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In oxder to carry out the transposition, there are two wheel switohes (6 and
T) with 5 and 6 current paths respectively. They heve 10 and 12 settings respsc-
tively so that there can be 10 and 12 different associations respectively, e. g.

First group Second group
Key contacts B \ F ABG
Megnets k& ;\ X&

The external structure of the wheel switches can be geen in illustration 3,
the wiring in illustration 4. On its disc-shaped part the wheel has 10 or 12 con-
tacts a, as the case may be, of which two are aiwawe conngcted one with ths other
and with a collector ring b. Standing opposite the 16 or 12 contacts a are 5 or 6
epring contacts c(haraafter called "brushes"). The lead to the collector rings
proceeds via the collector springs d.

The two switch wheels are edvanced independently of one another by a set of
wheels with adjustsble pins, vhich is reproduced echematically in 1llustration o
For each whoel switch there ere 2 pin wheels & and b. These have 29, 27, 23 and
19 adjusteble pins. When the ad justable pins are in "+ Position”, they engage a
emall intermediate wheel ¢ and thereby edvance the ewitch whsol d by one position,
This forward movement therefore occurs when one of the two associated switch wheels,
or both simulteneously, engeges a Pin whioh 18 in + position. The leads to the 11
selector bar contects, to the 11 magnets and to the 22 inlets and outlets of the
wheel switches are a11 gathered together in a cable which terminates in a multiple
plug. The matching plugqu (vhich was missing in the machine examined) 1s obviously
connected o a switch system which allows any desived association of the contacts,
magnets and switch vheel inlets within the R and the S groups. (Supplemental change
of wiring!) '

By means of e mechanical mtohthoaotofpinvheolscanbouncouploa 80 that
the vheels can be reset independently of one another. The ewitch has four positiocns
end 1n addition to coupling the set of wheels 1t aleo causes the following changes:
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(exoup S in black) and A to E (group R in red). From the central section of the
dhﬁuituymmmtouoﬁ.ﬁm%md%htmﬁwﬂgMﬂm.ﬂm
"brushes” T to V and I to VI ave always comectid with the "collector rings"(1 o
5 and 1 to 6) which are inserted in a vertical column.

The 10 and 12 vertical columns correspond to the 10 and 12 settings of the
hnsﬂhhwuh.!b"hmbfamlhhﬁvﬂhﬂwhwnumu,Hhﬂutw
"collector rings" with the magnets A to E and A to F. The right side of ciasgram 1
Mmmuﬁmdﬁoowmtothow.

In deciphering the reverse holde true; the key contacts are linked with the
collector rings and the magnets with the brushes. (Naturally it is also possible to
encipher vith this second wiring and to decipher with the Pirst).

m'ﬂudimwmmmmmoeoftheconocmrim1:the
same for each brush, only the start of the sequences is different. Since the
oﬂhﬁwrﬂaumaumhhdﬁﬁou&hnwmmmﬂmoMmMaﬂmcuum
contacts, we can therefore substitute in the diagram for the mumbers the letters of
the magnets and contacta. Wothﬁnﬁndinmronovmgmlo:

Contacts Magoots

BEDFCBADFCEA

E

A EABEDFCBADFC
F FCEABEDFCBAD
) ADFCEABEDFCB
B CBADFCEABEDF
¢ DFCBADFCEABE




Di:c‘mssnw;

TOP SECRET | Aumormw%/l.

oF 217

Contacts Magnota
E BEEDFFFFCBADDDFFCEEEA
A EAABEREEDFCBBBAADFEEC
¥ FCCEAAAABEDFFFCCBAAAD
D ADDFCCCCEABEEEDDFCCCB
B CBBADDDDFCEAAABBEDDDF
c DFFCBBBBADFCCCEEABBBE

If there is a "compromised text", 1. 0., 1f we have & plece of plain text and the
matching cipher text, then we alao Imow the sequence of the contacts and magnots,

0. 8.:

(Group 8)
Contacte CADBBEFEACBFEED
Magnets ACBFDFADBAEBDDE

The underlined positions give the firet cluo. Tho arrangement of the ewitch wheel
otmsuhmnopouttonvhmﬂnmmt acts twlce in euccession. The
-@otmmmrwmomtmnmtthuoforebemtoaawtin
of the switoh wheel, Conversely at the position where the magnet sequence ¥D
memfwtbmmtmmoowthmmthmbeenarmardmmt.

The number of teeth of the pin wheels are known (19 end 23). Since a stand.
still occurs only when at this position both vheels have a "atandatui position”,
i. e., no edvancing pin, we know that "standetill" is again produced after 19 steps
by the ome whesl and after 23 pteps by the other wheoel. If deapite this faot at
swhapocttionmdvmeohuoocumd,thonthumstbednotothe other wheel,
We have thus obtained an "aedvencing pin". Teking into eccount the poculiarities of
thongnetmuonuausimbythoknonvirmgorthamtohvhael, 1% becomes
easlly poselible with about 150 lotterl.otmodtoxttoobtunthopatm
otthoptnvhoohanﬂﬂnmwt&imofthemtstothoomts. If by chanse
uMnMWmnmotummmummmcmamm
-umnmoa,unmmuu‘ambomm. To determine the group
numummtmm,motmmmmuormmmmu
mmmumuhmmtlamtohuontucommouatm
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KEYS WHEEL SW!TCHS CHARACTERS
ABCDE 1 6h1256432 1 A ABCDE
BCD 9 56432 o c
QALY 3213564125614 227 -n E Qi d
v (04 2}
KLMNO W 6432135683125 s g KLMNO
n o — =
PQRST Z 2564321356141 o x\uvxw/ 0 g PQRST
Lo CH
UVWXY §12564321356 35~ E UVWXY
(&) ~
28 K00 564125643213 6 F 28 r YU
| KEY CONTACTS MAGNE TS
| AB.CD ABCDE
{
| ! 2554134231 g1
| i 2 \\\\\\\
i I % 3125541342 @®2
{ o
=) o
m oz 4¥231255%13 mww
i v 13N 2 5301 a5 50 w:_
| v 53 V3 a3 nasy v5

THE SWITCH SETTING INDICATED BY ARROWS HAS, FOR EXAMPLE, THE

KEY CONTACT A - BRUSH Il - COLLECTOR RING 3 - MAGNET mw
Wil sIn ) E AN T EPEFYVIEIILL e ip g ISR 1T E

OR
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FOLLOWING CONNECTION:

KEY A THUS PRINTS
CHARACTER Y.

KEY N THUS PRINTS
CHARACTER F,
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