wondered whether some sort of machine could somehow help with the Tunny problem. He got the go-ahead and was put in charge of his own section, the Newmanry, to pursue the idea.

			The second person who was indispensable to the making of Colossus was Turing, who had been Newman’s protégé at Cambridge. While Turing’s role in breaking Enigma is well known, less remembered are his gifts as a spotter of talent. Newman consulted with his former student on various matters involving Tunny. In the course of these conversations, Turing made his second great contribution to the war effort: he told Newman about Tommy Flowers, a telephone engineer with whom he had dealt on an earlier, Enigma-related project and who had impressed him.

			
			Turing has been mistreated by popular media, which have sometimes presented him as a self-centered, arrogant, condescending, and domineering antihero. In truth, while he was eccentric by any standard, he was a warm and genial colleague, well-liked by his co-workers, drawn to his work by patriotism and the thrill of the intellectual chase. That he was a gay man, which would lead to his prosecution after the war, was known to only a handful of his Bletchley Park co-workers.

			Flowers, the third member of the trio, would become Colossus’s designer. The pathbreaking technology of Colossus came not from an advanced alien race but from the son of a bricklayer. As a young man, Flowers had won a competition to become trained in telephone engineering by the Post Office, which ran the British phone system. He had later taught himself digital electronics at a time when it was the province of laboratory physicists. Flowers’s working-class accent invited skepticism from some of the elite minds of Britain’s cryptographic community, and his revolutionary idea of building the machine entirely with electronics was widely considered impossible by the authorities.

			Despite his pioneering innovations and his role in the Allies’ war effort, Flowers himself has largely been sidelined by secrecy from the history of computing. His machine, however, would touch many who came into contact with it and saw the marvels of digital electronics for the first time. Not the least of these was Turing himself, whom it would inspire to strike out after the war on a radical new path.

			
			But all of that was in the future. Before any of it could happen, a unique institution would have to be built between the world wars. GC&CS, initially based in London, was for decades a small coterie of intellectual craft workers; their method, to treat decryption problems like brain teasers, to be unraveled with sheer cunning. To meet the dire needs of the war with Hitler, however, the organization would have to transform. While brainpower would always be central to its operation, the scale, methods, and mindset of GC&CS would have to become essentially industrial—and so, painfully, with the aid of a mutiny, they did. Although no one knew it at the time, this transformation would prove essential to Bletchley Park becoming adaptable to Flowers’s machines and exploiting them to the hilt.

		

		
			Skip Notes

			
				*  In classical cryptography parlance, code and cipher refer to two different things. Roughly speaking, codes involve the replacement of a word or phrase with another word or with a number; ciphers involve the substitution of one character for another, character by character, or the rearrangement of characters. In this book, as in most nontechnical usage, the word code is occasionally used to refer to both.

			

		

	
		
		
			
			CHAPTER 1

			The Right Type of Recruit

			In the years after the Great War, as it was called at the time, and continuing through World War II, the United States maintained two agencies for decoding intercepted communications: one in the army and one in the navy. This arrangement may have had the merit of making the maximum number of bureaucrats happy, but it sometimes led to counterproductive results. For instance, in September 1940, after the army’s codebreakers solved Japan’s most secure diplomatic code, known to the Americans as Purple, the question arose as to how to do the voluminous work of actually reading each day’s messages. Each service felt an imperative to keep not only the Empire of Japan, but also the other service, in its place. After protracted negotiations, the two sides agreed that the navy’s outfit, OP-20-G, would handle the messages received on odd-numbered days while the army’s Signal Intelligence Service would handle those received on even-numbered days. The fruits of their labors would be given to the president by his army aide in odd-numbered months, by his naval aide in even-numbered months. The scheme was internally logical but ludicrous. In another instance when the rivalry showed itself, after the war with Hitler was under way, a British representative to the U.S. codebreaking units found himself forbidden by the U.S. Army from sharing details of their conversations with the U.S. Navy.

