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Introduction

The victory in war is not only a result of effort of many soldiers but it is also a great devotion of many people who work behind the scenes of conflict. Thousands of experts fight a harsh battle trying to improve the potential of armies, sometimes in the original way. The unusual methods can be described as surprising although usually it is hard to say whether they are crazy or just stupid. The good example here is the idea of using bats to carry explosives from American to Japanese coastline. It might have been a revolution in the way of fighting the war but of course it did not succeed. There was also a silly concept of electrocuting German invaders by high-tension cables laid on the bottom of the sea. And it did not matter that it was completely impossible to do
. There are also people who can be placed between these insane inventors and skilled craftsmen. Among them there is a thin group of scientists who work at cryptology. Although often their names are not remembered, still there are people who keep them in mind. And there is always a mystery – is cryptology a real way of winning a war?

The cryptology can be described as a study of hidden meanings. The term originated from the cluster of two Greek words – “kryptos” and “logos”. The literal meaning is quite obvious – “the hidden word”
. Even in ancient times the cryptology had a wide group of followers who were able to cipher their messages by changing the previous meaning or shape. It was the best way to code the messages making it protected from unsuitable recipients. With time the process of hiding secret meaning in a cryptological way evolved and now it is mostly a question of complicated mathematical and IT character strings studies. The analysis and cryptography is a question of computers’ quality rather than cryptologists’ abilities. The computerization of the world changed the emphasis of deciphering from humans to machines. It is very easy to agree with Jack Copeland’s statement that: “The history of cryptography is a battle between codemakers and codebreakers. Each time a code is broken, a new one has to be developed”
. A technological development triggered decisive solutions in the matter of cryptanalysis making the true heroes of codes cracking unnecessary or even useless. The technology is said to have accelerated the evolution of codes but still there is a place for the scientists. Fortunately, the history remembers them as they stood out during the biggest conflict in humans’ history – the World War II. 

The safety is one of the most important questions in preparing war operations. It is always about protecting the plans, schemes or documents. For many army leaders the safety must be a matter of utmost importance. The World War II, becoming the biggest conflict ever, tested the authenticity of this sentence in its own way. The intelligence of many countries tried to introduce their own scheme of security by coding priceless military reports or political documents. It may seem that messages from the fronts, plans of operations or reports from secret agents had the highest priority in the system of safety. It was also a way of protecting thousands of people whose lives depended on the safety of transferred messages. The interception of enemies’ documents could either thwart their plans or even cause a destruction of armies, warships or airplanes. It is quite obvious that the time of war is always a busy period for the cryptologists working for the army. Their involvement is a mixture of abilities, sacrifice and engagement. 

Although the history of cryptography begins hundreds years ago, it became more popular after the sudden success of cryptologists’ efforts during World War II. It is strongly connected with the German program of use a special cipher electro-mechanical machine called Enigma. It was based on rotors that circulated in the machine making it one of the hardest devices to crack in the history of war. Without engagement of intelligence from all allied countries, without dense cooperation and without many sacrifices, it would not have been possible to decipher Enigma code. What is more, for allies it would probably not have been possible to win the war. From the modern historians’ perspective Polish codebreakers were one of the most important elements of breaking Enigma code
. Unfortunately, for a long time they were not highly appreciated by the readers and researchers but clearly they were the main factor of cracking Enigma code in pre-war period preparing a ground for the subsequent victory of British scientists, including Alan Turing and his discoveries. One may plausibly argue that Turing and his colleagues worked on their own but it is clearly visible how he was inspired by his Polish allies and their achievements. By their work Polish codebreakers also proved that the victory can be achieved on a different front, without dozens of tanks, planes and machine guns. The aim of this work is to tell the true, unbiased story of Enigma machine and the operation of cracking its code including pieces of information about Polish Cipher Bureau and Bletchley Park which can be seen as a commemoration of those who fought on the fronts of World War II.

Chapter I

Poland – first to fight!

The German Enigma - evolution of ideas and technology


At the end of 1919 a famous constructor Hugo Koch decided to create a new machine. Dutch engineer laboured at a new coding mechanism but it was far from the ideal. In 1928 Koch’s legacy was sold to Arthur Scherbius – this legacy included the patent and the copyrights
. Although the coding machine based on rotors system was an unique idea, Koch was not the only one who worked at the same project. In spite of being said to have been the inventor of circulating elements used to encrypting, it was not his work that led to Enigma. German engineer Arthur Scherbius was simultaneously working at the similar project based at the same idea. Before buying the patent and copyrights from Koch he founded a firm Chiffrermaschinen Aktien Gesellschaft in 1923
. At the beginning he expected a lot of profits but without buying Koch’s ideas he would not have been able to achieve success. The transaction caused a revolutionary change in his cryptological career. Koch died in 1928 and Scherbius became the only one who was able to finish the project. In the same year Scherbius bought the license merging his previous work with Koch’s achievements. In the late 20’s the first of his projects designed for the commercial use appeared on the market. In spite of interest from private companies, Scherbius realized that he would make a business with more powerful partners including secret intelligence and army. The use of modern cryptological solutions was the best way of developing the obsolete system of coding. The mass production of his machines was possible caused by the engagement of private and public sector. The main partner appeared a year before Scherbius died in 1929. The German navy which quickly became a model for the traditional army - Wehrmacht. Both sectors of German military forces ordered their own models of ciphering machines. 


World War I left a powerful stigma at German society. A defeat was not the only factor that was really painful. Germans realized that the victory of enemy intelligence was a result of incompetence of their own secret service. During the inter-war period British intelligence proved that it was able to read German secret messages as quickly as they were sent by German officers. A process of deciphering was almost automatic. That is why British army was able to react very quickly at German operations. It had a great significance for British Royal Navy which competed with German Kriegsmarine. After the World War I ending Germans started working at a new coding system to avoid similar situations in the future. A decision to buy Scherbius’s projects was the introduction to preparing the ideal system – the code that could not be broken. 

A question of secret service


All the moves of German army were followed by intelligence of neighbouring countries that were threatened by imperialistic trends in Weimar Republic. Both Poland and France did not want to passively observe all the activity abroad but they wanted to react properly. Although the German structures were not penetrated enough Polish and French secret services were sure that the ciphering machines were going to be improved and better developed by German army
. In January 1929 professor Zdzisław Krygowski received a letter from Polish General Staff in Warsaw. Polish Army were looking for gifted students from the University of Poznań that were taught by famous lecturer from the Institute of Mathematics. The main requirements were good marks and knowledge of German language. Some of the students met with major Franciszek Pokorny and lieutenant Maksymilian Ciężki who invited young scientists to a special course organized by the Polish Army and the precursors of the Polish Cipher Bureau. By accepting the invitation students were obliged to keep the secret. They also started thorough training in cryptology. Poznań was not chosen to be a Mecca of Polish cryptology by coincidence. Officers knew that working at codes and signs series required a specific knowledge of mathematics, logics and linguistics
. The inter-war period was truly a renaissance of Polish mathematics and almost every academic centre had a strong team comprised of academic crew and students. What is more, Poznań was located near a pre-war Polish-German border and for many years it had been an area of harsh germanization introduced by occupational authorities. That is why a majority of students and native inhabitants of Wielkopolska were able to speak German fluently and their abilities were decisive factor when it comes to choosing the most appropriate place for locating the centre of Polish cryptology.


At the same time in Western Europe France was trying to organize a cryptological intelligence that operated at German territory. They also tried to focus on interception of German messages and observe a quick development of enemy’s technology. Cpt. Gustav Bertrand, a member of French General Staff, anxiously watched a political status quo in early twenties. When he realized that German Army is using a modified model of Scherbius’s machine adapted for military safety, he quickly commanded his subordinates to watch carefully for the new solutions and ideas introduced for private sector. The Section D engaged in deciphering had to deal with the new problem – German Army obviously was preparing something that had never existed before. In 1930 Bertrand was appointed as a chief commander of Section D. Thanks to his abilities and devotion in 1931 he was able to contact with young German cryptographer Hans-Thilo Schmidt who offered a cooperation with French intelligence
. Cryptographer delivered a lot of priceless information about machine’s functions, transmitting keys and a description of system used in ciphering. The French intelligence knew that they had to deal with the extraordinarily complex solutions – they were given the first serious evidence that Germans used a modified version of Scherbius’s device - the electro-mechanical ciphering machine called Enigma.

Technical aspects of construction


By looking at photographs of saved copies of Enigma machine we can easily say that it was quite similar to traditional writing machines. The same pattern, the same scheme, even the same colours. Enigma machine was supplied with 26 buttons indicating all alphabetical signs. Germans used a scheme that was quite similar to what we call QWERTY. All of the buttons were matched with the bulbs that shined after clicking or pushing a right button. That part of the construction was quite easy. The complications were connected with the heart of Enigma, the unique system that functioned inside the machine. All the buttons were placed on the axis with rotors as the basis. The number of the rotors depended on the model of the machine, with four for navy and three for Wehrmacht Enigma
. Elements that rotated were placed in many configurations. By knowing the first position of all rotors, reflector and plug leads it was possible to decipher the message. German cryptographers used special codes, writing them down in the code books. In Enigma Offizier and Staff Procedures from 1940 we may read that messages were ciphered in two stages – by officers and radio operators. Settings were to be set up on the windows of the Enigma from left to right (which was quite important when it came to deciphering). For allies it was necessary not only to get the copy of the machine but also to know the proper configuration to read the text. There were many more procedures but they should be considered as less important
. 

