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Some of the things you will learn in THE CODEBREAKERS 
 
•  How secret Japanese messages were decoded in Washington hours before Pearl Harbor. 
•  How German codebreakers helped usher in the Russian Revolution. 
•  How John F. Kennedy escaped capture in the Pacific because the Japanese failed to solve a 
simple cipher. 
•  How codebreaking determined a presidential election,  convicted  an underworld  syndicate 
head, won the battle of Midway, led to cruel Allied defeats in North Africa, and broke up a vast 
Nazi spy ring. 
•  How one American became the world's most famous codebreaker, and another became the 
world's greatest. 
•  How codes and codebreakers operate today within the secret agencies of the U.S. and Russia. 
•  And incredibly much more. 
"For many evenings of gripping reading, no better choice can be made than this book." 
—Christian Science Monitor 
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A Note on the Abridged Version 
 
MANY PEOPLE have urged me to put out a paperback edition of The Codebreakers. Here it is. 

It comprises about a third of the original. This was as big as the publishers and I could make it and still 
keep the price within reason. 

In cutting the book, I retained mainly stories about how codebreaking has affected history, particularly 
in World War II, and major names and stages in the history of cryptology. I eliminated all source notes and 
most of the technical matter, as well as material peripheral to strict codebreaking such as biographies, the 
invention of secondary cipher systems, and miscellaneous uses of various systems. 

I had no space for new material, but I did correct the errors reported to me and updated a few items. 
The chapters have been slightly rearranged. 

Readers wanting to know more about a specific point should consult the text and notes of the original. 
If any reader wishes to offer any corrections or to tell me of his own experiences in this field, I would 

be very grateful if he would send them to me. 
—D.K. 

Windsor Gate 
Great Neck, New York 
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Preface 
 
CODEBREAKING is the most important form of secret intelligence in the world today. It produces much more 
and much more trustworthy information than spies, and this intelligence exerts great influence upon the 
policies of governments. Yet it has never had a chronicler. 

It badly needs one. It has been estimated that cryptanalysis saved a year of war in the Pacific, yet the 
histories give it but passing mention. Churchill's great history of World War II has been cleaned of every 
single reference to Allied communications intelligence except one (and that based on the American Pearl 
Harbor investigation), although Britain thought it vital enough to assign 30,000 people to the work. The 
intelligence history of World War II has never been written. All this gives a distorted view of why things 
happened. Furthermore, cryptology itself can benefit, like other spheres of human endeavor, from knowing 
its major trends, its great men, its errors made and lessons learned. 

I have tried in this book to write a serious history of cryptology. It is primarily a report to the public on 
the important role that cryptology has played, but it may also orient cryptology with regard to its past and 
alert historians to the sub rosa influence of cryptanalysis. The book seeks to cover the entire history of 
cryptology. My goal has been twofold: to narrate the development of the various methods of making and 
breaking codes and ciphers, and to tell how these methods have affected men. 

When I began this book, I, like other well-informed amateurs, knew about all that had been published 
on the history of cryptology in books on the subject. How little we really knew! Neither we nor any 
professionals realized that many valuable articles lurked in scholarly journals, or had induced any 
cryptanalysts to tell their stories for publication, or had tapped the vast treasuries of documentary material, 
or had tried to take a long view and ask some questions that now appear basic. I believe it to be true that, 
from the point of view of the material previously published in books on cryptology, what is new in this 
book is 85 to 90 per cent. 

Yet it is not exhaustive. A foolish secrecy still clothes much of World War II cryptology—though I 
believe the outlines of the achievements are known—and to tell just that story in full would require a book 
the size of this. Even in, say, the 18th century, the unexplored manuscript material is very great. 

Nor is this a textbook. I have sketched a few methods of solution. For some readers even this will be too 
much; them I advise skip this material. They will not have a full understanding of what is going on, but that 
will not cripple their comprehension of the stories. For readers who want more detail on these methods, I 
recommend, in the rear of this book, some other works and membership in the American Cryptogram 
Association. 

