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National Cash Register 
Dayton, OH 
 





 
  2011 Inductee 





 
1 July 1942 – 1 December 1943 
 
     2 Experimental Bombes 
  99 Bombes 
     2 Double Bombes 
  103 

 
 



JN-25 



Joe Rochefort  
(1900 – 1976) The Codebreakers 







 
Operation Vengeance 

Isoruku Yamamoto 
(1884  - 1943) 



 
 
1943 The cryptologic crisis of the Battle of the Atlantic 
eased, and Lt. Lawrence Steinhardt was assigned the 
responsibility of designing machines to attack Japanese 
additive cipher systems. 

 



Superenciphered codes 





 
hatsu   from  58743, 78225 
shuushifu  full stop 50418 
maru   ship name 76833 
    begin  45435 
    good  34131 
  commander-in-chief 41595 
   radio silence  66201 

 



Encryption 
 
  “Full stop”  50418 
 Additive  65358 
 False sum  15766 

 

 
 Transmitted 15766 
 Additive  65358 
 “Full stop”  50418 
 

Decryption 



 
 
 
67854  59199  76833  57699  10047  70863  06138  27924 

 
 





 
 
 
67854  59199  76833  57699  10047  70863  06138  27924 
51375  41395  49111  68510  28079  84234  87758  72050 
18129  90484  15944  15109  38016  54097  83886  99974 

 









 
 

(Codegroup 1 + Additive) 
(Codegroup 2 + Additive) 

Codegroup 1 – Codegroup 2 
 



Align message groups vertically – in depth 
Align message groups and recovered additives 



Copperhead I 



 
 
 
05661  06511   07465  07495  12143  14240  14963  18673 
 
78009 57047  79519   06511   90318  72216  12143   94860  70240 
 



 
 
05661  06511   07465  07495  12143  14240    14963  18673 40876 
 
            06511   90318  72216  12134   94860  70240  54911  32814 

 
 
 



  



  



  



 
 
 



 
 
 

L = 100     328, 350 
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Align messages in depth 



 
19 November 1943 Proposal for Copperhead I submitted. 
 
6 December 1943 Copperhead I program was approved. 
 
3 November 1944 Copperhead I shipped to NCA. 
 

 





 
 25 August 1944 Engstrom to NCML 
    Copperhead I will need to handle 4-digit systems.  
 26 August 1944 Reply 
   Will provide switch to change from 4 to 5 digits. 
 25 September 1944 From Engstrom 
   Copperhead I needed as soon as possible. 
 14 October 1944  From Engstrom 
   Request status report on 4-digit problem. 

 
 
 

 
 



 
 

 23 – 26 October 1944 The Battles of Leyte Gulf. 
 

 24 – 27 October 1944  Desch’s name no longer appears 
on existing communications records. 
 

 15 – 18  November 1944  Attack on Hi-81. 



Align messages and recovered additives 



 
 
 
Slide recovered additives along messages, subtract, and 

check for high frequency code groups. 
 
 
 



 
 
 68377  35159  31043  47671  50280  80284  55463  10816 
              86060              90082                          59335  93992 
              59199              57699                          06138  27924 



 
 
20 December 1943 Copperhead II is low priority. 
 
 
8 November 1944 Copperhead II project is terminated. 



  



 
 
 

? 
 



Error detection property 



 
 
 
67854  59199  76833  57699  10047  70863  06138  27924 

 
 





Hall’s weights 
Shinn weights 



 
 

 78132   
 06936 
 72206  02267*  421 
 38804  03488 
 
  





Differences of Scanning 
Groups 

Distribution of 
Differences 



 
 Difference   Shinn Weights 
  
 0    438 
 1 or 9    300 
 2 or 8    249 
 3 or 7    418 
 4 or 6    365 
 5    230 



 
 

 78132  1 
 06936  4 
    7 
    3*  418 



Align JN-25 messages in depth 



 
 
   2           4           2          8          8          8         2          0 
02082  02688  04107  04455  06525  09207  09274  22871 
                5           8          5          4          7         6          6 
            00492  01962  05235  07377  07406  09520  12490 
 
                9           4          3          4         1           6         4 
      300       365      418      365     300       365     365 



 
 
 

Never Produced. 



Align JN-25 messages and recovered additives 





 
Message 
    5          6          8          4          6          9          3          5 
49073  38472  91259  86989  38094  38898  66585  89960 
 
Additive 
    5          4          0          6          4          4          4          9 
82229  89383  25426  39390  28057  68035  60457  62046 
 



  5          6          8          4          6          9          3          5 
 
  6          7          1          5          7          7          7          2 
  9          0          4          8          0          0          0          5 
  2          3          7          1          3          3          3          8 
  3          4          8          2          4          4          4          9 
  5          4          0          6          4          4          4          9 
  7          8          2          6          8          8          8          3 
  8          9          3          7          9          9          9          4 
  1          2          6          0          2          2          2          7 
  4          5          9          3          5          5          5          0 
 
 



  



    



12 April 1944 “Mamba Theory.” 
 
2 May 1944 “Communications on design.”  JN-11 is no longer a 
priority. 
 
3 May 1944 Recommend 2 Mambas.  Not required for JN-11. 
 
1 August 1944 JN-11 is no longer priority. 
 
18 November 1944 Status of Mamba?  Acme Pattern and Tool 
Company. 





1 December 1943 – 1 July 1945 production  



1 December 1943 – 1 July 1945 
 
5 Copperhead One 1 Parallel Grenade 1 Cilli Grenade 
10 Vipers  1 Mamba  8 Inverted Bombes 
1 Mike   30 Wave Filters  Modified 25 Bombes 
3 Rattlers  60 Boa   25 Squelcher Circuits 
2 Gypsy-Topas  10 Special Boa 
1 Double Bombes 1 Satyr 
1 Asp   495 Pluggable Reflectors 
2 Sliding Grenades 4 Standard Grenades 
60 M-9   1 Drag Grenade 
8 M-8   1 Coast Guard Grenade 
 



 
 
It is believed that considerable thought should be given 
to the desirability of building equipment of general 
usefulness which might do this and other jobs rather 
than a number of machines each designed to meet a 
specific need. 



 
 

This thought is advanced because it is felt that we should 
be building for the future where in machines built for 
specific purposes may become obsolete but the value of 
a more generally universal machine might become 
enhanced. 
 

J. Howard 



  



Joseph Wenger 
   

 Howard Engstrom 
 

 William Norris 
 

 John Parker 

ERA 
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