			
			The British had endured similar rivalries between their own services during World War I. Unlike the American government, however, the British sought to avert such issues in the future by fusing their army and navy codebreaking services into a single unit following the end of the war. In October 1919, eleven months after the armistice, Prime Minister David Lloyd George’s war cabinet ordered the creation of a new organization, the Government Code & Cypher School, to be located in the Watergate House in central London. Its publicly revealed mission was defensive—“to advise as to the security of codes and cyphers used by all Government departments” and to help in setting them up. Codebreaking was to be an additional, highly secret one.

			The Admiralty had acceded to the change on one condition: that the head of the new organization would be one of its own, namely Alexander G. Denniston, known as Alastair or simply AGD. His education at Bonn University, and the German fluency that had come with it, led to his being one of the first four staff recruited to Room 40, the Admiralty’s small codebreaking office, in 1914. The extent of his continental education—he had also studied at the Sorbonne in Paris—was unusual for a British naval officer of the time. He was an athletic Scotsman with bright blue eyes; as a younger man, he had played for Scotland’s field hockey team in the 1908 Olympics. His stature, small and slight, resembled that of a jockey or a rowers’ coxswain. He was accustomed to going without; his father had died when he was eleven, after which his mother struggled financially to raise him and his two younger siblings. Outwardly, his manner tended to be stiff and correct, concealing a humane interest in those with whom he worked and a tolerance of eccentricity. The latter quality could prove invaluable. Cryptanalysts, one observer noted at the time, were “somewhat kittle-cattle to deal with and all of them, if they are any good, have somewhat peculiar temperaments.”

			
			Thus the Admiralty made its stand. “We should only consent to pool our staff with that of the War Office [army] on condition that Commander A. G. Denniston is placed in charge of the new Department,” the head of naval intelligence declared. He added, “Denniston is not only the best man we have had, but he is the only one we have left with special genius for this work. We shall not be able to retain him in a subordinate capacity, and no advantage of concentration or co-operation with the War Office would compensate us for the loss of his services.”

			But in the end, what seems to have been decisive in Denniston’s selection, in addition to the Admiralty’s support, was his attitude. The War Office’s pick, a Maj. Malcolm Hay, was asked whether he was willing to be second in command under Denniston; Hay gave a flat no. Denniston, asked whether he would work under Hay, said yes without hesitation—he would serve wherever he was needed. Denniston received the nod.

			Denniston had never run anything before. (The wartime head of Room 40 had retired in January.) He disliked anything to do with bureaucracy and administration. Inevitably, some of his peers were skeptical of his elevation, one of them carping that he was “possibly fit to manage a small sweet shop in the East End.” He would prove them wrong—although not wrong enough.

			On November 1, 1919, the Government Code & Cypher School opened with Denniston as its operational head and a small staff of two dozen former Room 40 and War Office workers. He found in short order that, in fact, there was little demand any longer for military codebreaking. After all, the Treaty of Versailles had permanently stripped Germany of its ability to wage war. The treaty banned Germany from having tanks, submarines, or an air force. Its army and navy were shrunk to shadows of their former selves. The German army, now limited to 100,000 men—down from 3.8 million at the start of the war—was to be “devoted exclusively to the maintenance of order within the territory and to the control of the frontiers [borders].” Germany was a beaten country, its military to give trouble nevermore.

			
			There was, however, demand for intelligence on the contents of secret diplomatic messages. Denniston turned the attention of GC&CS to these. The organization’s principal targets were France (whose codes Britain had ignored during the war), Japan (relevant in light of Britain’s colonial outposts and dealings in Asia), the young Soviet Union, and the United States, with the U.S. section having the strongest codebreakers.