In my writing, I have tried to adhere to two principles. One was to use primary sources as much as 
possible. Often it could not be done any other way, since nothing had been published on a particular matter. 
The other principle was to try to make certain that I did not give cryptology sole and total credit for 
winning a battle or making possible a diplomatic coup or whatever happened if, as was usual, other factors 
played a role. Narratives which make it appear as if every event in history turned upon the subject under 
discussion are not history but journalism. They are especially prevalent in spy stories, and cryptology is not 
immune. The only other book-length attempt to survey the history of cryptology, the late Fletcher Pratt's 
Secret and Urgent, published in 1939, suffers from a severe case of this special pleading. Pratt writes 
thrillingly—perhaps for that very reason—but his failure to consider the other factors, together with his 
errors and omissions, his false generalizations based on no evidence, and his unfortunate predilection for 
inventing facts vitiate his work as any kind of a history. (Finding this out was disillusioning, for it was this 
book, borrowed from the Great Neck Library, that interested me in cryptology.) I think that although trying 
to balance the story with the other factors may detract a little from the immediate thrill, it charges it with 
authenticity and hence makes for long-lasting interest: for this is how things really happened. 

In the same vein, I have not made up any conversations, and my speculations about things not a matter 
of record have been marked as such in the notes in the full-length version. I have documented all important 
facts, except that in a few cases I have had to respect the wishes of my sources for anonymity. 

The original publisher submitted the manuscript to the Department of Defense on March 4, 1966, which 
requested three minor deletions—to all of which I acceded—before releasing the manuscript for 
publication. 

DAVID KAHN 
Windsor Gate 
Great Neck, New York 
Paris 
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A Few Words 
 
 
EVERY TRADE has its vocabulary. That of cryptology is simple, but even so a familiarity with its terms 
facilitates understanding. A glossary may also serve as a handy reference. The definitions in this one are 
informal and ostensive. Exceptions are ignored and the host of minor terms are not defined—the text covers 
these when they come up. 

The plaintext is the message that will be put into secret form. Usually the plaintext is in the native 
tongue of the communicators. The message may be hidden in two basic ways. The methods of 
steganography conceal the very existence of the message. Among them are invisible inks and microdots 
and arrangements in which, for example, the first letter of each word in an apparently innocuous text spells 
out the real message. (When steganography is applied to electrical communications, such as a method that 
transmits a long radio message in a single short spurt, it is called transmission security.) The methods of 
cryptography, on the other hand, do not conceal the presence of a secret message but render it 
unintelligible to outsiders by various transformations of the plaintext. 

Two basic transformations exist. In transposition, the letters of the plaintext are jumbled; their normal 
order is disarranged. To shuffle secret into ETCRSE is a transposition. In substitution, the letters of the 
plaintext are replaced by other letters, or by numbers or symbols. Thus secret might become 19 5 3 18 5 20, 
or XIWOXY in a more complicated system. In transposition, the letters retain their identities— the two e's of 
secret are still present in ETCRSE—but they lose their positions, while in substitution the letters retain their 
positions but lose their identities. Transposition and substitution may be combined. 

Substitution systems are much more diverse and important than transposition systems. They rest on the 
concept of the cipher alphabet. This is the list of equivalents used to transform the plaintext into the secret 
form. A sample cipher alphabet might be: 

 
plaintext letters  abcdefghijklm 
cipher letters  LBQACSRDTOFVM 
plaintext letters nopqrstuvwxyz 
cipher letters HWIJXGKYUNZEP 
 
This graphically indicates that the letters of the plaintext are to be replaced by the cipher letters beneath 

them, and vice versa. Thus, enemy would become CHCME, and swc would reduce to foe. A set of such 
correspondences is still called a "cipher alphabet" if the plaintext letters are in mixed order, or even if they 
are missing, because cipher letters always imply plaintext letters. 

Sometimes such an alphabet will provide multiple substitutes for a letter. Thus plaintext e, for 
example, instead of always being replaced by, say, 16, will be replaced by any one of the figures 16, 74, 35, 
21. These alternates are called homophones. Sometimes a cipher alphabet will include symbols that mean 
nothing and are intended to confuse interceptors; these are called nulls. 

As long as only one cipher alphabet is in use, as above, the system is called monoalpbabetic. When, 
however, two or more cipher alphabets are employed in some kind of prearranged pattern, the system 
becomes polyalphabetic. A simple form of polyalphabetic substitution would be to add another cipher 
alphabet under the one given above and then to use the two in rotation, the first alphabet for the first 
plaintext letter, the second for the second, the first again for the third plaintext letter, the second for the 
fourth, and so on. Modern cipher machines produce polyalphabetic ciphers that employ millions of cipher 
alphabets. 

