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Dear Mr. Weierud: 

This is an initial response to your Freedom of Information Act (FOIA) 
request of 28 October 2004, which was received by this office on 
2 November 2004, for a copy of the "Catalog of Enigma Cipher Machine 
Wirings." Your request has been assigned case number 44559. This letter 
indicates that we have begun to process your request. There is certain 
information relating to this processing about which the FOIA and applicable 
Department of Defense (DoD) and NSA/CSS regulations require we inform you. 

For purposes of this request and based on the information you provided 
in your letter, you are considered a representative of the media. Unless you 
qualify for a fee waiver or reduction, you must pay for duplication in excess of 
the first 100 pages. Your request for a waiver of fees has been granted. 

We have completed our search for records responsive to your request. 
The material responsive to your request is not voluminous or complex, and 
your request has been placed in the first-in, first-out processing queue for 
simple cases. Because there are several cases ahead of yours in that queue, 
however, we are unable to respond to your request within 20 days. We 
appreciate your patience with our efforts to treat all requesters fairly by 
responding to each on a "first-in, first-out" basis. 
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status of another FOIA case of yours (J9223-99) that is pending with this 
Agency. Due to an upgrade in our processing system, we have assigned a new 
case number to that request, FOIA Case 13586. Please be advised, FOIA case 
13586 is currently being worked and near completion. Once processing has 
been completed, we will notify you of our final response. 
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26 September 2007 

Mr. Frode Weierud 
Le Pre Vert 
1041 Rte de Mategnin 
F-01280 Prevessin-Moens 
FRANCE 

Dear Mr. Weierud: 

This responds to your Freedom of Information Act (FOIA) request of 
28 October 2004, which was received by this office on 2 November 2004, for a 
copy of the National Security Agency document entitled "Catalog of Enigma 
Cipher Machine Wirings," Control Number 182-4, June 1954. A copy of your 
request is enclosed. For purposes of this request, and based upon information 
you previously provided, you are considered a representative of the media. 
Additionally, you previously requested, and were granted, a fee waiver. There 
are no assessable fees associated with this request. Your request has been 
processed under the FOIA, and the document you requested is enclosed. 
Certain information, however, has been deleted from the enclosure. 

Some of the information deleted from the document was found to be 
currently and properly classified in accordance with Executive Order 12958, as 
amended. This information meets the criteria for classification as set forth in 
Subparagraphs (b), (c), and (g) of Section 1.4 and remains classified TOP 
SECRET as provided in Section 1.2 of the Executive Order. The information is 
classified because its disclosure could reasonably be expected to cause 
exceptionally grave damage to the national security. The information is exempt 
from automatic declassification in accordance with Section 3.3(b)(1, 3, and 6) 
of E.O. 12958, as amended. Because the information is currently and properly 
classified, it is exempt from disclosure pursuant to the first exemption of the 
FOIA (5 U.S.C. Section 552(b)(1)). 

In addition, this Agency is authorized by various statutes to protect 
certain information concerning its activities. We have determined that such 
information exists in this document. Accordingly, those portions are exempt 
from disclosure pursuant to the third exemption of the FOIA which provides for 

the withholding of information specifically protected from disclosure by statute. 

The specific statutes applicable in this case are Title 18 U.S. Code 798; Title 50 

U.S. Code 403-1(i); and Section 6, Public Law 86-36 (50 U.S. Code 402 note). 
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Since these deletions may be construed as a partial denial of your 
request, you are hereby advised of this Agency's appeal procedures. Any 
person denied access to information may file an appeal to the NSA/CSS 
Freedom of Information Act Appeal Authority. The appeal must be postmarked 
no later than 60 calendar days from the date of the initial denial letter. The 
appeal shall be in writing addressed to the NSA/CSS FOIA Appeal Authority 
(DJ4), National Security Agency, 9800 Savage Road STE 6248, Fort George G. 
Meade, MD 20755-6248. The appeal shall reference the initial denial of access 
and shall contain, in sufficient detail and particularity, the grounds upon 
which the requester believes release of the information is required. The 
NSA/CSS Appeal Authority will endeavor to respond to the appeal within 20 
working days after receipt, absent any unusual circumstances. 

Please be advised that the document appears to be missing some pages. 
This is because the blank pages in the document were removed. No 
information was on those pages. 

Sincerely, 

AA, ictuic,-4.,) 

RHEA D. SIERS 
Deputy Associate Director for Policy 

Ends: 
a/ s 
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INTRODUCTION 

By means of the following report, it is intended to bring 

together under one cover the available Enigma cipher machine wirings 

used prior to 1946. As one of the principal targets of the combined 

Anglo-American cryptanalytic effort during World War II, the German 

Enigma machine was the basis for a conqiderable number of reports. 

These have been searched for pertinent material. The record of 

Enigma wirings is complex and varied due to the use of this machine 

by many countries in one of its basic forms, or with alterations and 

innovations. Included in this paper are rotor wirings given by the 

British, the U.S. Navy, Coast Guard, and Army. Some of these wirings 

are clearly and explicitly presented; others are briefly noted; many 

have been taken from work sheets, and bits of scattered, unassociated 

papers wholly intelligible only to their originators; some exist with-

out accompaniment of explanatory data. Wirings and.the machines to 

which they pertain will be discussed briefly under separate headings 

insofar as data is available. 

Suggestions, critical comments, and additional sources of Enigma 

information are welcomed from readers for use in subsequent editions 

of this paper. 
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I. BACKGROUND OF THE ENIGMA 

The Enigma cipher machine was the backbone of German high-level 

military cryptography. Its most outstanding performance was exhibited 

during World War II when a series of variations and ingenious innova-

tions made it the leading target of Allied cryptanalysis. From its 

first appearance in the mid-1920'a to the end of the War, it went 

through the following forms: 

1. The 0-Bar Machine, used by the German Fleet. 

2. The Commercial or K Enigma, used by German commercial 

firms, the Post Office, the railways, and other miscell-

aneous German governmental agencies. 

3. The Counter (Zaehlwerk) Enigma, also referred as the 

"G". and nAbwehru, used by Military Intelligence (Abwehr), 

by the Reich Security Office (Reichss3cherheit:thauptamt), 

and by military attaches. 

4. The plugboard (Stecker) Enigma, used by the Supreme 

Command of the Armed Forces (OKW); the High Command of 

the Army, and in Army communications dry,n through divi-

sion; by the High Command of the Air Force, and in Air 

Force communications, dawn through group and sometimes 

squadron. 

5. The plugboard Enigma (Schluessel M), employing an addition. 

al rotor, used by the High Command of the Navy, and in 
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Naval communications, including the submarine arm. 

6. The plugboard Enigma with pluggable reflector D (Stecker 

mit Umkehrwalze D), used by the Air Force and proposed 

for the other Services. 

7. The plugboard Enigma with Stecker Uhr, introduced by the 

German Air Force. This device was a security feature by 

which the stecker of individual messages on the same key 
11 

could be varied. 

8. The plugboard Enigma with variable notch rotors (Luecken-

fuellerwalzen), proposed for the Supreme Command Armed 

11 Forces, Navy, and Air Force. 

9. Cipher Device 39 (Schluesselgeraet 39), proposed for the 

Supreme Conmemd Armed Forces, and the Army, Navy, and Air 

Force. 

The last twn machines do not enter into the period covered by this 

report. The variable notch rotors had not been distributed for 

general use and Cipher Device 39 was still in the development stage 

when the war ended. 