Circulating elements enabled letters to change the values. At the beginning a cryptographer entered the proper sign. Then it was transmitted by the rotors which triggered a change of its value. The letter changed from one to another depending on the configuration. The next step was reflection – it returned the letter in different way using the same rotors but in reversed direction. What is interesting, it was possible to change the position of reflector. Eventually the signal matched another letter and light the appropriate lamp
. This simplified scheme shows how complicated Enigma seemed to be. Without knowing the previous configuration of all rotors it was hardly possible to get the right message. The mechanical attack on Enigma codes was too time-consuming and exhaustive. The German Army based on the same patterns of configuration that changed from time to time. Later they introduced frequent changes in the schemes avoiding an accidental exposure
. To unify the system of coding Germans decided to prepare the code books that contained the position of rotors, the configuration of rotors and the position of plug leads. Without going into much details, the basic pattern of Enigma cipher machine enabled Germans to use 26x25x26 scheme which gives 16 900 possible combinations
. The functions of Enigma can be described by the mathematical theory of permutation and the code belonged to polyalphabetic ciphering group
. Unfortunately, it is too complicated for non-mathematics but it is also a great example of Enigma’s complexity. From the technical point of view German machine was absolutely modern and advanced device that provided its users with relatively safe system of coding. Enigmas were relatively small and light which enabled soldiers to carry them during the battle. Rebecca Ann Ratcliff is sure that “Germans were so pleased with the ease and flexibility of the portable cipher system that they eventually created additional variations for communication with their allies in war – Japan and Italy”. That was why Enigmas were present in every single theatre of the war and they were counted in thousands
. Unfortunately for those who trusted its reliability there were some people who believed that Enigma code would be broken. 

Organization of the Polish codebreaking bureau


“It is September 1930. From Germany to Poland came young mathematician who graduated at the University of Poznań. Marian Rejewski, not tall, skinny, quite polite, cautious in saying and humble. It is pleasant to come back from unkind exile to old places in Poznań where he got his master’s degree before supplementing his knowledge at one year practice in Göttingen”
. This is how one of the best researchers of Enigma history, Stanisław Stryumph-Wojtkiewicz, described Marian Rejewski’s return to Poland. Young Polish mathematician probably did not even think about a possibility of becoming one of the most important figures of hastily formed group of Polish cryptologists. Their main task was to fight against German plans of creating code that would not be broken. When he entered a huge academic building in Poznań he was greeted by his colleagues – Henryk Zygalski and Jerzy Różycki. All of them had studied at the University of Poznań, all of them were given a special invitation sent by Polish Army after previous training at the university. The meeting with professor Krygowski and major Pawłowicz proceeded in nice atmosphere of trust and interest. Rejewski, Różycki and Zygalski decided to join the project connected with German Enigma. They did not expect that it would change their lives in such a powerful way.


At the same time Gwido Langer moved from Vilnius to Warsaw. Lieutenant colonel was known as a great organizer, talented staff member fascinated with the modern technologies. His superiors from the General Staff of Polish Army quickly noticed his potential and offered him a leadership of newly-formed section of cryptology. Other than that, soon he consolidated the cryptological structures in one Cipher Bureau as the General Staff’s agency for cryptology and cryptography tasks
. He took the place of Franciszek Pokorny and quickly asked major Maksymilian Ciężki and Antoni Palluth for help. The trio built the modern structures of agency that functioned during inter-war period. The last of them decided to buy commercial Enigma that was later used as the basis of all studies and Polish constructions. Something that seemed to be a clear example of utopia became a real project. A modest section was transferred into well-organized agency, in spite of having financial and logistical problems, with a strong charismatic leader with a true passion, knowledge and abilities to manage a group of young motivated people. All of his colleagues began working as quickly as it was possible devoting themselves to cryptological issues. 

From conspiracy to cooperation


Poles quickly decided to modify commercial version of Enigma and adjust it to army use. The true turn came with Gustave Bertrand. French officer was interested in Polish discoveries. He carefully watched as Poles organized themselves and started a new project connected with Enigma. This French Langer’s counterpart – especially in the time of not having spectacular success – counted on cooperation with Polish team
. What is more, he completely ignored his superiors who looked at Poles as a “second-hand ally”. That attitude was either unfair or groundless as Frenchmen did not have any idea how to use the information they obtained. The contact with Poles was the only way to intensify his efforts to crack Enigma code before the outbreak of possible second world conflict. In the early thirties Germany watched a competition between political parties. Surprisingly, one of the main elements of German political scene became NSDAP – the Nazi Party gathered around a charismatic leader, Adolf Hitler. Both France and Poland feared a rise of Nazism as it was the shortest way to revitalise German imperialism. Bertrand had a great opportunity to use all the information delivered by the German cryptographer who was given a pseudonym “Asche”. Schmidt was a priceless source of information. Many of the files he gave to Frenchman were later transferred to Poland. British historian, Hugh Sebag-Montefiore, describes it in accurate witty way: “[Rejewski] worked out a formula which, he hoped, would enable him to discover the wiring inside the wheel which place on the right. However, the formula could not be solved unless Rejewski could somehow get his hands on the settings which the Germans had used”
. He was given the settings in September and October 1932. Firstly, it was necessary to organize a meeting between two most important figures of Polish and French intelligence – Gwido Langer and Gustav Bertrand.  


The first meeting took place in December 1932 when Bertrand came to Warsaw. They met 26 times and they equally shared the status of the host. Delegations from Paris and Warsaw left a huge documentation although a lot of files were lost or destroyed by Poles during September Campaign
. A scheme of meetings can be reconstructed thanks to post-war memories and files that were luckily saved. Unfortunately, there is a huge diversity in memories and that is why we have a lot of versions of the same history. All of the differences are caused by the process of forgetting things but it is also a question of natural tendency to exaggerate own achievements by both sides. It all makes the history complex and the issue of sharing contribution in breaking Enigma code is quite controversial. The first conference between 7 and 11 of December 1932 was just a prelude to strong cooperation. Allies shared the duties according to their unique abilities and capabilities. It was obvious that both nations should concentrate on different aspects of cryptological work that depended on real abilities. They had many years of experience which was necessary in this kind of cooperation. There was not any serious misunderstanding between both sides of the agreement as they were conscious of their skills and knowledge. Poles decided to use their cryptological potential while France should have been responsible for intelligence and intercepting German secret messages
. 


Cooperation was a great opportunity for Polish trio of cryptologists, especially for Marian Rejewski who was the most talented and experienced mathematician in that group. On the 8th of December he got the first part of Bertrand’s documents
. All the files were transferred to Warsaw and Poznań. He started his work very quickly, concentrating on the mathematical aspects of Enigma code. By the New Year’s Eve he was able to decipher quite a few messages – it was the first time when Enigma code was broken
. Although Poles were able to read some of the German messages they did not share their discoveries with the French ally. We can only guess why they decided to keep the secret – they probably did not trust either Bertrand and his team or French lines of communication that might have been penetrated by German intelligence
. At this time Bertrand had already contacted with the British who conducted their own program of codebreaking under Government Codes and Cipher School. They became the third ally although the one that were not so close with two other nations. Franco-Polish cooperation was the strongest one although, as it was already said, it was far from trust. 

Allies without alliance


We can not be sure why Poles did not trust their allies, especially when it comes to the British part of the task. That triggered a strange situation – Poles did not want to share their achievements with other nations and they hid all the results. Other than that, they used allies to gain new elements of Enigma code while keeping in secret a true meaning of what they were doing. That is why there was a lot of friction between all the nations involved in the operation in post-war period. The British were not able to forgive his colleagues and they treated it as a kind of challenge between allied nations. What is more, they could not appreciate Polish success enough to admit that without Rejewski’s discoveries it would not have been possible to completely break Enigma code. The British program of codebreaking will be fully presented in next sections. 


In January 1933 German messages were no longer a mystery for Polish Cipher Bureau. Rejewski decided to use a mathematical tool of solving problems stemming from the cryptological coding. His assumptions were deeply rooted in a belief that every single chunk of signs must have been reversible. That method, along with the reconstruction of original Enigma, led to unbelievable results. After many years Gustav Bertrand, although he never liked Poles, expressed his true emotions and said: “Only Poles should be honoured and awarded for finishing this, from the technical point of view, extraordinary task. It was all about their abilities and knowledge that could not have had any equals. They overcame difficulties that in German opinion could not have been overcome”
. 


Unfortunately, Germans were also able to improve their amazing cryptological work. From the technological point of view any modifications in Enigma’s construction had to be based on the number of rotors, circles or reflectors. In fact, German engineers gradually added more elements to machine making it even more complicated. It also triggered new obstacles in the work of Polish codebreakers. In 1933 the Cipher Bureau decided to cooperate with the radio technical company called “AVA”. “AVA” had already supported Polish Army in similar projects. Thanks to competence and creativity of Polish codebreakers, especially Gwido Langer and Maksymilian Ciężki, they were able to create dozen copies of Enigma
. Unfortunately, there was a serious problem with frequent changes in Enigma settings. It caused difficulties with matching copies with original machines. At this point Poles decided to use revolutionary device based on automatic changes of settings called cyclometer
. Practically it adjusted German settings by analysis proposed by Rejewski. At the beginning he used stereotypical German penchant to order. He knew that every single message was marked by the first three signs that were repeated again. That was the greatest weakness of Enigma while German coders usually used simple, basic codes
. Cyclometer enabled Poles to calculate daily permutations which led to discovering original settings of Enigma. By the 1937 they were able to decipher some of the messages but they were working on the new revolutionary solutions. After important changes in German machines Rejewski worked out new solution constructing device called “Rejewski’s bombe”
. He was a precursor of Turing’s discoveries. The idea of bombe will be further explained. At this point it is enough to say that without Rejewski’s discoveries Enigma could not have been broken. They were crucial for the cryptological battle and at this time only Poles could think about breaking the code. Both the British and Frenchmen did not acquire specific knowledge about Enigma construction. The lack of witty inventions was caused by lack of scientific program based on cryptological analysis. The United Kingdom, in spite of having a lot of money to spend on new research, did not have the proper plan and the proper place for codebreakers. Poles could not afford spending so much money although cryptologists were awarded with money prizes. It was a main reason of jealousy in the Polish Army. Nobody knew how important codebreakers were, nobody realized what they really did. The effects of rewards were clearly visible but the picture was distorted. Langer was able to build a house, Rejewski bought a flat at Warsaw Żoliborz. One of the greatest Polish researchers of Enigma history Marek Grajek suggests that the improvement of codebreakers’ financial situation was a main reason why they were isolated outside the company of other officers
. The British ally was able to handle with any of the financial issues. At this point the history of Enigma turns one of the most important pages.  