Among the systems of substitution, code is distinguished from cipher. A code consists of thousands of 
words, phrases, letters, and syllables with the codewords or code-numbers (or, more generally, the 
codegroups) that replace these plaintext elements. 

 
plaintext  codeword 
emplacing  DVAP 
employ  DVBO 
en-  DVCN 
enable DVDM 
enabled DVEL 
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enabled to DVFK 
 
This means, of course, that DVDM replaces enable. If the plaintext and the code elements both run in 

alphabetical or numerical order, as above, the code is a one-part code, because a single book serves for 
both en- and decoding. If, however, the code equivalents stand in mixed order opposite their plaintext 
elements, like this 

 
Plaintext codenumber 
shield (for) 51648 
shielded 07510 
shielding 10983 
shift(s) 43144 
ship  35732 
ships 10762 
 

the code is a two-part code, because a second section, in which the code elements are in regular order, is 
required for decoding: 
 

codenumber  plaintext 
10980 was not 
10981 spontaneous (ly)  
10983 shielding  
10986 April 13  
10988 withdrawn from  
10990 acknowledge 
 
In a sense, a code comprises a gigantic cipher alphabet, in which the basic plaintext unit is the word or 

the phrase; syllables and letters are supplied mainly to spell out words not present in the code. In ciphers, 
on the other hand, the basic unit is the letter, sometimes the letter-pair (digraph or bigram), very rarely 
larger groups of letters (polygrams). The substitution and transposition systems illustrated above are 
ciphers. There is no sharp theoretical dividing line between codes and ciphers; the latter shade into the 
former as they grow larger. But in modern practice the differences are usually quite marked. Sometimes the 
two are distinguished by saying that ciphers operate on plaintext units of regular length (all single letters or 
all groups of, say, three letters), whereas codes operate on plaintext groups of variable length (words, 
phrases, individual letters, etc.). A more penetrating and useful distinction is that code operates on 
linguistic entities, dividing its raw material into meaningful elements like words and syllables, where as 
cipher does not—cipher will split the t from the h in the, for example. 

For 450 years, from about 1400 to about 1850, a system that was half a code and half a cipher 
dominated cryptography. It usually had a separate cipher alphabet with homophones and a codelike list of 
names, words, and syllables. This list, originally just of names, gave the system its name: nomenclator. 
Even though late in its life some nomenclators grew larger than some modern codes, such systems are still 
called "nomenclators" if they fall within this historical period. An odd characteristic is that nomenclators 
were always written on large folded sheets of paper, whereas modern codes are almost invariably in book 
or booklet form. The commercial code is a code used in business primarily to save on cable tolls; though 
some are compiled for private firms, many others are sold to the public and therefore provide no real 
secrecy. 

Most ciphers employ a key, which specifies such things as the arrangement of letters within a cipher 
alphabet, or the pattern of shuffling in a transposition, or the settings on a cipher machine. If a word or 
phrase or number serves as the key, it is naturally called the keyword or keyphrase or keynumber. Keys 
exist within a general system and control that system's variable elements. For example, if a polyalphabetic 
cipher provides 26 cipher alphabets, a keyword might define the half dozen or so that are to be used in a 
particular message. 

Codewords or codenumbers can be subjected to transposition or substitution just like any other group 
of letters or numbers—the transforming processes do not ask that the texts given to them be intelligible. 
Code that has not yet undergone such a process—called superencipherment —or which has been 
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deciphered from it is called placode, a shortening of "plain code." Code that has been transformed is called 
encicode, from "enciphered code." 

To pass a plaintext through these transformations is to encipher or encode it, as the case may be. What 
comes out of the transformation is the ciphertext or the codetext. The final secret message, wrapped up 
and sent, is the cryptogram. (The term "ciphertext" emphasizes the result of encipherment more, while 
"cryptogram" emphasizes the fact of transmission more; it is analogous to "telegram.") To decipher or 
decode is for the persons legitimately possessing the key and system to reverse the transformations and 
bare the original message. It contrasts with cryptanalyze, in which persons who do not possess the key or 
system— a third party, the "enemy"—break down or solve the cryptogram. The difference is, of course, 
crucial. Before about 1920, when the word cryptanalysis was coined to mean the methods of breaking 
codes and ciphers, "decipher" and "decode" served in both senses (and occasionally still do), and in 
quotations where they are used in the sense of solve, they are retained if they will not confuse. Sometimes 
cryptanalysis is called codebreaking; this includes solving ciphers. The original intelligible text that 
emerges from either decipherment or cryptanalysis is again called plaintext. Messages sent without 
encipherment are cleartext or in clear, though they are sometimes called in plain language. 