The plugboard Enigma is contained in a wooden box about a foot 

'square and six inches deep. When set up for use, it contains three 

wheels mounted between the endplate and reflector. It has a keyboard 

with 26 keys, labelled with the letters qf the alphabet; a'lampboard 

with 26 bulbs that shine through stencils on which the letters are 

marked; a stecker board; battery and switch. The lid of the box con-
TOP SECRET CONTROL NO. 182-4 
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tains spare lamps, plugs, etc., and the whole is fitted with a handle 

for carrying. When a key is depressed, one or more of the wheels ro-

tate one position and a current flows through the machine to one of 

the lamps. The letter appearing over the lamp is the enciphered 

result of the depressed key. The endplate is a ring of 26 terminals 

called entry points. In the unsteckered Enigma these are connected 

directly to the keys; in the steckered Enigma they are connected to 

the keys through the stecker board. 

The stecker board has 26 pairs of sockets labelled with the 

letters of the alphabet, one from each pair leading to a correspond-

ing key on the keyboard, the other to the endplate. This plate, if 

viewed from the side of the wheels and taken in anticlockwise order, 

is connected to the stecker board sockets in ABCD...Z order, this 

order being called the diagonal of the machine. Normally, the two 

sockets of a pair are connected together by a hidden spring. If a 

stecker is plugged into two pairs of sockets, say A and By these 

springs are forced away, and the A key is connected to the endplate 

at a position which would otherwise be connected to the B key and 

vice versa. That A and B are connected by such a plug is expressed 

in the form A/B, or B/A. The effect of the stecker on the encipher-

ment is as follows: if, at a position of the machine, A enciphers as 

it when there is no stecker, then at the same.position with stecker A/B, 

R/X and perhaps others, B enciphers as X. A letter which is not 

steckered to another one is said to be self-steckercu. 
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A wheel has 26 terminals on its right face (as it sits in the 

machine) and on its left face 26 plate terminals. The plates are 

connected across by wires to the pins in random order. On the right 

side is aratchet wheel and a large sprocket; on the left side is a 

metal ring, which can move freely relative to the wiring. This ring 

carries the letters A to Z (or the numbers 1 to 26) in order round 

its circumference, and is provided with one or two turnover notches 

on its extreme left edge. It can be held in any one of the 26 

positions by a clip, the setting of which is called the ring setting. 

The German Army and Air Force used five wheels, numbered I to V, 

each having one turnover notch in a position which varied from wheel 

to wheel. The Navy used three additional wheels, VI, VII, and VIII, 

each having two turnover notches at points diametrically opposite 

each other on the ring in the same positions on each of the wheels. 

When inserted in the machine, the wheels are mounted on an axle and 

the sprockets are held by pawls in the casing of the machine. Any 

three of the wheels in any order may be in the machine at a given 

time, and these are referred to as the right-hand, middle, and left-

hand wheels. Parts of the sockets project through the casing of the 

machine, enabling each wheel to be rotated by hand and set to any one 

of the 26 positions. The position of the wheels is described by the 

letters on the rings which show through three windows in the casing 

of the machine; the sequence of the three letters which show are 

c&.1.1ed the window position. The pins of each wheel are in contact 
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.with the plates to the right of the wheel, or, in the case of the 

right-hand wheel, with the endplate. The reflector has only 26 pins 

which are connected in pairs and are in contact with the plates of 

the left-hand wheel. Unlike the wheels, the reflector is not rotat-

able in the steckered Enigma. 

The 0-Bar Enigma came into use in the early 19201s. It had 

three wheels and no stecker, and the curious characteristic of 29 

letters on its keyboard. Of these 29 letters, X always enciphered 

itself without the current entering the machine, and the 28 letters 

were enciphered in the normal manner. The rings of the wheels had 28 

letters printed on them; curiously, the o-umlaut had been omitted and 

from this fact the machine derived its name. It was solved by Polish 

cryptanalysts and all traffic was read. The German Fleet discontinued 

its use in 1931 when it was superseded gradually by the "Schluesael MM 

or Navy plugboard Enigma. 

The plugboard Enigma was the standard Service machine used by the 

Army, Air Force, and Navy. The Germans first used this machine with 

three wheels and six steckers. The reflector belonging to it was the 

"A" or "Anton". Having obtained photographs of the keys for three 

months, during which period the wheel-order remained unchanged, the 

Poles reconstructed the wiring of wheels 1, 2, and 3. Originally, 

three wheels, having one notch per wheel, were chosen from a set of 

Live. Later, under German naval procedure, three wheels were chosen 

from a set of eight, five of which had one notch per wheel and three, 
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two notches per wheel. The reflector went through changes from the 

"A" to the "B" and "C". The "C" as used for a few weeks only in 

1940 on one Norwegian air frequency. 

The old "B" reflector, which replaced the "A" in the summer of 

1937, was abandoned by the Navy and a new "B", half its size, plus an 

additional wheel (Zusatzwa1z4 - the number 9 Delta or Beta wheel - 

were introduced 1 February 1942, making the Navy machine a four-wheel 

Enigma. The Beta wheel was so wired that when set at the letter A, 

the combination of it and the new "B" reflector would give an effect 

equivalent to that of the old "B" reflector, thus enabling holders of 

the four-wheel machine to continue communicating with holders of the 

three-wheel machines. On 1 July 1943, a tenth wheel, the Gamma wheel, 

was introduced. When this wheel was set at the letter A and combined 

with the new "B" reflector, the effect of the "C" reflector was pro-

duced. These last two additional wheels had no notches and were used 

interchangeably in the fourth wheel position. Subsequently, about 1 

January 1944, the Air Force introduced the pluggable reflector "D" 

which caused considerable difficulties for Allied cryptanalysts. This 

form of the machine as employed by the Air Force used three one-notched 

wheels from a set of five. The plugging of the reflector formed part 

of the key and changed at first three times and later four times a 

month. At leant two Army keys used the "D" reflector with a daily 

changing plugging, and it seems probable that it was introduced on one 

of them in 1943. The pluggable reflector was not used by the Navy. 
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Still another version of the plugboard Enigma was proposed, 

using three from a set of five multiple- arid variable-notched wheels 

called the Lueckenfuellerwalzen.1 The reflector in this machine was 

a pluggable or non-pluggable fixed plate, as desired. These changes 

introduced an aspect of unpredictability in key change. 

During the 1930t5 various patents were issued to German inventors 

for Enigma machines manufactured for sale in Germany and other coun-

tries. These machines were used m6st1y by German commercial firms for 

sending business instructions to their agents in other ccuntries and 

could be bought freely on the open market. The Commercial or K Enigma 

was sold openly until about 1934. It was used in variouB versions by 

the Croatian puppet government, the Spaniards, Italians, the Swiss, 

and, of course, by the Germans themselves. It had three single-notched 

wheels, a settable reflector, and a fixed input. Many countries re-

wired the wheels for greater security. After the Nazis acceded to 

power the machine was withdrawn from the market. 

The years 1936 to 1939 cover the period of the Spanish Civil War. 

When it started, the A Commercial Enigma, an unsteckered machine, was 

already in existence. A serial number accompanied the A on these 

machines. They were so marked by their manufacturer, Heimsoeth and 

Rint(e of Berlin. If no letter followed this serial number the machine 

1 

The compiler tested a set of captured Lueckenfuellerwalzen an the 
NSA Museum) for wiring; it was learned that these rotors bad Um 
same wiring as the standard military machine. 
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was usually a standard Army model used by the German Army, the Schutz-

staffel, and the German Air Force., If a Greek letter "Alpha" or 

"Delta" followed the serial number (e.g., A-246176a) the machine Was a 

standard model returned to its manufacturer for special rewiring. The 

purpose or destination of these machines has not been determined. 