Government Codes and Cipher School


World War I set the stage for the cryptological work. It was a kind of introduction to more serious researches conducted by British scientists although until 1918 nobody expected that human’s abilities would quickly develop. After World War I British cabinet decided to organize a new section that would deal with the cryptanalysis. Although British success was rather moderate there was still a chance to run a new program. British authorities saw a potential in cryptology and quickly realized that it would be a great advantage to read German messages. In 1919 Hugh Sinclair was appointed as a chief of new Government Codes and Cipher School. Alastair Denniston took a position of operational head. These two experienced officers were the main creators of Bletchley Park legend. They quickly organized a team that consisted of 25 people. At this time codebreaking section was just a timid attempt to provide Great Britain with necessary cryptological team. According to the official GC&CS webpage “its job was Construction, Destruction and Instruction: providing advice on the security of British governmental codes and ciphers; the study of the methods of encryption used by foreign powers; and the training of British officials in the use of secure communications”
.


In 1922 GC&CS was transferred to Secret Intelligence Service. The following years can be described as a time of quick development and expansion. It fastened rapidly in thirties when British SIS was involved in many less spectacular actions during Spanish Civil War or Italian invasion on Abyssinia. The British were interested in all these events as it invaded their sphere of influence in the Mediterranean Sea area. These two conflicts were also a clearly visible signs of incoming war. Fascist movement grew in strength and it was just a matter of time when it would strike democratic countries. 


The organization of GC&CS was not as complicated as it may seem from the contemporary perspective. GC&CS was treated as a kind of bureau inside the British administration. To prove it, the official terms of employment can be quoted – working hours fixed between 10 A.M. and 5.30 P.M., the Office was normally closed on Sundays and Public Holidays (cryptological work should not be interrupted by any holidays!). Next sections dealt with the problem of absences and days off. At the end of the last paragraph the authors of these terms claimed: “Any member of the G.C. & C.S. on leave will immediately return to work by the quickest route”
. According to that guidelines it can be easily said that in the twenties or even in the thirties GC&CS was not organized enough to face Germans in cryptological battle. GC&CS was just looking for its own way of development starting from scratch which can be identified with being more administrative section than serious cryptological organization. What is striking about the history of GC&CS is that it is still a mystery for many writers. Why is that so important to keep its works in secret? GC&CS is still working at secret intelligence issues and for many years it has been well-organized section that dealt with many international problems. In the time of Cold War it developed own agencies that worked at Russian military and political codes. Section was involved in many less important stories including “small wars and guerrilla conflicts in locations such as Korea, Malaya, Borneo, Aden and the Falklands”
. The significance of its achievements is buried in the boxes with tons of documents marked with clearly visible signs – Top Secret. Although a huge part of British archives was opened in seventies many of documents are unavailable and many of them could have been destroyed. Historians wonder if the legacy of GC&CS could be openly presented. From one perspective some documents and materials are out of date which can be related to Enigma history. Now it is not longer a mystery as all researchers can get an access to the documents that were marked as top secret. One may plausibly argue that it is not necessary or even dangerous to reveal all secret intelligence’s secrets as it would be harmful from political and operational point of view. That perspective leave us with an impression of unsaid stories which create the atmosphere of mystery. 

British codebreakers in Bletchley Park


In the early eighties of the nineteenth century Sir Herbert Leon bought a huge area of Bletchley Park from Samuel Lipscomb Seckham. He quickly expanded the existing farmhouse into large Victorian mansion. The place can be described as a dark and gloomy set of buildings that occupied almost 22 ha forty-five miles north of London. Sir Leon died in 1926. His wife died eleven years after him. The heir to the mansion did not want to live there so he put the estate on auction. What was striking there was also a plan of destruction of the mansion and other buildings to cover the property in different way. In 1938 it drew the attention of one prominent figure connected to the government. At the beginning it was mystery as the person wanted to keep his identity in secret. The press quickly got interested in that case and figured out that Bletchley Park was covered with telephone lines used as a new communicating system
. It was enough to make it a local revelation. 

The mysterious man was Admiral Hugh Sinclair who at the time worked as a head of MI-6 and a major officer of Naval Intelligence. He was called “C” which was an acronym of his function – Chief of Secret Intelligence Service. This nickname was also used during World War II in official and private letters written by British authorities. He bought 58 acres of land which equals almost 23.5 ha
. Admiral Sinclair searched for the best place to locate new headquarters of his organization that dealt with the problems of intelligence. Not waiting for the official acceptance of his plans he invested his own money and became an owner of Bletchley Park in May 1938. Sinclair claimed that the strategic location of Bletchley Park (between Oxford and Cambridge – most important English academic centres and near London) would be useful during the hypothetical conflict. The area was also remote not enough to be threatened by German air raids
 what should be considered as one the main factors of Bletchley Park’s success during World War II period, including Battle of Britain. There were also good and comfortable ways of travelling from the capital city which was also quite important as many cryptologists normally lived in London
. Admiral presented himself as Captain Ridley and started cryptological work in the guise of a shooting party
. The centre was given codename “Station X” which was later in common use. The “X” letter was not added as a symbol of mystery or the atmosphere of secret. Michael Smith explains it in simple way – MI-6 used Roman alphabet to mark its sections. Bletchley Park was just the tenth centre of secret intelligence
.  


First of all Hugh Sinclair needed people. To create the first team he organized a process of selection by inviting promising scientists to Bletchley Park where they were interviewed and assessed. After that they were hired or not by Secret Intelligence Service. More information about the organization and structures of Bletchley Park will be presented in the next chapter. Now it is necessary to say few things about the architecture and land use. Although Sinclair spent his private money and from the legal perspective he was an owner of the property the estate was transferred in the proper manner adapted for cryptologists who came to live there. At the end of the war Bletchley Park employed almost 10 000 people who dealt with the problems connected to radiolocation, interception and codebreaking. They worked on three-shift model and that was why the estate needed to be rebuild and adjusted for so many people
. The mansion was the only building that did not radically change its original architecture although most of the rooms were used for working purposes. Kathryn Morrison evaluates that “new partitions were built (for example, over the dining room) and existing walls were removed (for example, over the ballroom). Most of these alterations were minor and reversible”
. As it can be seen nothing serious happened to the mansion although it hosted a senior staff members including most prominent British officers from Administrative Section, Home Guard or Local Defence Office. As the mansion was not useful for so many employees it was necessary to build a new housing system. In fact, it is hard to call it houses as the buildings should be described as huts. This term became an official name for cryptologists’ accommodation which was later used to build a legend of Gordon Welchman’s Hut 6 where Luftwaffe and Wehrmacht codes were being broken. At one moment the administration of Bletchley Park decided to build a wall made of bricks but it was quickly dismantled as it was completely useless. The original idea was to protect Bletchley Park from German air raids. What is fascinating about the area is that it was never a target of any German attack. That should be considered as a success of British counterintelligence which never let Germans get any serious information about British cryptological program or Bletchley Park as a centre of cryptology. After the war Bletchley Park was still used as a cryptological centre. Now it is mainly a composition of reminder buildings. Unfortunately, their condition is not good and they should be taken professional care. What is more, many of them were completely destroyed by British officials. Dismantling was a serious process which caused destruction of many different innovations. A large area is now controlled by Bletchley Park Trust which planned to organize a museum of cryptology or to expose priceless collections connected with codebreakers
. They also developed huge archives that can easily be reached by historians
.

The first battle of Enigma


In January 1939 Polish team visited France to consult the results of research. Polish cryptologists did not show off with their discoveries and again they decided to keep it in secret. The meeting in Paris was highly disappointing for all nations involved in the operation. The United Kingdom was represented by the strong team with Sir Alastair Denniston as the first head of Government Code and Cipher School. At this time British figures did not trust and respect Poles. Warsaw team was even thought to be useless. Denniston underestimated Polish achievements and he was rather sceptical when he was invited to Warsaw by his Polish colleagues. Langer and Ciężki decided to organize cryptological conference sending invitations to Paris and London. Denniston, although still unconvinced, came to Polish capital city with Gustav Bertrand. They both travelled accompanied by strong teams comprised of local scientists and did not expect that things they would see behind the closed doors would completely change their point of view.


At the beginning Alfred Dillwyn Knox, who was a member of Denniston’s team, looked at Poles with a little contempt. He disrespected his allies and treated this voyage as a bad joke. According to Gustav Bertrand both delegations came to Warsaw on the 24th of July 1939, almost one month before the German invasion on Poland. Frenchmen travelled by Nord Express train, British delegation decided to use private plane. The next day they were taken to BS-4 centre in the area of Lasy Kabackie, near Warsaw
. Polish team presented the results of 8-year work and experience. They showed copies of Enigma machines and introduced them to French and British guests. Allies were shocked. They showed signs of respect and at the same time disappointment with lack of trust and loyalty. It was just before the war started when Poles decided to share their achievements with united nations. Each delegation was given a photocopy of full documentation and one replica of Enigma. Machines were immediately sent to Paris and London where local scientists quickly researched their construction and settings. Stewart Menzies, a chief commander of British intelligence, ordered his people to start new program based on Polish achievements. He also got to Poland in disguise of professor Sandwich, Oxford mathematician. It is necessary to quote Marian Rejewski’s report written in 1940: “During the meeting we showed absolutely everything we knew and discovered. Two Enigmas with five rotors were given to Gustav Bertrand who promised to share with the British. In fact, he gave them one copy. We did not learn anything from our guests. Neither Frenchmen nor the British overcame the first difficulties, they did not have connections, they did not have any methods”
. Although western allies were working at Enigma they could not achieve any serious success. The infirmity of British codebreakers can be described by the Dilly Knox’ reaction at the information given by Poles. British cryptologists was not able to find the proper order of German keyboard. Than he came to Warsaw.


Dillwyn Knox who worked at connections at the same time was furious. The first reason was quite obvious – Poles did not share their results with other nations and they kept everything in secret. The second reason was a simple answer given by Rejewski. Germans were using classical alphabetical order of signs which completely surprised Knox. It was so simple that he had not even thought about this solution. He showed his anxiety in the car when they were coming back from the meeting with Denniston. Knox was so angry that he even forgot about the Polish guide who was present in the vehicle and understood every single English word
. Poles were deceiving him for such a long time that his fury can be justified. It does not change the fact that Knox did not know what to do. All of his efforts were unsuccessful and now he had to face up to the fact that Poles won the first race to the heart of Enigma. It tasted worse along with the lack of respect for them. After the conference Knox completely changed his mind. In August 1939 he even sent a letter to Polish cryptological team written in their mother tongue: “Serdecznie dziękuję za cierpliwość i współpracę”
. He thanked for patience and cooperation and added a unique gift – a woollen scarf. 