Cryptology is the science that embraces cryptography and cryptanalysis, but the term "cryptology" 
sometimes loosely designates the entire dual field of both rendering signals secure and extracting 
information from them. This broader field has grown to include many new areas; it encompasses, for 
example, means to deprive the enemy of information obtainable by studying the traffic patterns of radio 
messages, and means of obtaining information from radar emissions. An outline of this larger field, with its 
opposing parts placed opposite one another, and with a few of the methods of each part given in 
parentheses, would be: 

 
SIGNAL   SECURITY                                            SIGNAL INTELLIGENCE 
 
Communication Security  Communication Intelligence 
Steganography (invisible inks, open Interception and Direction-Finding 
codes, messages in hollow heels) 
and Transmission Security (spurt 
radio systems)  
Traffic Security  (call-sign changes, Traffic   Analysis   (direction-finding 
dummy messages, radio silence) fixes, message-flow studies, radio- 

fingerprinting)  
 
Cryptography   (codes  and  ciphers,  Cryptanalysis 
ciphony, cifax) 
 
Electronic Security  Electronic Intelligence 
Emission Security (shifting of ra- Electronic Reconnaissance (eaves- 
dar frequencies)   dropping on radar emissions) 
Counter-Countermeasures ("look- Countermeasures (jamming, false 
ing-through" jammed radar) radar echoes) 
 
This book employs certain typographic conventions for simplicity and economy. Plaintext is always set 

lower case; when it occurs in the running text (as opposed to its occurrence in the diagrams), it is also in 
italics. Cipher-text or codetext is set in SMALL CAPS in the text, keys in LARGE CAPS. They are 
distinguished in the diagrams by labels. Cleartext and translations of foreign-language plaintext are in 
roman within quotation marks. The sound of a letter or syllable or word, as distinguished from its written 
form, is placed within diagonals, according to the convention widely followed in linguistics; thus /t/ refers 
to the unvoiced stop normally represented by that letter and not to the graphic symbol t. 

D. K. 
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2.  One Day of Magic:  II 
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and China at war. This intention has been revealed clearly 
during the course of the present negotiation. Thus, the 
earnest hope of the Japanese Government to adjust Japanese-
American relations and to preserve and promote the peace of 
the Pacific through cooperation with the American 
Government has finally been lost. 

The Japanese Government regrets to have to notify hereby 
the American Government that in view of the attitude of the 
American Government it cannot but consider that it is 
impossible to reach an agreement through further 
negotiations* 
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3.  The First 3,000 Years 
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4.  The Rise of the West 
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key          TYPETYPETYPET  

plain        nowisthetimef  

cipher       OMLMLRWIMGBIY  

key          YPETYPETYPET  

plain        orallgoodmen  
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  abcdefghiJklmnopqrstuvwxyz 
 