The Italian "K" Naval Enigma was an improved version of the "A" 

Commercial. It differed from the "A" in that the notch on each of its 

three wheels was attached to the ring of the wheel instead of to the 

wheel itself. It was used by the Spaniards during the Spanish Civil 

War and by the Italians for naval communications between Rome and the 

Italian colonies. In this capacity it was called by the British the 

"Italian K" or the "K Italian Naval Enigma". 

During the summer of 1937 the German Intelligence Service and its 

subsection, the Security Service, referred to respectively as "Abwehr"
2 

and "Sicherheitsdienst"3, were sending secret agent traffic from 

Germany on various networks throughout Europe. This traffic was being 

intercepted by the British at GC&CS. Mr. Knox of GC&CS is credited 

with having been the first to solve messages from this traffic and with 

the setting up of a section for the purpose of continued cryptanalytic 

attack on the system. This unit was called the "Illicit Series Knox 

2. Amt, Aus3andsnachrichten and Abwehr or "AAA", (headed by General 
Canaria) a part of Hitler's Oberkommando der Wehrmacht (OKW), the 
Military High Command responsible for coordinating and controlling 
the Army, Air Force, and Navy in the general conduct of the war. 

3. The Sicherheitsdienst (SD) headed by HiLmler; the principal intell-
igence organization of the German Nazi Party. 
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Section's, thenceforth referred to .as ISK. Since the Italian and 

Spanish traffic, discussed in the previous paragraph, presented the 

same kind of cryptanalytic problem as the messages coming from Germany, 

though entirely unrelated, ISK also took this traffic under surveil-

lance, and during the Spanish Civil War solved the Italian K Enigma. 

By this time, the reflector known as ',Anton,' had been changed in the 

standard Service machine to "Bruno". 

From the earliest days of World War II (1939-1945) Berlin main-

tained an extensive network with the main Balkan cities - Vienna, 

Belgrade, Bucharest, and the whole of eastern occupied Europe as far 

afield as Salonika and Warsaw. Previously, messages already solved by 

the British and identified as coming from the Abwehr had been enciph-

ered in a non-machine system. Suddenly towards the end of 1939, Enigma 

traffic, related to these earlier messages, began to appear on a Berlin 

to Madrid net and consequently was recognized as also coming from the 

Abwehr. This traffic involved many keys. Abwehr agents also appeared 

in Turkey during the early part of the war. They sent numerous 

messages to the Balkans and to Berlin; throughout the war the Abwehr 

kept up extensive communications with Madrid and Lisbon.4 

At the end of the Spanish Civil War, the Spanish usedtheir K 

4. It was during 1939 that Cipher Device 39.(Sch1uesselgeratt 39) was 
proposed for the Supreme Command Armed Forces, Army, Navy, and Air 
Force. But there were so many alterations and time difficulties 
involved in getting this machine under way that it actually never 
left the development stage. 
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Enigma for communications with. the Naval attache and the Italians sent 

theirs to stations in the colonies T Asmara, ahodes, Tripoli, Bengazi, 

Leros, and Tobruk. The Enigma referred to by the British as *Italian 

Naval II" was used for this new Italian traffic and ISK began work on 

it in April 1940. During this year also, the British recovered the "C" 

(Caesar) reflector used in the Naval Enigma. This reflector was never 

used with Army or Air Force keys. 

The Abwehr at this time was wing ten steckers and eight wheels.. 

In the course of World War 11, it and the Sicherheitsdienst used nine 

different Enigma machines.5 In May 1941 they introduced the Canary 

Islanis Enigma for messages passing between Cisneros and Paris. OK 

began attacking these. By December Abwehr traffic had reached a high 

peak. enabling such good cryptanalytic attack that from then on to the 

ead! of the war most of the important Enigma traffic sent by the Abwehr 

and Sicherheitsdienat was read consistently. Towards the end of the 

war, an important network of mobile Abwehr units appeared in France and 

the Low Countries. This network used a key of its own and the decrypted 

messages provided one of the most important sources of cribs for attack 

on other Abwehr Enigma systems. 

On December 7 1941 (Pearl Harbor Day), the A-837, an old model 

three-wheel lampboard Enigma, was seized by the U.S. Treasury Depart-

ment on the premises of CRENLiiYCO in New York. It was thought that the 

5. These were the Group II, GGG, KK, GREEN South American, Canary 
Islands, SD,- am South Amorican, KD, and the Service Enigmas. 
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German ioermsor used this machine and that it probably was the only one 

employed 'by German firms throughout the world. On the 25th of 

this month the first ISK key (Balkan or IT") was solved. The control 

station for this key was at Berlin and the network included all the 

principal Balkan cities - Vienna, Bucharest, Zagreb, Sofia, Athens, 

and Salonika. 

Towards the end of 1941 Abwehr and Sicherheitsdienst cipher 

messages began passing between certain stations in the Gibraltar area 

using the "GGG" or 1,3 G" commercial type three-wheel Enigma. This 

machine was solved by ISK in February 1942. About the same date the 

Naval Service Enigma became a four-wheel machine by splitting ite old 

reflector into a "Bruno" reflector and a "Beta" Zusatzwalz*. 

By 1 June 1942 a new wheel had been introduced in the Italian 

Naval II Enigma. In July, American analysts in the Signal Security 

Service became aware of he ORANGE Enigma used by the Abwehr and 

Sicherheitsdienst on a special German diplomatic net operated and con-

trolled by the "Auslands Organieltion" which was concerned with German 

persons living abroad. This was a multi-turnover Enigma with a rotat-

ing reflector and without a stecker. It differed from the Commercial 

machine in the wiring of its wheels and in their motion. 

In August of the same year the Swiss Enigma (U.S. cover samel 

INDIGO), a commercial model with special wiring of its rotors sad 'with 

its turnover mechanism on the ring, underwent the first of four pert-

odic change t Ltt cipher wheels. Then in October, the KK 
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captured in North Africa. It was described by the U.S. Army Signal 

Corps as a revised version of the 11-15-17-notch Group II Enigma, with 

three wheels and a rotatable reflector and was used by the German Armi-

stice Commission in French Africa. On the tenth of this month the 3-K 

(GREEN) Enigma, a multiple-notch machine, was first heard on a European 

station in Cologne. It was believed to be linked with a station in 

South America. There was also an alternate control from Bordeaux. 

This machine was solved by the British in December. At this time also, 

messages transmitted between the Spanish Military Attache in Berlin and 

Army Headquarters in Madrid were being analysed by ISK. It was assumed 

that since the Naval Attache used a Commercial machine, the Military 

Attache would do likewise, although it was certain that the two diff-

ered in miring. About this time, the "Counter or Zaehlmerk Enigma 

came into the picture. It was so named from the fact that it had a 

letter counter in its mechanism, This machine introduced multiple-

notch wheels. Approximately 100 of this model were made. They were 

first issued to German military attaches. 