The pre-war period obviously was the time of Polish success. Although Western nations disposed money in huge numbers, they were not able to decipher Enigma. What is more, they could not even get close to breaking the code used by Germans. In the last few weeks before the war outbreak all allied nations started a new stage of cooperation. This time British officers wanted to prove that they were able to challenge Poles. It was just a beginning of a scientific race between Poland and Great Britain. Unfortunately for Rejewski and his colleagues, this competition ended even before it started. On the 1st of September German Army crossed the Polish borders giving a sign to start World War II, the biggest conflict in the human history. 

Chapter II

The bitter-sweet symphony

The secret of Enigma must be kept - from Poland to France


When the first bombing attacks reached Poland Polish cryptologists expected that their previous work would be crucial during incoming conflict. Although they were able to value their abilities and success the main goal after the outbreak of World War II should be different. Marek Grajek reasonably assesses that situation – the main goal for Langer and his team was not connected with helping the army but with hiding and protecting the secret of Polish Cipher Bureau
. Cryptologists could have expected that German invasion on Poland was just the beginning of the end. There was no chance for victory as British and French help was reduced to minimum. During the very first days of September 1939 cryptological centre in Las Kabacki was liquidated. All the documents were either destroyed or taken with senior officers. There was a possibility of German actions against Polish scientists and that was reasonable to think that the secret of Enigma would be found by aggressors. Between 5th and 6th of September the centre was evacuated. Cryptologists moved towards Polish borderline. They wanted to reach neutral Romania from which it was possible to travel to allied France. Gustav Bertrand was impatiently waiting for his brothers in arms. Frenchman wanted to keep the operation in secret but he also expected to use the potential of Polish codebreakers in the future
. In some of memoirs he is described as a selfish man who only took care about own military career. Leszek Gondek pointed out that Bertrand claimed that he wanted to save Poles because of friendship and British Secret Intelligence seriously interested in recruiting codebreakers from Warsaw
. Nevertheless in these horrific days there was no time for thinking about the brighter future. The only thing that mattered was a safety of Polish cryptologists including Langer, Ciężki, Rejewski, Zygalski, Różycki and many more less famous codebreakers who escaped from occupied Poland. 


When they began they journey the group consisted of dozens of people. It was quite dangerous to manage such a huge team and that was way the Polish group had to split up in Romania. When Rejewski and his colleagues got to Bucharest they visited Polish attaché colonel Zakrzewski and asked for help and permission for contacting with allies
. Rejewski mentioned that his team was given tickets to France. They travelled by train and reached their destination on the 25th of September. French embassy was quickly engaged in the operation which should be considered as a result of Bertrand’s instructions
. Although Poles went to British embassy they did not have enough time to wait for British actions. Thanks to French financial and political support (Poles were given new IDs) it was possible to transfer people, documents and knowledge to Paris. By the end of September the major part of Polish team was present in France. 

As it was mentioned before the group of codebreakers split up in Romania. Some of the officers, including Langer and Ciężki, were internees in Romanian refugee camps. At this time they were only few steps from exposure by Romanian special forces Siguranca. Bertrand realized how dangerous the situation was and used his political power to set Poles free. At the beginning he did not know were Poles had been taken. It took a few weeks to find and bring them to France. The nervous atmosphere around the situation was justified – Polish officers knew almost everything about cryptological programs in France and Great Britain. That was why France was so deeply involved in secret mediations with Romanian powers in September and October 1939. 

Polish-British cooperation


In October 1939 the Polish team was almost gathered together in one place. After short stay in French capital city Poles were transferred to Château de Vignolles in Gretz, over 40 kilometres from Paris. A new centre of Polish cryptology was created there. It was given a codename “Bruno”
. It was October 1939 when Polish codebreakers started new stage of their research. This time they were controlled by the French supervisors who meticulously assessed Poles. The centre comprised of 70 people – 48 of them were French, 15 Poles and 7 Spaniards. What is striking, new Polish Government in Exile under general Władysław Sikorski was not interested in supporting newcomers. It can also be surprising that Langer quickly became one of the misfits. New political elites claimed that he had supported Sanation regime. New political elites quickly accused Sanation and previous government of September defeat
. The second reason he did not fit the emigration scheme was more personal. Many officers thought themselves to have been victims of authoritarian rules in pre-war period. The Prime Minister Sikorski was pushed away and he practically had not occupied any serious position during September Campaign. What is more, in fact nobody realized how important codebreakers’ tasks were as they kept it in secret. Langer was accused of financial embezzlement as his material status had been clearly visible in contrary to spectacular scientific results. At least he also overused alcohol which caused the last and the most serious accusation that he was addicted
. The discrepancy in Polish elites were used by Bertrand who took care of cryptologists from Poland and organized a new team which started to work in October 1939. It was given an autonomy within French structures of “Bruno” centre and named “l’Equipe Z”. Langer commanded that section and he also was given a deputy position in whole centre.


Bertrand, still afraid of the possibility of losing Polish team, tried to make Poles comfortable. He chose a good way to start a near cooperation with Bletchley Park. The centre of British codebreakers were given a codename “Y” what was the abbreviation of the word “Ypsylon”. Langer and Ciężki flew to London in December 1939 to discuss organizational aspects of cooperation. At this time British centre was better organized and prepared for modern cryptological work. According to Marian Rejewski, it quickly developed from as small group of researchers to the large well-prepared team of trained and experienced people
. Poles and the British figured out that the code used by German Luftwaffe was based on the rule of reciprocity. They exchanged the experience and remarks and after that divided the tasks. It was obvious that Poles would be given smaller part of things to do. The progress in British codebreaking program was clearly visible. Rejewski claimed that at the beginning of the war Bletchley Park disposed 60 cryptologists. After that they quickly multiplied the number of scientists: “It should not be surprising that we started reconstructing daily keys and sending them to each other. From 100 daily keys 83 came from the British, 17 from us, Poles”
. Poles were given 60 perforated sheets which should not be considered as a problem for the British who disposed large budget. Special consignment was signed by Knox who wanted to express his gratefulness for Polish colleagues. It is worth mentioning that Alastair Denniston sent a letter to Stewart Menzies (dated on the 9th of January 1940) in which he favourably described Polish codebreakers: “Dear Menzies. Here are the names of the three young Poles, Jerzy Różycki, Marian Rejewoli (sic), Henryk Zygalski. If we are faced with a change on the outbreak of War (and we begin to suspect it), the experience of these man may shorten our task by months. We possess certain mechanical devices which cannot be transferred to France. These young men possess ten years’ experience and a short visit from them might prove of very great value”
. He did not only appreciate Poles but also prepared the ground for their visit. The next day the chief commander of British Intelligence sent a letter of invitation for Polish trio to Gustav Bertrand. The British expected Poles in Bletchley Park and they wanted to exchange experience and ideas with them. Eventually Poles met with British delegation. After that the British delegated Alan Turing, the oncoming star of Bletchley Park, to deliver perforated sheets to “Bruno” centre. It was the only time when genius mathematicians met
.  


After German invasion on Norway it was clear that Hitler was going to attack France. And he did. The first shots of new campaign on the 10th of May 1940 threatened Polish team and its French supervisor. Bertrand decided that Poles would be transferred to continue their work after the fall of France. Thank to Polish codebreakers French Main Staff was able to decipher some of the German messages but did not change the overall situation on the front. The capitulation was coming quicker and quicker. On the 14th of June “Bruno” centre was closed. Poles were evacuated to French Algiers. All the documents were either burnt or destroyed in different way
. There was no visible sign of Polish codebreakers in occupied continental part of France.  

Harsh friendship, dramatic end


It did not take long when Polish codebreakers came back to Europe and organized new centre in Vichy Republic – the area of France not occupied by German soldiers. Decision was made by Gustav Bertrand who treated it too ambitiously. He wanted to show off, demonstrate his abilities and continue work against rationality. From the modern perspective it is easy to say that he made a terrible mistake. Firstly, Langer wanted to transfer his people outside Vichy as he was the only one who noticed how dangerous it was. Occupied France, full of German soldiers and collaborators was the last place for keeping that crucial cryptological secret. There was a huge chance of detection or betrayal. Polish officer contacted general Juliusz Kleeberg who worked as a chief commander of Polish soldiers in southern part of France. Warnings seemed to be nothing. Kleeberg did not react in proper way as he had clear orders from London. And London wanted Polish cryptologists to stay in France under Bertrand’s command
. The mutual animosity dominated Franco-Polish cooperation. 


Poles were given place in Château des Fouzes, near small town Uzès. The new cryptological centre received codename “Cadix”. Rejewski defined that period as a time of retreat. Germans radically improved their codemaking methods which completely disabled Polish scientists’ abilities. The genius mathematician said: “The more experienced German engineers were, the more mechanical help for codebreaking we needed. Codebreaking was more expensive and more complicated”
. It was impossible for Poles to invent new codebreaking machines. There was no chance for them to find the solution in unfavourable conditions. Although the Vichy part of France was not occupied by German soldiers, still the risk was too high as Germans controlled Western Europe. At this time English cryptologists from Bletchley Park started their own program preserving the electro-mechanical character of Polish devices and their name – bombes. Rejewski recalls that at the end of 1943 the bombe machine became the first authentic electronic computer in the world
.  