A ABCDEFGHIJKLMNOPQRSTUVWXYZ 
B BCDEFGHIJKLMNOPQRSTUVWXYZA 
C CDEFGHIJKLMNOPQRSTUVWXYZAB 
D DEFGHIJKLMNOPQRSTUVWXYZABC 
E EFGHIJKLMNOPQRSTUVWXYZABCD 
P FGHIJKLMNOPQRSTUVWXYZABCDE 
Q GHIJKLMNOPQRSTUVWXYZABCDEF 
H HIJKLMNOPQBSTUVWXYZABCDEFQ 
I IJKLMNOPQHSTUVWXYZABCDEFGH 
J JKLMNOPQBSTUVWXYZABCDEFGHI 
K KLMNOPQBSTUVWXYZABCDEFGHIJ 
L LMNOPQRSTUVWXYZABCDEFGHIJK 
M MNOPQRSTUVWXYZABCDEFGHIJKL 
N NOPQRSTTUVWXYZABCBEFGHIJKLM 
O OPQRSTUVWXYZABCDEFGHIJKLMN 
P PQBSTUVWXYZABCDEFGHIJKLMNO 
Q QRSTUVWXYZABCDEFGHIJKLMNOP 
R BSTUVWXYZABCDEFGHIJKLMNOPQ 
S STUVWXYZABCDEFGHIJKLMNOPQB 
T TUVWXYZABCDEFGHIJKILMNOPQK 
U UVWXYZABCDEFGHIJKLMNOPQRST 
V VWXYZABCDEFGHIJKLMNOPQRSTU 
W WXYZABCDEFGHIJKLMNOPQBSTUV 
X XYZABCDEFGHIJKLMNOPQRSTUVW 
Y YZABCDEFGHIJKLMNOPQBSTUVWX 
Z ZABCDEFGHIJKLMNOPQBSTUVWXY 
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6.  The Era of the Black Chambers 
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15. The Scrutable Orientals 
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19. Ciphers in the Past Tense 
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Suggestions for Further Reading 
IF YOU ENJOYED reading about codes and ciphers and want to learn more about them, the following list may 
guide you. It includes only works in print in English; libraries will have others. 
First, of course, is the unabridged version of this book. Though it adds but little to the individual episodes 
as printed here, it enriches the background with other stories and technical details, and cites sources. It is 
published under the same title by the Macmillan Company, 866 Third Avenue, New York, New York 
10022, 1164 pages, $17.50. 
To solve cryptograms, join the American Cryptogram Association. This worldwide organization of 
mutually helpful amateur cryptologists publishes a small magazine every other month with cryptograms for 
solution and articles on how to solve them. Dues are $3.00 a year; the treasurer is Miss Edna Bickley, 312a 
West Jackson, Mexico, Missouri 65265. 
Two books describe the standard cipher systems and how to solve them. Abraham Sinkov's Elementary 
Crypt-analysis (Random House, 1968, 189 pages) is very clear and effectively relates the techniques to the 
underlying mathematics. Helen F. Gaines's Cryptanalysis (1939, reprinted Dover, 1956, 237 pages) covers 
more ground but is less understandable. 
Other works deal with aspects of the subject. Barbara W. Tuchman recounts the political effects of the most 
important cryptogram solution in history in The Zimmermann Telegram (1958, reprinted Macmillan, 1966, 
244 pages). Ladislas Farago's The Broken Seal (Random House, 1967, 441 pages) tells about the 
development, theft, and solution of Japanese cryptosystems before Pearl Harbor. William F. and Elizebeth 
S. Friedman's The Shakespearean Ciphers Examined (Cambridge University Press, 1957, 303 pages) is a 
witty expose of the kooks who "decipher" false authorship claims of Francis Bacon from Shakespeare's 
plays. And Raymond T. Bond has collected sixteen of the 
458 
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better short stories involving a cryptogram, including those by Poe, A. Conan Doyle, Agatha Christie, and 
O. Henry, in his Famous Stories of Code and Cipher (1947, reprinted Collier Books, 1965, 383 pages). 
For youngsters, the following are the best of the many books in print: Sam and Beryl Epstein, The First 
Book of Codes and Ciphers (Franklin Watts, 1956, 62 pages), for grammar-school ages; Herbert S. Zim, 
Codes arid Secret Writing (William Morrow, 1948, 154 pages), for the junior high school level; and James 
Raymond Wolfe, Secret Writing: The Craft of the Cryptographer (McGraw-Hill, 1970, 192 pages), for the 
high school level. 
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Index 
0075 code/134, 137, 139, 140,     Ame, C., 248 
142, 143, 145, 148 13040 code,  137,   143,   144, 148,171 
A-3 scrambler, 294-298 
Abbasi, A., 374 
ABC Code, 278 
Abel, R., 371-372, 376 
Acme Code, 278 
ADFGVX system, 158-164, 167, 
442 
ADFGX, 158-161, 165 "Adventure  of  the  Dancing 