In February 1943 the U.S. Coast Guard solved the 3-K (GREEN) 

Woo* leplependentliocthe British, On 7 April the Swiss (SZD) INDIGO 

Enigma underwent ite faecond change in mneel wirings. In May the Canary 

Islands Enigma was solved by the British and was eetablished as a 

single-turnenfor, unsteckered type nachine used by the Abwehr and Sicher-

heitsdienet for Maintaining a weather- and ship-reporting service be-

tween Berlin aid the Canary Islands. In the summer of the same year, 
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interest was revived in the German diplomatic ORANGE Enigma; July 

brought forth in the Service Enigma alternate wheels for the reflector 

and Zusatzwalze. The Caesar and Gamma wheels were solved by the 

British in mid-July. Later they learned these had already been cap-

turd some time previously in North Africa, but had not been sent on to 

GC&CS. In July, too, British solution of the Italian Naval II Enigma, 

and the wiring for the INDIGO were obtained. 

Until the end of July 1943 the only Enigma messages sent by the 

Sicherheitsdienst were passed from Pskov and Smolensk to Berlin. On 

the 27th however, a cipher link was discovered between Rome and Berlin. 

The machine used by the Sicherheitsdienst was called the "SD Commercial". 

It was solved by the British in August. 

It was during 1943 that the Counter Enigma was withdrawn from the 

Military Attache service and issued to Military Intelligence (Abwehr). 

Some were also sold to the Dutch government. In October, American 

analysts received the April-September keys for the ORANGE Enigma from 

the British. It was suggested that GGG holders were possibly using the 

standard Group II machine. November 4th brought mention of a RED (Rot) 

machine on the 3-N circuit. This was a multiple-notch Enigma using the 

old Commercial reflector. It was similar to the GREEN machine and was. 

used by the Abwehr and Sicherheitsdienst for communications to South 

America. By 12 November the first solution of the German diplomatic 

ORANGE system was effected, and on the same day the British solved the 

Spanish Military Attache Enigma. It had been used for communications 
TOP SECRET CONTROL NO. 182-4 
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between Madrid, Berlin, Rome, Vichy, and Berne. 

On December 1943 a machine using RED Enigma wheels and GREEN 

Enigma reflector was discovered through superenciphered instructions 

sent from Berlin to Argentina. It appeared that a Kryha machine pre-

viously used for communications between these two cities was wearing 

out, and was to be replaced by the RED Enigma. Confusion reigned. 

Messages were sent back and forth on BLUE, GREEN, and RED keys. The 

BLUE key was never solved. The Argentine station revealed in a com-

plaint to Berlin that its machine, the G-208 Enigma6, could not 

decipher the Berlin messages. Finally, Berh!1 !tdmitted having made an 

error by using wheels from two different machines, and the combined 

RED and GREEN Enigma was originated. It was apparently used later by 

the 4-0 component of the Sicherheitsdienst and as such was solved by 

the U.S. Coast Guard. The British solved the South American RED 

Enigma in January 1944. 

From 1 January to October 1944 the third periodic change occured 

in the wiring of the Swiss (SZD) cipher wheels, and in February the 

cipher link between Rome and Berlin using the SD Commercial changed 

its cipher system, Thenceforth the Enigma was steckered. Both the 

Italian service and the Eastern Sicherheitsdienst machine service 

died early in 1944 at which time the 5icherheitsdienst organi;ation in 

Turkey began using the Commercial machine. In March, the U.S. Coast 

6. A wheel marked G-208 was sold with a machine sent to the Dutch 
State with the consent of OKW. 
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Guard solved the RED (3-N or 3-Nan) Enigma independently of the Brit-

ish. In July the Germans introduced the Enigma Uhr, which was con-

fined to only a few Air Force keys. This device took Allied crypt-

analysts completely by surprise, and it was not until after the war 

that a model was captured. Solution and reconstruction of the machine 

were obtained from theoretical study within a few days after its intro-

duction. OUring the summer a number of "T" or Tirpitz Enigmas, produced 

by the Germans for the Japanese, were captured in a warehouse in 

Normandy. In August the Americans raided the port at Lorient in 

Brittany, France and carried away 60 of these machines. These were sim-

ilar to the old three-wheel, movable reflector Commercial model, but had 

a different input sequence, and eight wheels from which three were 

chosen at a time. In December the principal Enigma used by the Abwehr 

for European communications - the Group II - was solved by the British. 

On December third, the KD Enigma was introduced on the Berlin- Madrid-

Lisbon network as a Group II replacement for thy last part of the Gor-

man phase of the war. This Enigma used a pluggable "D" (Dora) reflector, 

had nine notches per wheel and identical turnover pattern for all wheels. 

Six wheels were recovered, and the machine was solved by the British on 

28 January 1945. Near the end of the war the German Air Force made uee 

of a pluggable reflector. 

On 1 February 1945 the Swiss made a fourth routine change in the 

wiring of the SW cipher wheels. On 20 February and 25 March the 

11 
Rumanian Air Force (PINE) and antiaircraft (ASH) traffic, respectively, 
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began coming in. The Rumanian Enigma differed from the German Anigma 

only in the use of a new reflector. During April the equivalent wir-

ing for three wheels of the Swiss (SZD) Enigma was recovered. On, the 

29th, the A-1214 was captured by U.S. Naval Officers at Brescia in 

Northern Italy) and sent to Washington for study. It was the old 

commercial type, its three wheels having Enigma motion and its reflect-

or settable by hand. The wheels, however, had a new set of wirings and 

were notched the same as the 4-J Coast Guard wheels though for differ-

ently numbered wheels. 

On 6 May 1945 Germany surrendered to the Allies. In July the 

TICOM Unit at the Signal Security Agency furnished the wirings for the 

A-15081 or "Delta" Enigma, used by the German Attache at Zagreb. This 

was a standard Army Enigma wired for special use. On 3 July the U.S. 

Military Attache in Buenos Aires reported on the G-260 Enigma, captured 

by the Argentine Police in a raid on German headquarters. 

'In September 1945 Japan surrendered to the Allies. 

(b) 1) 
(b)(3)-F.L. 86-36 

(b)(3)-50 USC 403 

(b)(3)-18 USC 798 
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A chart on the following page gives in brief outline a description 

of the progressive changes in the German Enigmas. All the. foregoing 

machines, except the 0-Bar, Cipher Device 39, and the NUM are discussei 

in the succeeding pages under individual headings, withadditional de-

tails and variations. 

(b)(1) 
(b)(3)-P.L. 86-36 
(b)(3)-50 USC 403 
(b)(3)-18 USC 798 
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PROGRESSIVE CHANGES IN RMAN ENIGMA 

a. 

U. 

*Enigma 
model 

Commercial 
(ulp) 

Used by Number of 
rotors 

Number of 
notches 

Type of Type of 
reflector endplate 

Commercial firma 
Reichspost 
Reichsbahn 
Misc. govt. depts. 

3 1 Rotor, not Not 
pluggable pluggable 

Counter Military attache 3 Multiple Rotor, not Not 
("Zaehlwerk" until 1943; then but fixed pluggable pluggable 
"Abwehr" Reich Security 
"G") Office 

Plugboard Supreme Command 3 from Fixed plate, Pluggable 
("Stacker") Army, Air Force set of 5 1 not pluggable 

Navy Navy standard 3 from 5 with I Fixed plate, Pluggable 
Plugboard machine set of 8 3 with 2 not pluggable 
("Schluessel M") & 1 from 2 2 with 0 

Plugboard Just beginning 3 from I Fixed plate, Pluggable 
with pluggable to be used by set-of 5 pluggable 
reflector Air Force; pro-
(Umkehrw-alze D) posed for Supreme 

Command Armed 
Forces, and Army 

Plugboard with Proposed for 3 from Multiple, Fixed plate, Pluggable 
variable notch Supreme Command set of changeable, pluggable 
rotors (Luecken- Armed Forces, & 5 ? and there- or not 
fuellerwalzen) for Army, Navy, fore non- pluggable 

Air Force predictable 

* Only machines for which wirings are available are included in this table 

'OP 

IND 
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Names: Commercial 

Swiss Enigma 

Used by: Commercial firms 
Reichspost 
Reichsbahn 
Miscellaneous government departments 
Swiss Government 

Rotors: 1. Right fixed sequence, usually QWERTZU. 
2. Three cipher wheels which are interchangeable. 

