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Numerical Cipher Alphabets

Exemple:
Atapdayd numerical cipher alphabet

I Y 2

A B GCDE®PF & EIJ KELMBEG?P48HBSTDTT W
323334 35 30

11 12 13 L& 15 16 17 18 19 20 20 22 23 24 295 26 7 28 29 30 31 7

gince “here are but ten diglis, it is obvlous thet, ln order to represent a com-
plete alphabet, comblnetions of at leaat two diglts are necessary.

{b} Mixzed numerical cipher alphabsts are theose in whish the cipher
compenent 1& not & normal sequence of nusmbers, used in sopjunetlon with a normal
gequance of letters Ilo the plaln componant,

Examples: {1) Bandem mized mumerical clpher alphabet

ABCDEFOEIT K,L MY OPQRBRSTUTWIYZ
76 BE 1 67 4 80 &6 99 96 269 90 777 4 BT G0 B9 7 3 78 68 98 85 TO 97

Thiz exemple will also Lllustrate & type of numerlesl eiphasr mlphabet in which
mome of the digita moy be employed singly snd soms o peirs to represent slogle
plain=text lettera, thus retarding the attempis of eryptanelysta to Ihnolate the
irdividusl cipher equivalents of plein-text lebbers after they have been run to-
gether in the cryphogram.

{2} Systemationlly mixed numericnl ciphter slphabet

1 2 3 The pelr of numbers which appear-sa row and colums indi-
;A b : opatoTs are used nz the cipheT equivalsnt of the plaln
t H letter found st the intersectlcon of the row and solu=n.
2 F G E : That ia, & plein is 11 clpher, B plaln la 12 cipher, ete.

L, M M : Rectangles of warlous shapez and sizes may be uged, hav=

: ) :  ipg vericua key number arrangements, and lncludlng eslls

: g kO3 3 for proper mames and places oT blask sella. Also, the

s ﬂtuln plphnbet may be any type of mixed alphmbes, and may
inzeribed by followlog any prearranged route To TLL1

the proper eells ol the rectangls. )
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Assignment Three: Problem 2

Problem No, 2
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Naval Computing
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Station HYPO

Joe Rochefort
(1900 - 1976) The Codebreakers







oto # NH 73065 Japanese aircraft carrier Hiryu burning, morning of 5 June 1942







Copperheads | -V

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.
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Jn-25 Five-Digit Code

hatsu from 58743, 78225
shuushifu full stop 50418
maru ship name 76833
begin 45435
good 34131
commander-in-chief 415905

radio silence 66201



Additives

Encryption Decryption
“Full stop” 50418 Transmitted
Additive 65358 Additive 65358

False sum “Full stop” 50418






Table of Additives

35
57721
35985
14631
92353
60087
84793
05877
28079
67600
30103

86
56649
05767

T
L,

62535
35203
74508
55352
84234

Y
L ¥

41777

i
01532
23488
Q8070
00333
o4816
57057
67331
87758
95378

—_——
'1.-' &

63
Bo060
48677
B2480
74793
SETOR
40029
30025
F2050
36T
Bd154

61075

52
40243
09359
BGo542
94279
Ba115
4h694
51375
73613
24102
0lola

03
10421
47063
83622
25952
28621
02960
41395
72553
73492
19166







Indicator 6386652

35
57721
35988
14531
92353

84793
05877
28079
67600
30103

b
5h649
05767

TAL
£

62535
35203
74508
55352

e
7247

41777

i)
01532
234188
GEOTO
00333
0dR1a
57057
67331
95378

177

i)
BA0AD
48677
82480
74793
SHTO8
40029
30025
T2050
36759
a8154

52
40243
0939
BH542
94279
Bhl15
46604
51375
73613
26102
01016




Indicators

00300

00303

00301

00306

00304

30962

27755

87033

57508

89535

49517

96185

67676

66911

87019
75834
29481
15443 86097

89708 24236

91259

42742

336868

12379

98011

86989

43467

56611

57368

96177

38094

40719

92166

00502

72072




Vertical A

00300

00303

00301

00306

00304

78389 89535

27755

87019

98185

49073

30962

29481

38472

49517

03559

91259

75834

60851

66911

lignment of Messages

86989

29851

87033

89708

38094

43682

See6ll

67676

63482



















Double Repeats

Op-20=77mb

SEGRET

27 Detober 19440

LD RANDI
OP-20-02.,

mp-zo-g-—So.ﬁ‘s.

Jouble Repeats Ixpected by Chance on COPFEREILAD I.

This 13 a memorandum for the files regarding the
approximate number of chance answers expected on COPFERFMLD T,

Derivations of the formulee and caleulations were dome with
ths eid of Lt. Comdr. Oramer, Lt. Hall, snd It. 0leasecn.