Men, The," 416-420 Advertisements,   personal,   in 
newspapers, 414-416 A.E.F. See American Expeditionary Force A.F.S.A. See Armed Forces 
Security Agency Akin, S. B., 320 Aktiebolaget Cryptograph, 211 Aktiebolaget      Cryptoteknik, 
211 
Albert, A. A., 440 Alberti, L. B., 90-95, 98 All-purpose cipher, 401-402 Alphabet cipher, xii Alphabetical 
Typewriter (cipher machine.) See 
PURPLE Amateurs, 388-389, 402-408 
See also inventors 
American Black Chamber. See Black Chamber 
American Black Chamber, The, 179-181 
American Cryptogram Association, 410, 411-412 
American Expeditionary Force, 156-157 
American Indian languages, 289-290 
American Telephone and Telegraph Company,  193-199, 202-203, 294, 295, 409 
Amjadi, M., 374 
AN-103, 325 
Anderson, W. S., 3, 340 
Ango Kenkku Han, 322 
Arabs, 80-82 
Argenti, G. B., 86 
Arisue, S., 328 
Armed Forces Security Agency, 379-380 
Army Security Agency, 15, 319,381 
Artha-sastra, 71 
A.S.A. See Army Security Agency 
Atbash, 72-73, 292 
Atlantic, Battle of, 244-245, 268-272 
Atlantis, 243 
Atlas computer, 394 
A. T. & T. See American Telephone and Telegraph Company 
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Atterbury, F., 107-108 Augustus Caesar, 77 Australia, 266 Austria, 128-129 
See also Dechiffrierdienst; Geheime Kabinets-Kanzlei 
black chamber, 104 Austria-Hungary, 128 Authenticators, 315 Autokeys, 97-98, 409, 453 Automated 
cryptography, 197 "Automatic cryptography," 
198 
B section, 245-246 Babbage, C., 406, 415 Babington, A., 87-89, 417 Babylonia. See Mesopotamia Bacon, Sir 
Francis, 166, 430, 
432, 458 Bacon, R., 430-432, 434-435, 
436 
Bacon-Shakespeare controversy, 184-185 BAMS code, 243, 325 Band-shift, 292-293 Band-splitting, 293, 294 
Baudot code, 195 Barber, R. T., 337 Barne, L, 412 Barne, W., 412 Baudot code, 194-195, 261 Baudot, J. M. E., 
195 Bazna, E., 228 B-Dienst, 241-245, 264, 268 Belaso, G. B., 96-98 Bell, Edward, 146-147 Bell Telephone 
Laboratories, 
443 Bentley's Complete Phrase 
Code, 278 Beobachtung-Dienst, 241-245, 
264, 268 
Bergenroth, G. A., 424-^28 Bernstorfi, J. H. A., von, 134- 
153 passim Berthold, H. A., 156-157 
Bestuzhev-Ryumin, A., 341 Beurling,  A.,  258,  261-262, 
663 
Bible, 72-73 Bibo, Major, 230-231 Bigram, definition, xiii Bird, J. M., 435 BLACK code, 249, 254 Black 
chambers, 104-106,109, 274, 341 
American, 6, 173-179, 191, 
192, 457 
Bletchley Park, 263-264 Boki, G. L, 359-360, 362 Bond, R. T., 549 Book cipher, 186-187 Bratton, R. S., 30 
Braune Blatter, 225 Breon, W., 279-280, 286 Brooke-Hunt, G. L., 172 Brotherhood, F. M., 1-2, 11 BROWN code, 
323 Browne, Sir Thomas, 432 Bryant, H. L., 2-3, 4, 47 Bullock, F. W., 317 Bureau du Chiflre, 159 Burke, J. P., 
390 Busch, H., 271 Business codes, 422-423 Byrne, J. F., 408-410 
C-36, 212 Cabinet Noir, 111 Cablegrams. See Commercial 
codes Cables, German transatlantic, 
cutting of, 129 Caesar alphabet, 77 Caesar, J., 77 Caesar   substitution,   77,   95, 
292, 354, 414, 415 Canada, 183, 266 Canaris, W., 249 Carbonari, 419 Cardano, G., 146 Cardano grille, 281, 283 
Cartier, F., 159 Cave, R., 46 
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Cavendish-Bentinck, V. F. W., 
266 
C.B., 319-320, 322 Censorship, U.S., 274-289 Central  Intelligence Agency, 378, 379, 382, 383, 384, 398 
Chamber analysis,   166,  257 Chaocipher, 409, 410 Chase, P. E., 121-122 Chaucer, G., 171 Checkerboard,   76,   
121-122, 186, 343, 357-359, 368, 369, 376 See also ADFGVX; Straddling 
checkerboard 
Chetardie, Marquis de la, 341 Chiffrierabteilung, 233-237 CHI-HE, 309 Childs, J. R., 172 China, 71, 281 Church 
registers, 312 Churchill, W. L. S., 131-132, 
244, 267-268,297-298 C.I.A. See Central Intelligence 
Agency 
Ciano, G., 248, 249 Cicero, operation, 228-230 Ciphers, xii, xiii-xiv all-purpose, 401-402 See also codes; 
Monoalpha-betic  substitution;  Poly-alphabetic substitution; Transposition 
Cipher alphabet See Alphabets Cipher devices cipher reel 
See cipher disks; cipher machines; grilles; multiplex system; skytale Cipher disks, 92-94, 403 Cipher  machines,   
167,  339, 
401, 402, 453 