Each wheel has one notch. 
Construction: Hebern-type wheels; consists of two parts: 
the core (containing random-mixed wiring); and the tire 
which may be revolved to any one of 26 positions with 
relation to the core. Tire setting called nRingstellung" 
and affects motion of wheels and acts as concealment of 
core positions. 

3. Umkehrwalzeor reflector - wired on right side only; 26 
contact points wired to each other in mixed order to form 
13 reciprocal pairs. 

Motion: Regular and meter-like. 
Wheel 1 moves once with every letter encipherment; wheel 2 
steps one when dog engageo notch on wheel 1; wheel 3 steps 
one when dog engages notch on wheel 2 (at same time, wheel 2 
will move again). 
Reflector remains stationary but may be set by hand at any one 
of 26 positions. 
Encipherment takes place after stepping. 

Reflectors Rotors not plussable. 

Endplate* Med, not plusgable. 
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Namest Zsehlwerkmaschinc (Z-Wahine) (Counter) 
ANUS (ABA) 

VA (British) 
Abwehr 
non 
Group II type 

Used by: Military Attache until 1943; then by Reich Security Office 

Rotors: 1. hight fixed sequence. 
2, Three cipher wheels which may be interchanged. Multiple 

but fixed notches - 11, 15, and 17. 
3. Rotating Umkehrwalm 

Motions Wheel 1 steps one with every letter encipherment; wheel 2 stops 
one when notch on wheel 1 is in effective position; wheel 3 
steps one when notch on 2 is in effective position; Umkehrwalse 
steps one when notch on 3 is in effective position; each wheel 
moves only when all wheels to its right (faster than it) move. 

Reflector; Rotor, not pluggable, rotating. 

Endplates Fixed, not pluggable. 

SLCHLT COMM NO. 182-4 
Copy 7 of  30  Copies 
Page----37--of__3,9 Pages 



ICID: 3220592 

Tor SEORET FROTH 

OUTLINE OF ENIGMA MACHINES Page_11, 

Names: Plugboard Stecker 
YELLOW (ASA) 

Used by: Supreme Command, Army, and Air Force 

Rotors: Three from a set of 5 available rotors. 
Each rotor has one notch. 

Motion: Same as Commercial machine. 

Reflector: Fixed plate, not pluggable (until later when the pluggable 
D Umkehrwalzawas introduced). 

Endplate: Pluggable, reciprocal stecker. 
Generally, six letters were left unsteckered, the other 
twenty letters being steckered together in 10 pairs. 
Difference between encipherment of this machine and the 
Commercial machine lies in endplate steckering. 
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Names: Navy Plugboard 
4-wheel Machine 

Used by: Navy components 

Rotors: Four cipher wheels; three from set of eight are used; and one 
from set of two. In set of eight, five wheels with one notch, 
three wheels with two notches (regulAr Enigma wheels). In set 
of two, one is chosen which does not move but may be set in 
any one of 26 positions by hand; these wheels have no notches; 
called by Navy the "Beta" wheel. 

Motion: Regular Commercial Enigma motion; notch on slow wheel has no 
effect. 

Reflector: Fixed plate, not pluggable. 

Endplate: Pluggable. 
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Names: Plugboard with variable notch rotors 
Lueckenfuellerwalzen 

Used by: Proposed for Army, Navy, and Air Force. 

Rotors: Three from set of five. 

Motion: Based on multiple, variable notch rotors. Notch patterns 
changeable and therefore non-predictable. 

Reflector: Pluggable or non-pluggable fixed plate. 

Endplate: Pluggable. 
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Names: Plugboard with Pluggable Reflector 
UmkehrwalzeD (Dora) 
Uncle Dick 

Used by: Just beginning to be used by Air Force, but proposed for Army 
and Navy as well. 

Rotors: 3 from set of 5; 1 notch per rotor. 

Motion: Regular Enigma motion. 

Reflector: Pluggable fixed plate. 

Endplate: Pluggable. 
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TV. ENIGMA WIRINGS 

1 A. Unsteckered Enigmas 

[In listing wheel wirings, the various Enigma 
machines have been arhitrarily classed according tO cer-
tain characteristics; the grouping is by no means inten-
ded to be definitive. Wheel wirings, as ordinarily 
given by sources, are with the rings set at letter A. 
The letters "r" and "1" represent "right" and "left", 
indicating the direction of the flow of current through 
the wheels. 

The appendices comprise four documents of interest 
from TICOM sources. Indices to all wiring sequences and 
individual machines begin on page 219. Source of mater-
ial is given with the discussion of each machine. A 
full list of these sources starts on page 209.] 
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Name of Machine: COMMERCIAL ENIGMA 

Sources: (These are listed under the various types) 

The Commercial Enigma is known to have been sold widely prior to 
1935. It was used by several governments. Some of these countries 
rewired the wheels for greater security. Presumably because of its 
different usages it has ben 'named simply Commercial, A-Commercial, 
D-Commercial, and K. A Serial number prefixed by A without an 
additional suffix denotes a standard Army machine as issued to the 
German Army, Air Force, and the SS. In addition, there are various 
types with the Greek letters Alpha and Dela suffixed to the serial 
number, e.g., A-246176a. These were standard machines returned to 
Heimsoeth & Rinke (manufacturers of the machines) for special re-
wiring. The purpose or destination of these machines is unknown. One 
machine included in this report has the letter S suffixed to its 
serial number. 

Basically, the machine has three single -notclod wheels, and six 
wheel orders. The reflector is settable and the endplate sequence is 
fixed. (AU Commercial type Enigmas dealt with at ISK had the QWERTZU 
input). The three wheels are wired differently and are usally dis-
tinguished by the numbers I, II, and III. Each wheel has one notch in 
its ring so placed that wheel I steps at position E, wheel II at N, 
and III at Y. The rotatthle reflector is moved mechanically, but can be 
set at any one of 26 positions by hand. The wheels and reflector each 
have clip position devices (Ringstellung). When the several clip 
positions are known, a definite setting of the wheels is determined by 
noting which letter of each ring appears in the window situated in the 
cover of the machine. The letters are read from left to right starting 
with the reflector. 

This discussion deals with Enigmas in the following order: A 
types, Swiss, D, K, and those named simply Commercial Enigmas. 
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Name of Machine: A (OLD COMMIRCIAL) 

Source: 6b (p. 1-3) 

These wheels were sold on the commercial market. They were 
marked A by the manufacturers. At one time the Swiss used this Enigma, 
and it is believed that they rewired the wheels (but not the reflector) 
twice in the passage of years. 

The reflector on this machines in addition to being used on the 
Swiss rewired models, is also used on the Spanish Naval Attache machine 
and on the Coast Guard 3-N Enigma. 

