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Siemens and Halske T52 – Sturgeon

Figure: T52 Sturgeon at the National Cryptological Museum – Fort
Meade, USA – Source: G. Lasry
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Introduction

The Siemens and Halske T52 was a family of teleprinter encryption
devices used during WW2 by the German Army, Navy, Air Force,
and diplomatic services. It was considered more secure than the
Enigma machine, and it was mainly used for strategic communica-
tions.

More details about the history of the T52 can be found in
http://www.rutherfordjournal.org/article010106.html.

An overview can be found at
https://en.wikipedia.org/wiki/Siemens_and_Halske_T52.

A detailed functional description of the T52 models is given in the
additional zip file, as well as a simulator, and tips for cryptanalysis.
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Challenge (1/4)

This challenge is part of a series of challenges with T52. In this
challenge, you need to recover the plaintexts from a series of ci-
phertexts in depth, that is, a series of plaintexts which were all en-
crypted using the same key settings.

The model is known – T52ca, but the key settings (wheel settings,
wheel positions) are unknown.
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Challenge (2/4)

The following ten, in-depth ciphertexts are provided in the British
notation for the Baudot alphabet (each one has 100 symbols):

Ciphertext 1:
3ZURDOWIEKKC3MWCZTAU+P3CU3TYZTQ9SAQQ8/4HJEO+MPBHM4BHU4DYLBB+/NHMTN/GMM+CKJTKG/V3LQUYYPV4+GSCWIVVRJP4
Ciphertext 2:
ZAAPIM+HQQTKXP8TBAXNSFGHTT9SR+MFSXQQIAGDWQWQZPATLEXZKMVL/DNIOK9QTA+WYL/AQVLNSVYHJLIXBFR89YIAY+REMPRS
Ciphertext 3:
V4CPIM+HQKJFZXOMCB/ESFCHA8XZXQ4IMQHQ+NPTJHT9ERBLLEVOTU3MJY+KLLXZHW44ODCESB3FWNDNBD4EBP/LAMKLYGRKPGZE
Ciphertext 4:
UOZGYOVXIKGBUT3CYKUC8WZHCXTZYRKUGNH49G44JHLYXJKC8AVHIUDW4VYV3EQT4KTGQ4+WQJH3RQAHFO43OCRMUNTYR3FYPONP
Ciphertext 5:
AZG4EOY8D+UDTQ+CGAJXSLVHYK3LB/IVAQJUI4EYBTBTYHDTDG/B93BZLKNQO/XORG4RZDJT9VX3GNDGBBBUPPYMU9TYYUH4DVPK
Ciphertext 6:
ZOW+A4MXITPVPLBHFL9EP8VYOLAQ9JQI3/94PNTTJJQZZISPD9/M84TMLWWJ3+MYT+9HYC9BU+BFYRG9BE3OKDSSLUGEURU3VTJ+
Ciphertext 7:
AOORG43YD+UDYOMMBQIK4PZTHIGPS9JHTZSYRINPGMQ++9TYLWPTMQMK+FDOMZILIV4EMADBBVKXFCDTQ3KJNPIO9EO+SP4DIPXF
Ciphertext 8:
VUQG/4E8PQL/9TC4GNKLS+H8ONALIWN4QDTYPLCZZRI8IH9MPQCFMQXK+FDPK3VGW/G4DMECSBTOOQ4TSGSQGZRLFMBYY4YB3QOK
Ciphertext 9:
4SCFBJP9LTPVPARPJLOIOGTHKTI+/4HHFFAXPDM+V89NOXBIQJAMFHB4FEVBVZ/VQQ3SUHCESYPTPLGJEYS/XPSWR3Q+SP4DAXHF
Ciphertext 10:
VAMLNNFCD+UDI8RHJWN9ZM/GONAL8/8IOKMT+4XTJH3+KQH9CPJQ8QMK+FDCDLBTH4NBYCT+KF3LRB4NDJY4CHFLJEPJYLEDEXGF
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Challenge (3/4)

The plaintexts were extracted from Shakespeare writings, adapted
to Baudot teleprinter format, and encrypted. See the file
README.txt in the additional material for more details about the
Baudot alphabet and the British notation.

The answer to the challenge is a 6-digit code which appears near
the end of the first plaintext, encoded using the Baudot alphabet
in Figure Mode. For example, if the answer to the challenge is the
code 207553, it will appear as +++WPUTTE888 in British nota-
tion. The symbol + (repeated 3 times) is used to move to Figure
Mode, and 8 (also repeated 3 times) is used to return to Letter
Mode. You should enter only the 6 digits.
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Challenge (4/4)

The attached zip file includes:

1. A simulator in Java, used to create the challenges. For usage,
see README.txt.

2. A functional description of the T52 models, including the
description of the Baudot alphabet and its notations.

3. Ideas for possible attacks.
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