			For the first two and a half years of its existence, GC&CS was lodged within the Admiralty—illogically, since the whole idea had been to create an organization that wasn’t beholden to one service. But the navy ran most of the interception stations, and no one outside the armed services was interested. There matters stood until March 1922, when the foreign secretary, George Curzon, made a private comment to the French ambassador in London, an indiscreet remark—its contents are no longer known—that would have been embarrassing to Curzon if it ever came to light. The ambassador dutifully conveyed the remark to his government in Paris via telegraph, at which point it was intercepted by a British station, decoded at GC&CS, and distributed to the usual recipients in the government. Whether Curzon belatedly realized the value of GC&CS or simply wished to avoid such episodes in the future, he asked for and got control of the organization.

			
			The following year, Denniston had a new boss, the chief of the Foreign Office’s Secret Intelligence Service, or SIS, more familiar today as MI6. The man was an anonymous figure, known to all but a few simply as “C”; for the sake of secrecy, his code name alone was used even in the agency’s phone directory. His actual name was Hugh Sinclair. Four years earlier, in his former role as director of naval intelligence, it was he who had backed Denniston to become GC&CS’s first chief. Sinclair had been born into a wealthy family, his naval service having been a form of noblesse oblige. (His father’s occupation was “gentleman.”) Although anonymous, he was anything but reticent: the Dictionary of National Biography records that the upward path of his career was aided by his “immense clubbability.” On his unofficial time, he boomed around London in an Italian-made Lancia convertible and was never without his crocodile-skin suitcase filled with expensive cigars. His friends had bestowed on him the nickname “Quex,” inspired by the play and film The Gay Lord Quex; in it, Lord Quex, debonair and crafty, was “the wickedest man in London.”

			Nominally, Quex was director of GC&CS while Denniston was deputy director, but as a practical matter, Denniston was in charge from day to day and left largely to his own devices. Under his management, the specialists on the staff cracked the codes of all four of the main targeted countries, along with other codes that came and went on the priority list as the political situation evolved, such as those of Budapest, Rome, and various South American capitals. He took a founder’s pride in the organization having accomplished as much as it did with meager numbers, “the poor relation of the SIS,” as he put it, “whose peacetime activities left little cash to spare.”

			
			But within Germany, schemes were being drawn up and carried out, invisibly at first to the outside world. Beginning in the early 1920s, a decade before Hitler would take power, the disarmament provisions of the Treaty of Versailles were already becoming dead letters one by one. Circumventing the Inter-Allied Military Commission of Control that the victorious powers had installed in Germany after the war to enforce the treaty, the German military built up its army beyond the 100,000-man limit with “black,” or illegal, soldiers. Officers studied the previous war and doctrines for fighting a future large conflict. Germany built U-boats in secret and sent their officers and crews abroad for training. A system of gliding clubs was established to serve as a source of future air force pilots. Starting in 1927, German pilots received military training in the Soviet Union. When forty-three-year-old Adolf Hitler, né Schicklgruber, became Reich chancellor on January 30, 1933, all that remained was to accelerate the developments that were already under way; this would take place partly underground, partly in the open as Hitler correctly sized up the Allies’ readiness to acquiesce.

			The following year, in May, Hitler struck a deal for the armed services’ support. His part would be the purge of their distasteful rivals for power, the leadership of the SA, the Sturmabteilung—the Storm Troopers, also known as the Brownshirts. The top echelon of the SA was pushing for the consolidation of the armed services with the SA into a single organization, under their command, a notion that was beyond appalling to the German officer corps. The SA was Hitler’s army of street toughs who had served as his enforcers since 1921, intimidating his opponents and breaking up their political speeches and meetings. But that was then: Hitler had no further need of them, while he calculated that he did need the backing of the generals.

			
			The Brownshirts’ time came in the early morning hours of June 30, 1934, when officers of Heinrich Himmler’s SS began executing SA leaders and others deemed suspect. Hitler would state a couple of weeks later in the Reichstag that seventy-four had been killed, but unofficial estimates were much higher, ranging from 401 to over a thousand. (The numbers were high enough, at any rate, to lead to sloppiness: one man, a Willi Schmid, was abruptly taken from his wife and children at home on the thirtieth by four SS men, and then, equally mysteriously, returned to his family several days afterward in a coffin. It turned out that the wanted man was Willi Schmidt, with a t, a minor SA leader. The unfortunate Mr. Schmid had been a music critic.)