Although Polish codebreakers did not play an important role during World War II, it is necessary to finish their story. On the 8th of November 1942 allied forces landed in North Africa. Germans decided to occupy Vichy part of France fearing that allied invasion might be a beginning of opening the second front in Western Europe. Bertrand wanted to move Poles to the safe place. First, they reached Cote d’Azur and after that directed toward Spanish border. Not all of them were lucky – Langer and Ciężki were caught by French gendarmes who made them turn back in northern direction. After that, a treacherous guide gave them to Germans. Luckily, they did not realize that Poles were the main parts of Enigma operation
. Palluth and some of less significant employees of Cipher Bureau were also captured and sent to German camps. Germans imprisoned Langer and Ciężki in Stalag 122 in Compiegne. In 1943 they were transferred to Eisenberg castle. It was March 1944 when Germans unexpectedly got interested in two Polish officers. Fortunately, Langer and Ciężki had had plenty of time to agree common testimony. They openly admitted that they had tried to break Enigma but testified that they had not succeeded. After that Germans left Poles alone and never called them again. The situation was serious and should be connected with Bertrand imprisonment. He was found by German officers in 1944 and probably testified that he co-worked with Polish officers. German intelligence minimized that issue and released him. The British quickly organized his evacuation and Bertrand was taken to London
. More or less at the same time Antoni Palluth died in German Lager
. Langer and Ciężki survived till the end of the war and they were set free by American soldiers. 


Coming back to Spanish borderline where Langer, Ciężki, Rejewski and Zygalski split up (on the 9th of January 1942 Różycki died in shipwreck on the Mediterranean Sea, as a member of the crew of “Lamoricière”). Two Polish mathematicians reached Spain and on the 3rd of August 1943 were taken to Great Britain. During their rocky road to London they were burgled by dishonest guide and imprisoned by Spaniards. When they finally came to Britain nobody welcomed them as true war heroes. The British added Poles to special section of cryptology and delegated them to less serious tasks. Poles did not work at Enigma any more dealing with other codes. In fact they were not given access to British program and till the end of war served in Polish Armed Forces in the West
. 

Bletchley Park – organization and structures


As it was already said, Bletchley Park was a centre of British cryptology. Firstly, it hosted Government Codes and Cipher School, secondly, it grouped the most talented British scientists. These brainy people created one of the most important teams during World War II. On the 15th of August 1939 GC&CS moved to Bletchley Park and took all the buildings located around the mansion. As it was already said, some sections were located in the mansion. The largest building was also appointed as a kitchen, dining room with MI-6 on the top floor. Huts were quickly built to host all the codebreakers that came to Bletchley Park. In January 1945 there were around 9000  people who dealt with the problems of cryptanalysis
. 


According to Tony Sale’s reconstruction of Bletchley Park huts there were eighteen of them with Hut 2 as a recreation centre, Hut 3 (translation of Enigma under Cmdr. Saunders), Hut 6 (cryptanalysis of Wehrmacht and Luftwaffe Enigma), Hut 8 (cryptanalysis of Naval Enigma)
. Bletchley Park was divided into sections which simply corresponded with the huts. Cryptologists worked in small groups concentrated on the one specific issue. This specialization was quite useful as they were not distracted by other topics. All of them had specific habits or fancies. Knox needed warm bath to think properly. In comparison to him Alan Turing seemed to be uncommunicative and he really liked working in isolation. He spent most of his time in Bletchley Park and rarely travelled to London. Turing may be set as a good example of such peculiar behaviour
. 

One person was especially engaged in the process of controlling and supervision of Bletchley Park work. The role of the British Prime Minister is worth mentioning. Codebreakers became a group strongly correlated to administrative, political and military issues. Winston Churchill was the person who unified all these elements. The Prime Minister “took an active and personal interest in cryptologic intelligence throughout the war. His patronage of GC&CS, and Bletchley of Park in particular, made certain that finances and personnel poured into cryptanalysis”
. Churchill was so fascinated about their work that he got thousands boxes of documents deciphered in Bletchley Park. He even described codebreakers as “the geese who laid the golden eggs but never cackled”
. That description, although some kind metaphorical, is one of the greatest views at codebreakers work. In fact, they achievements were huge but they always stayed silent in the shadow of many famous commanders and politics. In 1941 four main researchers, including Alan Turing, wrote a letter to the Prime Minister in which they argued “that it was essential to give the highest priority to the recruitment of codebreakers and the provision of necessary equipment”
. Churchill reacted in proper way ordering to support all the issues the letter covered. In 1942 Bletchley Park recruited many people who were able to speak German or Spanish fluently. It was strongly correlated with the fact that cryptologists worked at deciphering German and Spanish codes. William Millward recalls his memories from the recruitment. Although he was scared the conversation went in nice and cosy atmosphere of encouragement
. He soon joined Hut 3 where he translated many messages mainly coming from Hut 6. This strong correlation was one of the most important parts of their job – they had to wait for deciphering and then translate it which made them formally dependent from other Huts
.  It was in 1940 when his personal assistant Desmond Morton sent a letter to Stewart Menzies in which he wrote: “[…] I have been personally directed by the Prime Minister to inform that he wishes you to send him daily all ENIGMA messages. These are to be sent in a locked box with a clear notice stuck on it: ‘THIS BOX IS ONLY TO BE OPENED BY THE PRIME MINISTER IN PERSON’ […]”
. 

The process of selecting people for codebreaking work was not easy. Alistair Denniston was a person responsible for that job. The recruitment was based on the special scientific achievements. Denniston and his co-workers were interested in people who had already proved their value as the top ranking researchers. In fact, they used the support of British academic centres including “a large number of top ranking university people, particularly students of linguistics, mathematicians, historians, physical scientists and other who have done original research”. What is more, Bletchley Park was strongly connected with the world of business, including an executive of textile firm who financially supported codebreaking researches
. Their contribution to Enigma operation cannot be valued. Bletchley Park made a good use of civilians who worked at deciphering and selecting information. At this time there were thousands of people engaged in the operation. Some of them were specially taught to use their abilities. Some of them just wanted to participate in this kind of secret work not using the power of brain but carrying out simple mechanical activities. All the people who worked for Bletchley Park had to swear an oath. They also signed Official Secrets Act
. The security had the highest priority and all the officers were concerned with safety. Any single report or sign of British cryptological activity could have been a serious warning for Germans. That was why staff must have been properly trained to keep all the information in secret. They were not allowed to share their knowledge with anybody and even scientists were unwilling to cooperate with other people. In that case it might have been a question of unwillingness to share splendour of spectacular discoveries. 

There was also a different way of searching for the people who were talented enough to work in Bletchley Park. As it was said before, cryptologist cannot be organized without secrets and mysteries. That is why the process of recruiting to Bletchley Park could not be officially announced. At this time a popular newspaper “London Daily Telegraph” was famous for its complicated puzzles and riddles. In 1941 they published huge puzzles that consisted of five thousand elements. Many people claimed that they had solved all the previous “Telegraph” puzzles. The authors invited 25 gifted people who competed in the special contest to find the solution in the shortest possible way. The winner’s time was less than eight minutes. After that some of the participants were sent letters of invitation to Bletchley Park. The information claimed that it was a matter of utmost importance connected to governmental issues. Most of them responded immediately, many of them just out of curiosity. During a meeting with British officers they were given new tasks that proved their potential as a possible codebreakers. It was quite similar to Polish idea of forming group based on mathematicians. This time allies wanted to use puzzles geniuses. After meticulous and exhausting practice some of them were given chance to work for Government Codes and Cipher School becoming a part of huge team of brainy people who quickly became a British Wunderwaffe
. 

Alan Turing – the short history of the genius


It is not possible to speak about Alan Turing’s achievements without mentioning his biography. The biographical sketch is also not enough to present his amazing work or revolutionary studies on computer science. His influential works are said to have been a turn in the history of computer science. 


Alan Turing was born in London on the 23rd of June 1912. His father Julius Mathison Turing was British member of Indian Civil Service and that was why the family travelled a lot in early days of Alan’s life. After the first period of education in public schools in 1928 he entered Sherborne School. He quickly became interested in mathematics and it should not be surprising that he befriended with another outstanding student Christopher Morcom. At this time Turing established himself as an anxious young man who did not have any respect for the methods used by the teachers. As one of his biographers writes: “Turing was more interested in pursuing his own thoughts than in applying himself to the dreary school tasks that were designed for average students”
. Although he won almost every single mathematical prize he was not highly appreciated by the teachers. What is more, in 1930 Morcom died and Turing suffered from the breakdown. He is supposed to have discovered his homosexual orientation at this point which may suggest that he had an affair with Morcom. The sexual orientation was one of the main factors that influenced Turing’s life. He did not fit the scheme of British mathematical genius and after World War II he was sentenced by British court. In early fifties homosexuality was still forbidden by the law. 


In 1931 he entered the King’s College at the Cambridge University and quickly became one of the most talented students. His revolutionary ideas made him one of the most outstanding Cambridge figures. That status was proved in 1936 when Turing published his famous article “On Computable Numbers, with an Application to the Entscheidungsproblem” in which he formulated new thesis on the theory of computation. In a few words it can be described as a theoretical approach to electromechanical devices that could deal with the problem of computation basing on the algorithms formulated by humans. It was the source of his research on the theory of automatic devices which gave way to the project called “Turing’s machine” and later “Turing’s bombe” constructed at the basis of Rejewski’s bomba. He also presented the first schematic concept of computer. In the second half of thirties Turing was known as talented mathematician and gifted theorist. He went to United States to learn at Princeton where he obtained his PhD. It was also the first time when Turing studied cryptography. His logical algorithmic way of reasoning was a huge advantage becoming the basement for his later discoveries. 


In 1938 Turing was hired by the Government Codes and Cipher School as a part-time worker. In fact, he was helping Dilly Know to break Enigma code. In spite of cooperation of two geniuses they were not successful. The true turn in cryptanalysis of Enigma came with Poles and their discoveries. As it was mentioned before, Turing met with Polish codebreakers while they were working in France. It was the only time when Rejewski and Turing could have had a brief discussion on the Enigma. At this time Turing had already started constructing the bombe which completely changed the course of war.

Bombs on London, bombe on Enigma


The first period of Bletchley Park working at Enigma code should be dated on 1937 when Dilly Knox tried to read German messages. He did and on the 24th of April 1937 Knox deciphered the first Spanish and Italian messages as allies of Germany had been provided with machines based on Enigma pattern
. The pre-war period was dominated by Polish cryptologists and there was no place for British victories. After the conference in July 1939 the parity was slightly changed with the emphasis placed on Bletchley Park. After all, Dilly Knox got the answer – Germans used classical alphabetical order. The anecdote might be seen as a funny joke summarizing British pre-war indolence but it should not. Knox was really close to getting the opportunity to break some of German codes, excluding Enigma as he did not have enough experience and abilities at this time. From October 1939 Poles and the British worked together sharing their discoveries and exchanging perforated sheets. Rejewski was right about British capabilities – his colleagues from Bletchley Park were responsible for 80% of deciphered or processed messages
. In May 1940 Germans changed the indicator system and made all the perforated sheets useless
. The British needed to develop new solutions, especially when the contact with Poles was lost.