2. For an overlap of "t7 between two messages, the
niumber of chances at a double repeat La: )

tt-ll

If two messages of equsl length "L» ere glld into and out of
alignment, the asum of the total triss for a double repesat is:

tal
) (t=1 1){L-1
S N i

=l




Number of Positions for Double Repeats

overlap positions

ENERIRENE
0 00ai 0 0

EpEpipEpE
ERIRERERE 1 0

afsfalalls 7

EpERE

[
[




Number of Positions for Double Repeats




Positions for Double Repeats






















Copperhead 1

19 November 1943 Proposal for Copperhead I submitted.
6 December 1943 Copperhead I program was approved.

3 November 1944 Copperhead I shipped to NCA.



Copperhead I

DECLASSITILD

I Authorily M&ole 59“"*"""“:"ﬂ s~
2y A N ara pa SAYY I

SCANNER PUNGCHES TAPE GHECKER

COPPERHEAD EQUIPMENT

BASEMENT  BULDING 4 ANNEX MAY 24,1945




Copperhead 1

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.



October-November 1944

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.












Copperhead 11

20 December 1943 Copperhead II is low priority.

8 November 1944 Copperhead II project is terminated.
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Edward Simpson:
Bayes at Bletchley Park

Ed Simpson CB ceased being an active statistician in 1947
he joined the Civil Service. Bur statistics owes him much, He is the
Simpson of Simpson’s index of diversity' and of Simpson’s paradox?, the
bizarre apparent contradiction which he publishfd in 1951 and which
has puzzled students of staristics ever since. Perhaps more importantly,
for the world as well as for statistics, from 1942 to 1945 he was a
code breaker at Bletchley Park, where Alan Turing and others broke
enetny ciphers and the world's firsc
modern computer was developed.
Here Edward Simpson tells the
hitherto unpublished story of the
part that Bayesian staristics played
in breaking two of the enemy
ciphers,

German teleprinte
0

o
Bill Torre;

76 significence 2018 The Ryl Staisie Socisy




Distribution of
Differences

hts
Differences of Scanning

Shinn Weig
Groups

2 3 45 6 7 8 9
23 45 6 7 8 9

1
1

0
0
1
2
313 2

0 98 7 6 5 4 3 2

0 9 8 7 6 5 4 3

1

|

0 9 8 7 6 5 4

09 8 7 6 5
1

1

414 3 2

0 9 8 7 6

515 4 3 2

0 9 8
1

1

6 5 4 3 2

717

9

0

1

818 7 6 5 4 3 2

0

919 8 7 6 5 4 3 2






















9.76%

17.60%

5.36%

5.36%

17.60%

9.765%

2.77%

14.51%

14.51%

2.77%

Additive False Sum

MAX Cards
1,4,7,8
0,3,6,7
9,2,5,6
8,1,4,5
7,0,3,4
6,923
58,12
4,7,0,1
3,690

2,5,8,9

MIN Cards
2,3,6,9
1,258
0,1,4,7
9,0,3,6
8,925
7,81, 4
6,7,0,3
5962
4,581

3,4,7,0










r A The detector should register a hit if the difference between the maximal

and minimal contributions is_equal to or greater than the following formula:
Maximal - Minimal > 42 + C |

where A equals a constant controllable by a calibfatéd dial over the range from

0.1 to 0.5, Z is the overlap, and C is a constant controllable by a calibrated

dial over t.he i'ange from O to 10, For example, if A4 is set at .3 and C at - 5

then a hit ahauld be registered if the difference is 8 at an overlap of 10 and




Distributions

=40 =20 20 . 40 -40 -0 0 40 =40 0 40 =60 =40 -ﬂ) W 40 60
L =45 |[Random CodeGroups L =350 |Random CodeGroups L =55 |Random CodeGroups L =60 |Random CodeGroups
21.6266 0. 24.0295 0. 26.4325 0. 28.8354

5.08328 6.32456 5.35825 6.63325 5.01978 6.9282 5.80367

-60 -40 -20 0 4 68 -60 -40 -20 20 0 & -60 -40 -20 % 0 &
L=65 |Random CodeGroups L=70 |Random CodeGroups L =75 |Random CodeGroups | =80 |Random CodeGroups
0. 31,2384 0. 33.6413 Q. 36.0443

7.2111 6.10934 7.48331 6.33997 7.74597  6.56249




Mamba

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.









NCML

1 December 1943 - 1 July 1945

5 Copperhead One
10 Vipers

1 Mike

3 Rattlers

2 Gypsy-Topas

1 Double Bombes

1 Asp

2 Sliding Grenades
60 M-9

8 M-8

1 Parallel Grenade 1 Cilli Grenade

1 Mamba 8 Inverted Bombes
30 Wave Filters Modified 25 Bombes
60 Boa 25 Squelcher Circuits
10 Special Boa

1 Satyr

495 Pluggable Reflectors

4 Standard Grenades

1 Drag Grenade

1 Coast Guard Grenade



3 April 1944

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.



Universal Machine

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






REAR ADMIRAL
JOSEPH N. WENGER, LISN
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