These two wirings were obtained from the U.S. Army Signal Corps. 
The reflector is the same as for the old commercial machine. 
Apparently the Swiss rewired the three wheels but not the reflector. 
No information is available as to notches; they are presumed to be the 
same as for the old commercial. 
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Name of Machine: A (OLD C(MERCIAL) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: (Paper strip wiring) 

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. HRWYIPCGVXLAFUJBKODTSMZNQE 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
SEWYMGDLOIUBTXKVJPAFZCNHRQ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
LVADZPCGYBHXQSUETKFIJWMORN 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 

1 
NSA Form 781-CIOS I Jul 52 
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Name of Machine: "A" or OLD COMORCIAL 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(EndpLate) 
(Keyboard) 

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. LPGSZMHAEOQKVXRFYBUTNICJDW 

ABCDEFGHIJK'LMNOPQR/STUVWXYZ 
SLVGBTFXJQOHEWIRZYAMKPCNDU 

ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
CJGDPSHKTURAWZXFMYNQOBVLIE 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 
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Note on Swiee.and Hungarian Enigmat: 

The Swiss Army from time to time rewired the wheels of the Enigma. 
These wirings were not on file with their manufacturer, Hebssoeth & 
Rinks. The Hungarians also used wirings not on file there. The Swiss 
did their own wiring; the Hungarians, who were connected with Konski 
and Krueger, changed the wirings on the Enigma wheels after the women 
working for them had left the shop, so their wirings did not agree with 
theKonski and Krueger records. 

The following pages include many Swiss wirings; no Hungarian ones 
were found. 
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Name of Machine: SWISS ARMY ENIGMA (A-766) 

Source: 6a (p. 1, 24, 26-27); 8 (P. 2); 12 (ID- 24-26); 34 (p. 216 ff.) 

From the equivalent wiring of the two outside wheels, as 
recovered by the U.S. Coast Guard, the U.S. Signal Corps identified 
these wheels as the actual ones furnished in the old commercial Enigma 
machine (lot A-766); the U.S. Navy later identified the traffic as that 
of the Swiss Army. The wheel order used for this traffic, with respect 
to the numbers on the actual wheels, was 1, 3, 2 (left to right as one 
faces the machine). No notches are indicated. 
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Name of Machine: SWISS ARMY ENIGMA (A-766) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endpiate 
QWERTZUIOASDFGH.7kPYXCl/BNML(Keyboard 

gotorg:

Outside ABCDEFGHIJKLMNOPQRSTUVWXYZ 
ESMJRUOAHZDQBPVGLFITNYWYKG 

Second ABCDEFGHIJKL)!NOPQRSTUVWXYZ 
WZANDFIECHRUQGTXPSYOHJLVKB 

2 Inner ABODEFGHIJKLMNOPQRSTUVWXYZ 
4:ombined) YIZEDRPOBTWSUQHGNFLJMXICVAC 

Reflectors ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 
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Name of Machine: SWISS ENIGMA 

Source: ba (p. 1-2, 4, 24-27); 12 (p. 1, 3, 22, 24-26); 50 (p. 14); 
60 (p. 1, app.) 

Following this account are schematic and derived wirings of the 
Swiss Enigma as used on the SZD or INDIGO system. The machine 
employed is a commercial type Enigma with specially wired wheels and 
turnover mechanism on the ring. The wheel order is apparently a com-
pletely random series of the six variations. The reflector is not 
interchangeable. 

The only variable element in the SZD system from August 1942 to 
October 1944, except for a double enciphermentoccuwing in 1944, was 
the periodic change every eight to nine months of the rotors. The 
first three wirings were used from August 1942 through 6 April 1943 
(a duplicate of this wiring, not included here, had different turnovers 
as follows: Red wheel: EA, Blue wheel: X/Y, and Green wheel: N/0. 
This wiring corresponds to ringsetting AAAA. A on the right side of the 
wheel - normal sequence - is connected to A on the left aide of the 
wheel - mixed sequence). 

The second three wirings were used from 7 April 1943 through 
31 December 1943; the third three from 1 January 1944 to 1 February 1945. 
The new wirings have all been adapted from GC&CS wirings in which the 
British Z or 26 is equivalent to American A or 1. This necessitates 
the conversion of all exchanged information in order to eliminate the 
discrepancy. In all these changes the endplate sequence and the 
reflector wiring have remained constant for each wheel, that is, wheel 
I: Y/Z1 wheel II: EA, wheel III: N/0. 

The fourth routine change of wheel wiring for the SZD system took 
place on 1 February 1945. The last three Swiss wirings given here are 
effective for that date. One equivalent wheel was recovered on 3 April, 
the other two on successive days. It was established that no change had 
been made in the reflector. This apparently represents the first Swiss 
Enigma wiring and perhaps the first Enigma wiring of any kind recovered 
by the Signal Security Agency. 
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ENIGMA WIRINGS Page 49 

Nano of Machine: SWISS ENIGMA 

(SZD - First recovered wiring August 1942 - 6 April 1943) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors: (schematic wiring) 

Red ABCDEFGHIJKLMNOPQRSTUVWXY/Z 
ZNLXVGPUSDBIFYMQECOARTJHKW 

Blue ABCDE/FGHIJKLMNOPQRSTUVWXYZ 
EBRKSUDVAWIJMZHLCGTPYNFOXQ 

Green ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
GCAONSHKRJZVPXWQFTDUEILBMY 

1 
Reflector:ABODEFGHIJKLMNOPQRSTUVWXYZ 

IMETCGFRAYSQBZXWL,HKDVUPOJN 

Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
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Page 50 ENIC24A WIRINGS 

Name of Machine: SWISS ENIGMA 

(SW First recovered wiring August 1942 - 6 April 1943) 

Endplate Sequence 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
QWERTZUIOASDFGHJKPTICVBEML (Keyboard) 

otors s (derived from schematic wiring) 

Red I AZTXWVUTSRQPONMLKJIHGFEDCB 
BNPDF ULGIX ZSVC OK TWMAJHR T QE 

Bine II A Z TXWV UTSR QPONMLKJIHGFEDCB 
W ZJQIGXF AE SR OBT P YUNLCNVMDK 

GreenIII AZIXWVUT SRQPONMLKJ“GFEDCB 
U YAMNIT QJRBF LDE KY HXGWSPZOC 

Reflector: AZ YXWVUTSR QPONMLKJIHGFEDCB 
S OWHYUVJ A C IK ZBDEPT QXF GLMR N 

Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
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ENIGMA WIRINGS Page l 

Name of Machine: SWISS ENIGMA 

(Wiring specifications derived from aphematic wiring) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
QWERTZUIOASDFOHJKPYXCVBEML(Keyboard) 

Rotors: 

I. 1. ABCDEFGHIJKL1INOPQRSTUVWXYZ 
r. HARXBWTFSGLUIZMYCEPDVOIERJQ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
SNGCRTVIWYBHDFOLXPQMJEAUKE 

ABCDEFGHIJKLMNOPQRSTUVWXTZ 
YQBNMPHJVSLOXWCETRFUAKGIED 

Reflector: ABCDEFGHIJKLMNOP.QRSTUVWXYZ 
SNRMLGFXQTPEDBZKICAJVUTHWO 

Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
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Page 52 EUGMA VaRINGS 

Name of Machine: SWISS ENIGMA 

(SZD - 2d recovered wiring 7 April 1943 - 31 December 1943) 

Endplate Sequence: 

ABODEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPIXOVBNEL(Keyboard) 

Rotors: (schematic wiring) 