The British decided to creatively expand the original idea of Polish bomba. The electromechanical device invented by Marian Rejewski was given its name because of the lack of any better idea. The British did not bother to be creative in terminology so they used slightly modified name – bombe. Rejewski noticed that German coders used the same three-characters strings at the beginning of the message. Codebreakers had to focus on the same repeating characters called “samiczki” (later they were given name – “cribs”). Rejewski conjoined six bombs to use every possible settings of German Enigmas. When Germans added new elements to machines choosing 3 from 5 rotors the number of combinations quickly increased and Poles could not afford constructing bomba comprised of 60 single machines
. 


To decipher Enigma message codebreakers needed four factors – rotors, Ringstellung, plugboard connections, indicator-setting. Turing decided to conjoin over thirty modified Enigmas that could work simultaneously together. They were equipped with special plugs to connect them
. The machine needed special connections which was related to electro-mechanical abilities. Turing was not able to face this problem so he was helped by experienced constructors. British Tabulating Machine Company at Letchworth took up the constructing part of the task. At this time it was managed by Harold Keen. Graham Ellsbury describes the bombes as huge, heavy machines: “The bombe weighed about one ton, was housed in a bronze-coloured metal cabinet about 7 feet wide, 6 feet 6 inches tall and 2 feet deep and was mounted on castors. Protruding from the front of the cabinet there were 108 shafts (more in some models, fewer in the two prototypes) arranged in three 12 x 3 arrays on which drums were mounted”
. The theoretical background of the bombe idea needs specific mathematic knowledge, that is why it will be skipped. At this point it is necessary to know that the electro-mechanical system reconstructed original settings of Enigma. In fact, the first step was to limit these possible settings to manageable number and find the proper one. The original idea of bomba was preserved in Turing’s machine. This time he reduced the number of possible settings by limiting some character strings. Bombe “searched all the settings and disregarded those that were incorrect. For example, if the assumed letter was G and the corresponding cipher letter was L, Turing's test register ignored any results that did not allow the electrical current to pass from G to L. By disproving thousands of rotor settings, those left were possible correct settings”
. That process was called “Banburismus”. On the 14th of March 1940 the first device started working. It was called “Victory”. In five months it was modified by Gordon Welchman, another brilliant mind. He used “the diagonal board consisted of 26 cables each containing 26 wires leading into and out of it, with a total of 325 connections between them”
 based on the idea of reciprocity. If A was connected to B than B must have been connected to A. Welchman suggested the idea of connecting in summer 1940. On the 8th of August 1940 the second version of the machine called “Agnus” was prepared and ready for use
. Then, the number of bombes quickly increased and by the 1945 the British had 152 machines for three-rotors Enigma code
. 


The Welchman’s contribution should be given closer look. He joined Bletchley Park in 1939 and quickly organized Hut 6. The section was responsible for breaking Wehmacht and Luftwaffe codes. Welchman recruited his former students, including Stuart Milner-Barry, Hugh Alexander and John Herivel
. They worked for Hut 6 and should be mentioned along Welchman. Unfortunately for those who expected that Turing-Welchman’s machines would break every German code, Kriegsmarine were using modified version of traditional army Enigma. Once again British cryptologists faced the problem of additional elements of German machines. This time the problem seemed to be unsolvable as the Naval Enigma was added the fourth rotor which quickly denied current Turing’s successes. In January and February 1942 German Kriegsmarine changed all Enigmas to modified versions. They also started using new code that was given operational name “Shark” by the British
. 


The life in Bletchley Park did not differ much from the life outside the property. Secret intelligence officer Robert Button recollects his memories: “All ranks commingled for picnic lunches on the front lawn of the mansion. There were no prescribed uniforms – everyone wore what they looked good in”
. What is more, the life was enhanced by the presence of beautiful young ladies who worked at Bletchley Park. The women’s contribution to the victory should be highly appreciated. WREN is an acronym of Woman’s Royal Naval Service commanded by Dame Vera Laughton Mathews. During World War II popular Wrens worked for British Secret Intelligence and received special tasks from Bletchley Park. They operated on bombes trying to match the settings and read the elements of the original message. Sheila M. Carman describes this monotonous work: “[…] one fitted large metal drums on to sprockets on the front of the machines, about 30 in all, and went round the back to push in plugs, rather like an old-fashioned telephone switchboard. Then the machines were switched on an the drums revolved and went through every permutation on those particular settings. When the machine came to a halt, you read off the numbers from the side of the bombe and they were relayed to Bletchley Park”
. This detailed description is also a precious presentation of how bombes worked. The electromechanical system was just a basis of the bombe. It still needed humans to operate and find proper settings.  


The process of deciphering would not have been possible without the interception of German messages. In 1940 British Secret Intelligence created a section called Special Liaison Units (SLU). Special liaison officers were attached to every military headquarters. The main task of SLU was to transmit messages from intelligence officers and liaison stations to Bletchley Park. The stations operated on every continent working at intercepting German, Italian and Japanese messages. SLU cooperated with liaison stations from which Chatham, Cheadle, Chicksand, Flowerdown and Scarborough should be mentioned
. The majority of SLU workers were members of RAF and they were obliged to wear the uniforms of air forces. All agencies were equipped with radio station and coding machine. After intercepting the message it was transferred to most important headquarters in Great Britain and simultaneously sent to field commanders coded with British “Typex” machines
. The messages were also sent in different direction. From MI-6 they got to SLU transmitted by the station in Windy Hall. Secret intelligence decided to build a web of liaison stations in Great Britain. Workers of “Ypsylon” were prepared to notice and record German messages transmitted on the proper frequency. Usually they needed to use Morse Code
. 


The second element that became a part of intercepting process was Royal Navy activity. The naval operations against German Kriegsmarine should not only be seen as the battles or convoy escorting. The British successfully intercepted some of the German U-Boots in which they found original Enigmas. There is no point in describing operations against U-Bootwaffe but it might be useful to mention some of them. The most famous operation against U-559 ended with the sinking of the boat and retrieving the code books by English mariners. The clash took place on the 30th of October 1942 and it provided the British with the priceless information about German Naval Enigma. The commander of the boat Hans Heidtmann did not realize that code books were taken and he reported that nothing had happened to Enigma. In December 1942 Allies started using German weather reports which enabled them to reconstruct original settings
. 

From Enigma to Ultra


In June 1941 the British decided to use new designation for the operation of breaking Enigma code. They used “Ultra” term which quickly became a name for the operation and a name for the special devices used in cryptanalysis. Eventually Allies used Ultra as a description of all codebreaking activities. That is why Ultra is always described as a tool of winning the war. The well-detailed description of the later changes in Turing’s machines is useless and we should focus on the most important elements of the program. First of all the cooperation between the British and Americans should be mentioned. After Pearl Harbour attack  in December 1941 Americans joined Allies coalition becoming the crucial element of anti-Nazi alliance. Bletchley Park, in spite of being more experienced and powerful, used the knowledge brought by American scientists. In pre-war period they worked on Japanese coding system and in early days of World War II they were able to decipher some of the Japanese messages using broken “Purple” code
. Both sides shared their discoveries in 1942 although the British were not sure if Americans would be able to keep the secret. In fact, they did not trust the staunchest ally in spite of getting comprehensive support. It was the problem with breaking Naval Enigma that pushed the British in deep cooperation with Americans. According to Wilcox “In March 1942 the U.S. Navy contracted with the National Cash Register Company (NCR) in Dayton, Ohio, to work on the development and construction of other specialized machines”
 which was the beginning of fruitful cooperation. Thanks to American organizational, financial and technical abilities the idea of Turing’s machine was expanded again. By the end of 1942 Allies were able to decipher some of the “Shark” code messages. They used intercepted reports and documents, especially code books from U-Boots or other ships. C.H.O.D. Alexander remembers that: “From November to March work continued on Shark on these lines and most of the traffic was read, a good deal of it currently or almost currently. On March 10th the WW book changed and we were faced with the necessity of finding a new way in” 
. In June 1943 Americans introduced “Adam” and “Eve” – two naval operating machines that broke the code of Naval Enigma
 completely changing the course of Battle of Atlantic. 

The process of “Banburismus” appeared to be the best way of constructing new electro-mechanical devices. The results were shocking – from the second half 1943 till the end of the war Bletchley Park was able to decipher 84 000 German Enigma messages per month
. The numbers are extremely high but it should not be forgotten that operation engaged almost 9000 people grouped in many teams. The operation Ultra became one of the most secret missions in the history of World War II. 

Chapter III

A question of honour

Enigma wins the war

At this point it is necessary to discuss practical aspects of Enigma-Ultra operation. From the very beginning German messages that could be read by allies were crucial sources of understanding and realizing German plans and military power. Although September Campaign finished with harsh defeat of the Polish Army the first cases of deciphering German codes gave a priceless knowledge about the overall political and military situation in the Third Reich. Unfortunately, the brief changes in Enigma settings in the second half of thirties prevented Polish codebreakers from interception of German “Fall Weiß” plans. The first real successes can be connected with the cooperation between Polish and British cryptologists during “The Phoney War” period. The interception of German messages enabled Allies to see German Orders of Battle before the operations against Denmark, Norway, Belgium, Netherlands and France. Unfortunately, they did not get the exact date of German attack on France although the term “Fall Gelb” usually appeared in German documents. During the French Campaign Polish centre decoded many serious German orders, including the one for Luftwaffe dated on May 31 1940
. Some of the documents were used by French General Staff but they did not change the course of war.