			Hitler having fulfilled his part of the bargain, the military supported his taking over the powers of the presidency without the formality of an election, in addition to the chancellorship he already held, following the death on August 2 of President Hindenburg. Further, all soldiers, sailors, and officers would take an oath—vowing loyalty neither to a constitution nor to a set of ideals nor to a country but rather to a man: “I swear by God this sacred oath, that I will render unconditional obedience to Adolf Hitler, the Führer of the German Reich and people, Supreme Commander of the Armed Forces, and will be ready as a brave soldier to risk my life at any time for this oath.”

			The union of the master-race theorist and the German officer corps was now complete.

			For the next five years, Hitler led successive British prime ministers, Stanley Baldwin and Neville Chamberlain, to believe his territorial aims were modest. He merely wished, he averred, to bring a few bordering regions of German-speaking people under Germany’s protection: first the Rhineland, which he invaded in 1936, then Austria in 1938 and Czechoslovakia’s Sudetenland the same year. With each advance, he vowed that this territorial claim was to be his last—assurances that the British government gratefully believed.

			
			It was a foolish self-deception on Chamberlain’s part, but it was also a hard one to avoid. The Great War, and the memory of more than 722,000 Britons dead—around the same number as the total losses on both sides of the American Civil War—was less than two decades in the past.

			In September 1938, Chamberlain and Hitler met privately for three hours at the Berghof, the Führer’s country retreat in the Alps, to discuss peace. “For the most part H. spoke quietly and in low tones,” Chamberlain wrote to one of his sisters afterward. “I did not see any trace of insanity.”

			Chamberlain took note that Hitler’s eyes were blue, not brown as many assumed from newsreels. He added, “In spite of the hardness and ruthlessness I thought I saw in his face, I got the impression that here was a man who could be relied upon when he had given his word.”*

			Viewers of the BBC’s embryonic television service in London—there were fewer than twenty thousand sets in the country—could watch Chamberlain land and disembark in triumph at Heston Aerodrome, met by a cheering crowd. He presented a sheet of paper that he held aloft as it flapped in the wind. “Here is the piece of paper,” he announced, “which bears his [Hitler’s] name upon it as well as mine.” The cheering became louder still.

			
			The wickedest man in London had reached a different conclusion. In 1937, Quex became convinced that war was coming to Britain—that it was not just a possibility but certain. Later, he put his assessment of Hitler into words in a memo to his superiors at the Foreign Office:

			
				Among his characteristics are fanaticism, mysticism, ruthlessness, cunning, vanity, moods of exaltation and depression, fits of bitter and self-righteous resentment, and what can only be termed a streak of madness; but with it all there is great tenacity of purpose, which has often been combined with extraordinary clarity of vision. He has gained the reputation of being always able to choose the right moment and right method for “getting away with it.” In the eyes of his disciples, and increasingly in his own, “the Fuhrer is always right.” He has unbounded self-confidence, which has grown in proportion to the strength of the machine he has created.

			

			Quex’s memo—titled “Germany: Factors, Aims, Methods etc”—also warned that Hitler had further aggressive ambitions in the West. Predictably, the dissenting views that he expressed in it had no effect on the government’s policy of appeasement. He sent it on January 2, 1939, three months before Germany’s brisk invasion of what was left of Czechoslovakia, nine months before its storming of Poland, and one and a half years before the collapse of France.

			
			Unlike Winston Churchill, a cantankerous backbencher in Parliament at this time—a frustrated Cassandra figure—Quex was in a position to act, up to a point. He did two things to prepare for the military conflict to come. The first, in 1937, was to confide in Denniston his belief in the inevitability of a conflict and to direct him to begin lining up recruits: “the right type of recruit to reinforce GC and CS immediately on the outbreak of war.”