BrownI ABCDBFGHIJKLMNOPQRSTUVWXYA 
JQGBKFOCRIADLYSZMPWUVBENTH 

PurPle II ABCDOGHIJKLMNOPQRSTUVWXYZ 
BUAQTHESPRVZINKDLXCTOWEJGF 

Orange III ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
OANCKYTIXVQRZBSFWIJIIMPGEJHD 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETOGFRAYSQBZXWLMVUPOJN 

Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
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ENIGIA WIRINGS pp.ze 53 

Name of Machine:. SWISS ENIGMA 

(SW - 2d recovered wiring 7 April 1943 - 31 December 1943) 

Endplate Sequence: 

11 212.43: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
QWERTZ UIOASDF GHJKPIXCVBNML (Keyboard) 

(derived from schematic wiring) 

BrownI AZYXWVUTSRQPO,NMLKJIHGFEDCB 
RKUWQVMYJSAXPCIBOLEGFZDNHT 

Purple II AZYXWVUTSRQPONMLKJIHGFEDCB 
ZGAKCTWILJFBSNQXPDYHMEORUV 

OrangeILI AZYXWVUTSRQPONMLKJIHGFEDCB 
MANYQCHSDFKJBZ IVEGPOLUWR TX 

Reflector: AZYXWVUTSRQPONMLKJIHGFEDCB 
SOWHYUVJACIKZEDEPTQXFOLMRN 

Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
Copy of 30  Copies 
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Page 54 ENIGMA WIRINGS 

Name of Machine: SWISS ENIGMA 

Oaring specifications derived from schematic wiring) 

Endp1s.te Sequence: 

ABCDEFGRIJKLMNOPQRSTUVWXIZiEndplatl 
H QWERTZUIOASDFG JKPIXCVIINML Keyboard 

Rotors: 

I. 1. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
r. QLNEIGHCMSZJUDKOW,ARBTVIPTF 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IPWJFQZHTRISGNEKMDOVCBULIA 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
ZOTSICRJUMPQGAYRINDTCFLEBIN 

lifleator: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

• Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
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j IIGNA WItt,INCa  Pary 

Name of Vae,hine : SWISS ENICEA 

(SZD - 3d recovered wiring 1 January 1944 to date £1944]) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate 
QWERTZUIOASDFGHJECPYXCVBN141, (Keyboard 

Rotors: (schematic wiring) 

Blue I ABGDEFGHIJKLNNOPQRSTUVWXT/Z 
AOZPORSGFJNEDWILUENEQYREVT 

Red II ABCDE/FGHIJKLI4NOPQRSTUVWXYZ 
Q0DGWEMCIZKUJTALHFREBPSTVN 

GreenIII ABCDEFGHIJKLMN/OPQRSTUVWXYZ 

1 
BROLJMESAWDNEFQTKRVTPUZGIC 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQSZEWLEKMPOJN 

Notch patterns are indicated by / 
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ae 56 EIEC.L4A WIRINGS

Nano of Machine: SWISS ENIGMA 

(SW - 3d recovered wiring 1 January 1944 to date [1944)) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

potorss (derived from schematic wiring) 

Blue I AZYXWVUTSRQPONMLKJIHGFEDCB 
A 14BLYTIUVRNZXESPG1Q ODKCJWFH 

Bed II AZYXWVUTSRQPONMLKJIHGFEDOB 
• KMXUBDOYSSQGRCAPTVJWZLIHFN II 

Green III AZYXWVUTSRQPONmLKJIHGFEDCB 
• ZTMPRODIAEXNWVICHQJFCLGSUS I 

II 

BeflOctor: AZYXWVUTSRQPONMLKJIHGFEDCB II 
J 

, °• .. SOWHYUVJACIKZSDEPTQXFGLMRN 

Notch patterns are indicated by / 
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ENIGMA W INGS Page 57 

Name of Machine: SWISS ENIGMA 

Oaring specifications derived from schematic wiring) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPIXCVENML(Keyboard) 

Rotors: 

I. 1. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
r. AYFHNCKBUEGXZQILJRMVTSDOWP 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
MRNVWCPDEIAFZBULQ0SKXJ/ITTG 

IlL ABCDEFGHIJKLMNOPQRSTUVWXYZ 
SEHURIFLTJEGYPVXXWCZDNOQBA 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 
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Page 58 ENIGMA WIRINGS 

Name of Machine: SWISS ENIGMA 

Endplate Sequences 

j1212ra: 

ABGDEFGHIJKLMNOPQRSTUVWXYZ(Endplatl 
(Keyboard 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. LAPMEGXONDWVRFTQUIJOKSMS 

IL ABODEFGHIJKLMNOPQRSTUVWXYZ 
QDBSNPZEUCIKWTHJYVGALORKFM 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
NHRJFWIAUDCVXTSKRNPQZ0EGLY 

Reflector: ABGDEFGHIJKLMNOPQRSTUVWXYZ 
INETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 

TOP arl!tET comta NO. 182-4 
cor  i(  of 30 C'Tios 
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EN1GEA WI Lk Pase 59 

Name of Machine: SWISS ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: (probable rewire) 

Red r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. TKRJQMFXLWYCOBSGPUIVHEZDNA 

Blue ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IBQGAWROKLDPMVITZCESFHJYUN 

Green ABCDEFGHIJKLMNOPQRSTUVWXYZ 
CXBSUQAGVJHWYEDMPIFRTLONZK 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 

,1 

1 
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C. 

Page 60 ENIGMA WIRINGS 

Name of Machine: NEW SWISS ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate 
(Keyboard 

Rotors: (known rewire) 

Red r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. OUHCTRDQIMKPGZBVASWXLYEFNJ 

Blue ABCDEFGHIJKLMNOPQRSTUVWXYZ 
ALEMXIHFOJRPSKBDUWGZQYNTVC 

Green ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IAZKMNXBYEQDFLCUORHPVSJGTW 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 
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Par,e 62 EN16A WIRINGS 

Name of Machine: SWISS ENIGMA (INDIGO) 

Source: 7; 9 (p. 1) 

The wiring of the INDIGO cipher wheels was changed on April 72 1943. 
In the INDIGO system companion messages, bearing identical numbers but 
sent in opposite directions, um  the same wheel order and the same ring 
setting. This new wiring of the wheels was obtained on July 21, 1943. 
Efforts to apply the known wheel order and the ring setting using this 
wiring were unsuccessful. The problem became one of adjusting the new 
wiring so that it could be used with the INDIGO message indicators in 
subsequent solutions. 