The changes came with the beginning of the Battle of Britain. The air battle was crucial for anti-Nazi coalition becoming the first campaign in which powerful Luftwaffe was defeated. As it was already said the British were able to decipher German orders which gave them a chance to organize air-defence in advance. Some of the senior Royal Air Forces officers, who were not included in Enigma operation, did not know how it was possible to locate German air-raids so quickly. That was why sometimes fighters squadrons were already waiting for German bombers and it was not only connected with the idea of radiolocation. It is hard to assess whether Battle of Britain was won thank to engagement of allied codebreakers but it is clearly visible that their involvement was one of the main factors. The secret of Enigma was so important for British authorities that they decide to sacrifice one of the biggest English cities – Coventry. Although RAF knew about huge German air-raid on the 14th of November 1940 the expedition was not stopped by air fighters. Bletchley Park did not want to reveal its most secret operation. Hervie Haufler does not agree with that statement. Historian claims that what he calls “agonizing decision” made by Prime Minister had never existed. The dilemma: “either he warned the citizens of the city to evacuate, which would have tipped off Germans that their codes were being broken, or he allowed the raid to proceed” is said to be biased
. Probably the codebreakers’ report came too late to British officials. It did not change the overall feeling that Ultra secret had to be kept, no matter how many sacrifices it would cost. The target was obvious – to win the war. That was why major F.W. Winterbotham was appointed as a chief officer of small section that dealt with the problems of safety. If it had been true, it must have been his and Winston Churchill’s decision that led to the destruction of Coventry. On the other hand, in December 1940 Ultra deciphered Hermann Göring’s orders to burn London which equalled massive air-raid. The British quickly organized additional fire brigades
. Ultra was also informing the British about German loses, morale and statistics. It gave an amazing view at German units located in France or Germany which later became a basic source of intelligence information inevitable to organize RAF’s air-raids
. 

1941 began with German preparations to consecutive invasions on European countries. German Army was also involved in British-Italian campaign in North-Africa. The British meticulously followed every single warning of Germans’ activity. In particular, the lines from and to general Albert Kesselring were infiltrated. After general Rommel’s appearance in North Africa the British read his orders which helped them to discover German plan of attack at El-Alamein in 1942
. Earlier Ultra played an important role during the Battle of the Cape Mattapan. Admiral Cunningham, commander of the British fleet, destroyed Italian military expedition in March 1941. Unfortunately for those who read German messages they could not decipher any serious report connected to “Barbarossa” – the German invasion on Soviet Union. They could not until they found a way to decipher Wehrmacht codes which gave them an opportunity to warn Soviet ally before German attacks. Ultra was also used in the case of German military actions against partisans
. 
The British shared their discoveries with Americans which enabled them to read German messages and to decipher Japanese “Purple Code” based on Enigma’s solutions. The War on Pacific ended in the victory of US Navy although they fought a harsh battle against motivated and unprincipled enemy. The air action against admiral Isoroku Yamamoto, organized in April 1943, was a sweet revenge. The chief commander of Japanese fleet was killed in the fighters’ attack. Previously Americans intercepted Japanese message and use the opportunity to kill their bitter rival
.  


It was not the end of the spectacular successes. Ultra was especially helpful during two European campaigns – Italian and after landing in Normandy. The operations against Germans in Italy and France were strongly influenced by the intercepted messages sent by enemy’s leaders. Allies were even able to decipher some of the orders and private messages sent by Adolf Hitler. During operation “Overlord” they intercepted few reports written by field marshal Gerd von Rundstedt who did not believe in opening the second front in this part of country. Allies considered calling off the operation if Germans knew about their plans. Ultra made them sure and secure
. That was a clearly visible sign that Germans were not prepared to repulse the coalition forces in Normandy. Before the German counteroffensive in Ardennes provided Allied headquarters with a lot of serious information about Wehrmacht movements and on the 7th of December 1944 general Eisenhower ordered to protect the mountainous area in a better way. Unfortunately general Bradley was sure that Germans were not able to reach Ardennes or prepare serious counterattack without crossing the Mouse line
. In Italy Allies again broke the codes that protected Kesselring’s reports. 


It is impossible to tell the history of Ultra’s significance without mentioning the Battle of Atlantic. Thanks to Ultra Allies were able to decipher thousands of U-Boot reports. From the end 1942 Allies could manage their convoys and choose the most suitable routs as well as evade U-Boots lines. That is why Ultra is said to have saved thousands of lives. Many soldiers owed a huge debt to those who invented and constructed this amazing and unprecedented system of deciphering. 

From the bombe to computer


The biography of Alan Turing was ended when he joined Bletchley Park and guided his team to spectacular discoveries. His post-war life will be described in the next paragraph, now it is necessary to tell the story of computer. As it was already mentioned, Turing worked at electromechanical devices that were able to use algorithms provided by constructors and deal with many mathematical problems. Between 1945 and 1947 he worked at the National Physical Laboratory where he tried to prepare a theoretical basis for the first stored-program computer
. In February 1946 he presented paper on designing Automatic Computer Engine. It was not the end of his researches. Although his project was not executed he had a huge impact on worldwide scientific approaches.


In 1949 Turing was appointed Deputy Director of the Computing Laboratory at the University of Manchester. In 1950 he published revolutionary seminar paper “Computing machinery and intelligence” in which he dealt with the problem of artificial intelligence. He suggested the experiment called “Turing’s test” that could prove or not whether machines could think or not. Steven Harnad noticed that: “Turing's proposal will turn out to have nothing to do with either observing neural states or introspecting mental states, but only with generating performance capacity (intelligence?) indistinguishable from that of thinkers like us”
. Turing did not focus on the process of thinking but on the process of proving that somebody is thinking. The Turing’s test was based on convincing independent human judge by machine that machine is a human being. The imitation game was later a source of Turing’s different discoveries that led him to creation of the chess program. In his seminar work he asked a question “whether there are imaginable computers which would do well [in playing against humans]”
. The answer, what Turing proved with his concepts of machines, was simple – they could. In fact, Turing predicted “that machines will eventually compete with men in all purely intellectual fields”
. 


In the next few years Turing worked at mathematical biology and in 1952 he published  “The Chemical Basis of Morphogenesis” dealing with some Fibonacci’s theories, including his famous sequences present in the natural environment
. 

The hard history of heroes


The end of war was not the end of bitter disappointments. Langer and Ciężki waited for so long for the freedom of their country. Unfortunately, long-awaited freedom had a bitter taste of many years in German camps and personal defeat at the political stage. They landed on the scrap heap and were not able to continue their amazing work initiated in early thirties in Pyry. On the 10th of June 1945 they finally reached desired London which was a kind of final destination for many years of their exile. Instead of acknowledgments and appreciation they had to face up to the next part of humiliations and disappointment. Langer was not only criticized but he also verified that Polish political elites were not friendly any more. It might have been a result of Bertrand’s testimonies. French officer, who came to London earlier, claimed that Poles overused alcohol and that was why they could not work properly. Polish historian maintains: „With a huge amazement Bertrand discovered that his accusation is gracefully accepted by his interlocutors who actually sought any additional confirmation of their own negative opinion on both officers. In this way, during Langer and Ciężki’s absence in local Polish military circles an unfair and completely unreal mark of their attitude was formed. In reality it was just a continuation of their banishment that lasted since 1939”
. Both officers finally found a job in Scottish Kinross where the centre of radio-intelligence was located. Unfortunately, Langer was never given any chance to work for Polish Army again. It is not recommended to completely absolve Polish codebreakers as the problem of alcoholism can be a serious accusation and it was not just a kind of gossip. In fact, all these issues did not influence work of “Bruno” centre and the problem was exaggerated by Langer’s enemies and opponents to discredit both officers. Langer’s life ended unexpectedly in 1948. On the 30th of March 1948 he died in strange circumstances. There are thesis that he might have been poisoned
. Three years later Ciężki died of lungs cancer. They never came back to mother country. Rejewski was more lucky. He came back to Poland in 1946 and started to work in few institutions. He wrote his memoirs and died in 1980. One of his colleagues from the pre-war period, Henryk Zygalski, decided to live in exile and worked as a teacher of mathematics. He died in 1978. 


The Polish war heroes were not appreciated after the end of the conflict. The fate of Alan Turing’s life was not much better. The genius and true inventor of the first electrical computer committed suicide on the 7th of June 1954. It was a result of accusations of homosexual affairs and the trial which completely destroyed the cryptologist’s reputation
. His death was an introduction to discussion on the topic of British law that forbade homosexuality. It was also a trigger for many conspiracy theories. There are people who believe that Turing was murdered because he knew too much about the British codebreaking program. Alfred Dillwyn Knox did not see the triumph of Bletchley Park. He died before the end of the war on the 27th of July 1943
. Another of the greatest scientists from Bletchley Park, Gordon Welchman, emigrated to USA where he worked for American war industry. In 1982 his memoirs “The Hut Six Story” were published in USA. The book caused many controversies as his story was too detailed which was seen as a “blatant breach of the oath of secrecy” he had taken in Government Codes and Cipher School
. After fifteen years his story was republished in M&M Baldwin Publishers. Welchman died in 1985.  


Gustav Bertrand, one of the most controversial characters of Enigma operation retired from French Secret Service in 1950. He focused on “civil operations” and writing. In 1973 his book “"Enigma or the Greatest Enigma of the War of 1939-1945” was published. The text was criticized for one-side views and subjective opinions. For a long time it was the biggest source of information about Franco-Polish cooperation and that is why it is still given priority by many authors and historians. From the modern perspective it is necessary to point out and correct mistakes made by Bertrand. Both Rejewski and Grajek indicated many areas in which Bertrand was either inaccurate or even hypocritical
. His influence on the history of Enigma is unquestionable but his legacy can be disputed. The most controversial part of his career is connected with detainment of Polish cryptologists in France and his testimonies after capture by Germans. Although he did not exactly reveal the secret of Enigma he is often said to have betrayed Langer and Ciężki. Bertrand died in 1976
. 


Alcoholics, homosexuals and traitors – the history of war heroes is almost as complicated as the history of operation against German Enigma. Unfortunately, what now may seem as a great story of ungratefulness was in fact a story of human tragedies. Langer, Ciężki, Turing, even Bertrand never tasted and never heard the true words of gratitude. 