			

			*

			Finding “the right type of recruit” was no easy matter. Cryptography was still an art more than a science; there were no schools for it. GC&CS and its predecessors had relied on finding men with a certain kind of cleverness in approaching highly difficult puzzles. You joined GC&CS, and you either had a knack for the work or you didn’t. The organization had favored not only linguists (of which Denniston had been one) and scholars of modern languages but also historians and classicists. Denniston would continue on this course for the time being. He toured Britain’s universities in hopes of making connections.

			A communications gap soon became painfully obvious. “It was naturally at that time impossible to give details of the work,” Denniston remembered, “nor was it always advisable to insist too much in these [academic] circles on the imminence of war.”

			Fortunately, a few former colleagues of his from Room 40 during the Great War had since moved on in their careers to faculty posts at what Denniston euphemistically called “certain universities”—meaning, primarily, Cambridge. “These men knew the type required.”

			They would be Denniston’s recruiters, along with Denniston himself. Foremost among them were two with ties to King’s College, a comparatively young Cambridge college dating from the fifteenth century. One, Frank Adcock, was a professor of ancient history there; the other, Frank Birch, was a former historian at King’s who had left about a decade earlier for yet a third career as a comic actor.

			
			An early recruit, E. R. P. Vincent, a Cambridge professor of Italian who was also fluent in German, recalled Adcock broaching the work following a private dinner in the spring of 1937. As the meal wound down over a shared bottle of port, Vincent noted in an unpublished memoir, “he did something which seemed to me most extraordinary; he went quickly to the door, looked outside and came back to his seat.”

			
				As a reader of spy fiction I recognized the procedure, but I never expected to witness it. He then told me that he was authorised to offer me a post in an organization working under the Foreign Office, but which was so secret that he couldn’t tell me anything about it….He told me war with Germany was inevitable and that it would be useful for someone with my qualifications to prepare to have something useful to do.

			

			Those who, like Vincent, gave their assent simply continued with whatever jobs they had been doing while awaiting the war they had been told of. Denniston organized a series of secret courses in London to which they were invited “to give them even a dim idea of what would be required of them.” Part of Denniston’s solution to his hiring problem was that as the recruits gleaned what they would be doing, they acquired an idea of “the type of man and mind best fitted,” in Denniston’s words, and in turn were able to suggest additional candidates. (Some women were also recruited; although they were expected to possess “a graduate’s knowledge of at least two of the languages required,” they were brought in at a lower level at around one-quarter of the pay.)

			
			After setting Denniston loose on his recruiting spree, Quex’s second preparatory measure was to find a place for the organization in the countryside, away from the London headquarters it was now sharing with MI6. The codebreakers, he reasoned, would need to be away from the bombs that would be falling on the city, and the move would also make it easier to maintain secrecy. Thus, in May 1938, GC&CS acquired Bletchley Park, an estate in the rural, but not at all quaint, town of Bletchley.

			While the town was on rail lines to London, Oxford, and Cambridge, it was out of the way—and the estate with its fifty-eight acres would lend itself to becoming the center Quex envisioned while remaining outwardly innocuous. Some rustic frame structures were already in place; these, along with the mansion, would serve as the initial work centers. More of them would be needed, but they could be made more or less to blend in with the others. As far as German spies and any future air reconnaissance were concerned, Bletchley Park might as well have been a cave. Not wishing to wait around for approvals from the Treasury, the War Office, his bosses at the Foreign Office, and who knows who else, Quex paid for it with his own money.

			Denniston’s recruitment continued in the meantime. A dean of King’s College, a classics lecturer, summed up the visit he received at home from Denniston and Adcock that summer, shortly after the takeover of Austria:

			
				I was sitting in my rooms in King’s when there was a knock on the door. In came F. E. Adcock, accompanied by a small, birdlike man with bright blue eyes whom he introduced
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