See also A.T.&T.; Cipher disks; csp-642; Enigma; Hagelin machine; Jefferson cipher; M-94; M-134; M-138; M-
209; PURPLE; Siemens & Halske; SIGABA; 
SIGTOT; Wanderer Werke Ciphertext, definition, xiv Ciphony, 291-298 Clark, H. L., 24 Clausen, H., 379 
Clausen, M. G. F., 368-369 Cleartext, definition, xv Cleaves, H., 223 Code, 71, 112, 126, 167, 173-176, 216, 
219, 259, 290-291, 330-331, 354, 356, 362-363 commercial, xiv, 111, 130, 
278 
definition, xii-xiv enciphered. See Enciphered 
code 
one-part, defined, xiii solution of, 139-140, 143- 
144, 218-219, 223 two-part, defined, xiii See also 0075; BROWN; KRU; LA; under individual names Code and 
Cipher Compilation 
Section, 191 Code and Signal Section, 12, 
192, 207, 302 
Codebreaking, definition, xv Codegroups, definition, xii-xiii Codenames, 266-268 See also under individual 
codenames 
Codenumbers, definition, xii Codetext, definition, xiv Codewords, definition, xii Coincidence, theory of, 189 
Collins, S. W., 286 Combat Intelligence Unit, 8, 
10,12,16,35,300-314 Communications intelligence, 
xv Communications Intelligence 
Summary, 37 
Communications security, xv "Communication Theory of Secrecy Systems," 443-444 
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464       Ititi 
Computers and tabulators, 
393-395 
COMSEC, 387-390 Consolidated  Exporters  Corporation, 421-422 COPEK, 30,45,303,311 Coral Sea, Battle of, 304-305, 
310 
Corbiere, A., 107 Corderman,W. P., 317 Cory, Mr., 33 Council of Ten, 83 Craig, M., 14 Cramer, G., 413 Cryptanalysis 
as a physical science, 440- 
442 becomes a major element of 
intelligence, 165 becomes most important element of intelligence, 339-340 
becomes specialized, 166 coining of term, 190 contrasted with  cryptography,  154, 410, 439-441, 452, 455 definition, 
xv linquistic bases of, 81-82 machines for. See Robot cryptanalysts; Computers and tabulators mathematization of, 339 
methods of, 441-442 physical nature of, 440 pleasure of, 410-411 science or art, 454—455 time element in, 453-454 
See also Cryptanalytics; 
Cryptology Cryptanalytics, 454 Cryptanalyze, definition, xv Cryptogram, definition, xiv Cryptogram, The, 411 
Cryptography as noise, 450-451 contrasted with crypt analysis,   154,   410,   439-441, 452, 455 
definition, xi hierarchy of systems, 17 machines for. See Cipher 
machines 
mathematical nature of, 440 mechanization of, 339 pleasure of, 410 practical principles, 453-454 spontaneous origins 
of, 77 time element in, 453-454 See also Cryptology; Cryp- 
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1 Not the same thing as the American name J for the J series of Japanese codes.�
2 Whence, apparently, its codename. In American prewar military and naval parlance, the 

codeword ORANGE meant Japan in official papers such as war plans, and even in personal letters 
between high-ranking officers. In the 1930s, Lieutenant Jack S. Holtwick, Jr., a Navy cryptanalyst, 
built a machine to solve a Japanese diplomatic cipher that was abandoned in 1938. American 
cryptanalysts could very naturally have called it the ORANGE machine. As the successors of this 
system appeared, each increasingly enigmatic, their American codenames might well have 
progressively deepened in hue.�
3 This is the literal translation made by Mr. Cory of GZ and given in MAGIC. But Friedman and 
others have contended that it does not take into account the Japanese tendency to speak in 
circumlocution and by indirection. The spirit of it might better be rendered into English, Friedman 
suggested, as "on the brink of catastrophe" or "on the verge of disaster." Kramer conceded that 
the words should not be interpreted as mildly as the English seems to indicate, but could imply 
"relations are reaching a crisis." The British translated this phrase as "Relations between Japan 
and (name of country) are extremely critical." 
4 This may be why Rochefort did not simply request the keys from Washington via the special 
monitors' channel. 
5 The correct plaintexts were simply and, with the extra nd probably an inadvertent repetition, and 
China, it must, with the LYL probably a codeword for comma. 