Conclusions
Long-term effects of codebreakers’ work


The history of Enigma operation for many years could not be openly told. Many efforts of many nations were not wasted – their involvement, devotion (usually underestimated) laid a groundwork for the allies’ victory. It could not have been achieved without researches conducted by Polish Cipher Bureau commanded by Gwido Langer, without many years of organizational work of Maksymilian Ciężki, without genius brains of Rejewski, Zygalski, Różycki and many less prominent scientists who anonymously worked behind the scene although they also were crucial part of the codebreaking team. Post-war western historiography often presented a different point of view. From that perspective the most important role was played either by Frenchmen or the British. Especially tortuous story was written by the British. In many unreal stories Poles were described as second-class helpers who were controlled, organized and financially supported by the British which of course is not true. Among such descriptions one should be mentioned – post-war relation written by F.W. Winterbotham who did not even bother to refer to elements of Bertrand’s positive memoirs and completely disregarded Poles and Rejewski’s phenomenon
. Obviously Polish nation can not usurp its right to the success in spite of having cast-iron evidence of their influence on every single research conducted by their more famous colleagues. It is also clearly visible that the pre-war victory was only shared between Poles and Frenchman although their efforts can not be equalized. 


Exaggeration could be seen in Polish historiography too. Polish historians, being a little too much self-concentrated and devoted to patriotic exultation, had a tendency to see Langer’s group as the only winners of the race to the heart of Enigma. It is not appropriate way of describing Polish success although underestimating or devaluating significance of Polish researches and their influence on Turing’s works is evident bias or even changing the course of history. All nations engaged in the process of codebreaking had their own moments of triumph and they built a way to the final victory with constructing Ultra system and regular deciphering of German messages. Reconciliation of historians who have a tendency to exaggerate their national successes and achievements is not an easy task. A diversity of ideas and thesis makes history complex which sometimes causes embarrassing moments of forgetting about the true heroes of pre-war and war periods. From that perspective some aspects of historiography are inappropriate or even harmful.

The brief summary of the successful operation


From the perspective of many years of research and experience modern historians look at the mystery of Enigma and they can not reach a compromise. As it was already said, there are many factors that influence the history and its evaluation. Objectivity, in the matter of historical research, is priceless. To assess the success of Enigma we should refer to the people who worked at its specific features and use the cryptological knowledge. According to that approach it is required to quote scientists, politicians, military leaders and soldiers who fought on the fronts of World War II. Their experience can not be valued as they found themselves in the middle of one of the most secret operations in the history of mankind.  


According to John Robert Ferris, in 1945 all messages sent by Enigma could be decipher in the day or two
. That seems to be a spectacular result and that is why the question of Germans’ suspicions is even more interesting. For many years Germans supplied allied intelligence with the newest reports, orders, documents – priceless information which can not be overestimated. As it was mentioned before, the British organized special section that dealt with the problem of safety. The quality of its actions is obvious but we should also pay attention to the question of possible betrayals. There was nobody who sold British secret to Germans and even if there was such a person Germans either did not believe the report or ignored it. The truth is that they used their codes without any hesitation giving most secret information to their enemy. 


In post-war period many books were written on the topic of Enigma. Some of them were already quoted. When F.W. Winterbotham published his memoirs in early seventies Germans were completely shocked as they did not expect anything like this. The public opinion seemed to be surprised as much as Germans. In the time of World War II German military leaders knew that some Enigmas were captured by Allies but they did not really care about it as, from their perspective, it was impossible to break any code without specific knowledge, daily codes and many more different elements that made Enigma unique and “unbreakable”. What is more, the secret of Ultra was kept many years after war ending which shows how disciplined and organized codebreakers were. 


Shortly after the ending of the war some of the most prominent Allies figures were asked about the most important factor that let them win the war. When Winston Churchill introduced Stewart Menzies to the King George VI he said that the war had been won because of his efforts. General Dwight David Eisenhower, who later was chosen to be the President of USA, briefly concluded that Ultra was a decisive element
. By looking at the history of Allies’ operations it is clear that Ultra gave them an amazing chance to penetrate German plans. The interception and analysis of enemy’s messages were just the beginning of the proper actions. It should not be forgotten that deciphering did not end the process of fighting, it was just an introduction. According to General Bradley it was not possible to get any better information about the plans from the other side but it was him who planned the strategy and send thousands of soldiers to fight the battles
. The results were clearly visible and they were quickly matched with operation Ultra which led to the conclusion that without Ultra the battles could not have been won. 

Is that really true? Can we assess its significance by any reasonable factor? The answer is simple but a little bit surprising. Enigma did not win the war – the people did. And it does not matter what nationality they were, the success is a mixture of many components with passion, devotion, courage and creativity at the top of the list. Ultra can be placed somewhere in the middle of them becoming something that combines every single element mentioned here, the unique tool that can not be described and assessed in a few words. 
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Streszczenie


Praca poświęcona jest działalności alianckich kryptologów, którzy zarówno w okresie poprzedzających II wojnę światową, jak i w trakcie trwania konfliktu prowadzili szeroko zakrojoną operację przeciwko niemieckiej maszynie szyfrującej Enigma. Omówiona w niej historia zawiera informacje dotyczące zarówno organizacji niemieckiego programu budowy maszyn szyfrujących, jak i alianckich działań zmierzających do złamania szyfru używanego przez przeciwnika.  


Historia elektromechanicznej maszyny szyfrującego Enigma zaczyna się w latach dwudziestych XX wieku, gdy holenderski konstruktor Hugo Koch opracował projekt urządzenia kodującego. Jego teorie zostały twórczo rozwinięte przez Arthura Scherbiusa, który podjął się współpracy z niemiecką armią. Projekt szyfru handlowego został następnie przekształcony w czysto militarną operację tworzenia kodu „nie do złamania”. Dzięki pracy wywiadowczej Polaków i Francuzów przyszli sojusznicy koalicji alianckiej szybko uzyskali rozeznanie w planach niemieckich inżynierów. Współpraca pomiędzy francuskim szefem sekcji kryptologicznej Gustawem Bertrandem oraz kierownikiem Biura Szyfrów Gwidonem Langerem umożliwiła wymianę doświadczeń oraz wiedzy dotyczącej Enigmy. Strona francuska uzyskała dostęp do niemieckiego szyfranta Hansa-Thilo Schmidta, który dostarczył szereg niezwykle ważnych dokumentów dotyczących Enigmy. Większość z nich została następnie przekazana Polakom prowadzącym szeroko zakrojone badania nad budową i funkcjonowaniem maszyny. Szczególne zasługi na tym polu oddał Marian Rejewski, poznański matematyk, który w latach trzydziestych kilkukrotnie łamał niemiecki szyfr. Pomimo częstych zmian w konfiguracji niemieckich maszyn oraz udoskonaleń wprowadzanych przez tamtejszych inżynierów, w okresie przedwojennym Polacy byli w stanie odczytywać depesze zachodniego sąsiada. Swoimi odkryciami podzielili się z sojusznikami podczas konferencji w Pyrach w lipcu 1939 roku.


Po wybuchu wojny ciężar działań kryptologicznych został przeniesiony na Brytyjczyków. Zorganizowali oni prężnie działający ośrodek w Bletchley Park, gdzie grupowano najzdolniejszych kryptologów z Alanem Turingiem na czele. Utworzona po I wojnie światowej Government Codes and Cipher School zaangażowała do pracy nie tylko licznych naukowców, ale i potężne środki finansowe, co w połączeniu z wykorzystaniem doświadczenia Polaków zaowocowało stworzeniem „bomby Turinga”, elektromechanicznego urządzenia pozwalającego na automatyczne dostosowywanie kopii Enigmy do oryginalnych ustawień maszyny. W latach 1940-41 Brytyjczycy i Polacy ściśle współpracowali, analizując kolejne przechwytywane niemieckie depesze. W późniejszym okresie, w związku z coraz mniejszym zaangażowaniem polskiej ekipy, kwestie dekryptażu spoczywały wyłącznie na głowach Brytyjczyków. Wojenne losy polskiej ekipy układały się różnie, dość powiedzieć, iż dwaj kluczowi działacze – Langer i Ciężki – zostali pojmani przez Niemców i do 1945 roku znajdowali się w obozie jenieckim. Rejewski, po udanej ewakuacji z Francji, pracował w Wielkiej Brytanii. 


W tym samym czasie Brytyjczycy święcili największe tryumfy, przygotowując grunt pod łamanie kolejnych kodów niemieckiej armii. Już w 1940 roku Alan Turing, genialny matematyk i absolwent Cambridge, opracował rewolucyjną maszynę do dekryptażu Enigmy. Jego „bomba” dostosowana była do wymogów trójwirnikowej Enigmy. W późniejszym czasie została zmodyfikowana przez Gordona Welchman, by wreszcie stać się podstawą brytyjsko-amerykańskich badań nad kodem Enigmy Kriegsmarine. Dzięki zaangażowaniu poważnych środków finansowych i ścisłej kooperacji obie nacje doprowadziły do złamania czterowirnikowej Enigmy w 1943 roku. Do końca wojny odczytywano tysiące niemieckich depesz. Bletchley Park wykorzystywała w tym celu liczne stacje nasłuchowe obsługiwane przez setki pracowników wywiadu. Całość operacji określana była wspólnym mianem „Ultra”.


Złamanie kodu Enigmy przyczyniło się do licznych sukcesów wojsk alianckich. Wymienić należy zwycięskie bitwy i skuteczną ochronę konwojów na Oceanie Atlantyckim, odczytywanie niemieckich meldunków w kampaniach afrykańskiej i włoskiej czy też zabezpieczenie operacji „Overlord”. Mimo iż trudno ustalić jednolite kryteria oceny wpływu Enigmy na wydarzenia wojny, ilość odczytanych poufnych wiadomości przesyłanych przez wroga pozwala sądzić, iż Enigma była jedną z głównych przyczyn alianckiego sukcesu.


Po zakończeniu wojny badania Turinga przyczyniły się do rozwoju nauk informatycznych. On sam został osądzony za homoseksualizm i popełnił samobójstwo. Wielu z ważnych osobistości zaangażowanych w operację przeciwko Enigmie zostało po wojnie odtrąconych przez otoczenie, co jasno pokazało, jak ulotna jest sława kryptologów. 
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