TOP SECRET CONTROL NO. 182-4 
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ENIGA  WIRINGS Pa.ze 63 

Name of Machine: SWISS ENIGMA (INDIGO) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
(Keyboard) 

Rotors:

New Brown ABCDEFGHIJKLMNOPQR STUVWX YZ 
PFDJENBQHZCKXRYLOVTUAWMSGI 

Relabeled ABCDEFGHIJKLMNOPQRSTUVWX YZ 
Brown JQGEKFOCRIADLYSZMPWUVBXNTH 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
Copy of 30  Copie p 
Page 63  of 239  Pages 



DOCID: 3220592 
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Page 6.4 LNIGMA WIRINGS 

Name, of Machine: SWISS ENIGMA (INDIO:0) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ Endplate 
QWERTZUIOASDFGHJKPYXCVBNML Keyboard 

Rotors:

Brown ABCDEFGHIJKLMNOPQRSTUVWXYZ 
JQGEKFOCRIADLYSZMPWUVBXNTH 

Orange ABCDEFGHIJKLMNOPQRSTUVWXYZ 
OANCKYTIXVQRZBSFWULMPGEJHD 

Purple ABCDEFGHIJKLMNOPQRSTUVWXYZ 
BUAQYHESPRVZINKDLXCTOWMJGF 

Reflector: ABCDEkGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 

TOP Si•.aQ_-.T GuNTWL NO. 1. 2-4 
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..,•••111, 

ENIGMA WIRTZ§ 

(b)(1) 
(b)(3)-P.L. 86-36 
(b)(3)-50 USC 403 
(b)(3)-18 USC 798 

TOP SECRET CONTROL NO. 182-4 
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1 

ENIGMA WIRJNUS Page 67 

(b)(1) 
(b)(3)-P.L. 86-36 
(b)(3)-50 USC 403 
(b)(3)-18 USC 798 
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Page 68 ENI 4A WTRTNC1S 

Name of Machine: COMMERCIAL ENIGMA (A-827) 

Source: 14 

Since the A commercial Enigmas are being presented in this report 
in numerical order for convenience, a comment should be made here con-
cerning the existence of the A-827. Though no wiring is given, Source 
states that it was rewired corresponding to the wirings of the Croatian 
Enigma machine which is covered along with other types of K machines. 
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Fare 70 ENIL A lit1Nr.35 

Name of Machine: ENIGI.:1, Cli•E!;tt 1.1A0i-i1ta (A-8"g) 

Source: 19 

The A-837 Enigmt was found on the premises of the CHEMNYCO 
Corporation, 521 Fifth Avenue, New York. It was seized by the Treasury 
Department 7 Decembrr 1941 for eventual retention by G-2. It is the 
old model four-whee-:. Enigma (three wheels and reflector) which indicates 
enciphered and deci)hered letters by means of lights flashing under a 
keyboard arrangemen,.. The first three wheels may be put in the machine 
in any order: 1, 3, 2; 2, 3, 1; 3, 2,,l; etc. 

Since messages enciphered on this model passed through censorship 
in Germany, it was probably the only one used by German firms through-
out the world. The number A-837 appeared on the box as well as on all 
wheels. The origiral wheel order as viewed by Source was 3, 1, 2. The 
clip settings were: wheel III: D; wheel I: A; wheel II: E; and wheel IV 
(Reflector): B. 
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ENIGMA WIRINGS Page 71 

Name of Machine: ENIGMA, CIPHER MACHINE (A-837) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZEndplate 
Keyboard 

Rotors:

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. LPGSZMHAEOQKVKRFYBUTNICJDW 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
GRHYWPZKFXJBNUSLIAMVPCEQDT 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
OLHFMJGSVKNWXUDZCAIPBQTREY 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
OJNFUDHGSBZTRCAYXMILEWVQPK 

Notch patterns are indicated by / 
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Pa.5.e 72 

Name of Machine: A-1914 

Source: 6k; 69 

ENIGMA WIRINGS 

The A-1214 Enigma machine was captured by U.S. Naval Officers at 
Brescia in Northern Italy, and sent to Naval Communications Annex for 
study. It is of the commercial type, three wheels having Enigma 
motion and reflector settable by hand. The reflector is the sane as 
the so-called Old Commercial reflector, but the three wheels have a 
new set of wirings. The notches on the wheels are in the same 
positions as those of the 4-11 Coast Guard madhine but not for the 
same numbered wheels. 
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ENIGMA WIRINGS Page 73 

Name of Machine: A-1214 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors:

I. r. ABCDEFGHIJKLMNOPOSTUVWXYZ 
1. EKWBIMSXDOLCFZVHYUJAQNGRPT 

ABCDEFGHIJKLMNOPQRSTUV/WXYZ L-
'OJDVFNIBSHRKLAWZXQUPYEMGTC 

ABCDEFGHIJKLMNOPOSTUVWXYZ 
BVLKUJPQXAWMEODCNHIYFGTZSR 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
Copy y'  of  30  Copies 
Page  73  of  239  Pages 

TOP SECRET FROTII 

Wrenj 



DOCID: 3220592T0P SECRET FROTH 

Page 74 ENIGW WIRINGS 

Name of Machine: STANDARD ARIff ue(Machine No. A-15465) 

Source: 24 (p. 9) 

Two damaged wheels belonging to this machine, a No. 1 wheel and 
a reflector, were captured near Toulon. Numbers instead of alphabet-
ical characters were engraved on the ring of the No. I wheel. The 
machine number on both of these wheels was A-15465. An additional red 
B appeared on the reflector. All wiring had been destroyed. However, 
a photograph of the reflector revealed white figures inked in on the 
pins, starting with number one, directly above the notch in the case, 
and proceeding in a clockwise direction to nuMber 26. The wiring that 
follows is based on these figures. Investigation of available material 
indicated that this wiring was that of the old B reflector for the 
three-wheel standard Army A-machine. Source states that this reflector 
will not fit a four-wheel machine because the locating knobs and the 
positioning notch are not placed properly. 
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ENIGMA WIRINGS Page 75 

Name of Machine: STANDARD ARMY "A" (Machine No. A-15465) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors:

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
"Old B" YRUHQSLDPXNGOKMIEBFZCWVJAT 

Notch patterns are indicated by / 
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Page 16 ENIGMA WIRINGS 

Name of Machine: "DELTA" ENIGMA MACRINE (A-16081) 

Source: 6j (p. 1-4); 14 

The Delta Enigma machine was used by the German Military Attache 
at Zagreb. It appears to have been a standard Army Enigma, wired for 
special use. The wiring as given here was furnished by the TICOM Unit 
(SSA) in July 1945. The machine came equipped with five wheels and a 
reflector. Notches are at the same positions as they appear on the 
standard Service wheels. 
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ENIGrA UIRINCS Pae 77 

Name of Machine: "DELTA" ENIGMA MACHINE (A-16081) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: 

I. ro ABCDEFGHIJKLMNOPQ/RSTUVWXYZ 
1. CVFWJOBIANQTDZUMETRPSKGILH 

ABODE/FGHIJKLiKOPQRSTUVWXYZ 
X.IGURLIZKIDLATWIC8ZPNOC)70IBV 

ABODEFGHIJKLKNOPQRSTUVWXYZ 
STIGXELDUKBV0AWTZHQNVCRMJP 

IV. ABODEFGHI.t/KLMKOPQR3TUVWXYZ 
HICTZDSRFWPCQJITXNVMUGRLAOB 

V. ABCDEPGHIJKLMNOPQRSTUVWXT 
WHGRICEJUAZFTOXINDIBQVHI.CPS 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
DONAJUITCIELKSCBZIVMHFRYGWP 

Notch patterns are indicated by / 
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Page 78 ENIGMA WIRINGS 

Name of Machine: "ALPHA" ENIGMA MACHINE (A-16749) 

Source: 6f (p. 1); 6g (p. 1, 2) 

Two wheels (No. 21 No. 3) only of this machine were captured in 
Italy. 

The notches are at the same positions as for the Service wheels. 
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ENIGMA WIRINGS Page 79 

Nana. of Machine: HALM" ENIGMA MACHINE (A-16749) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ Endplate 
Keyboard 

Roprs:

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. 

ABCDEFGHIJKLMNOPQRSTUVWXY/Z 
HKYXGRZLSWBOAVNUFJTOMQCIEP 

ABCDE/FGHIJKLMNOPQRSTUVWXYZ 
LRXEVNTMYFSDIPUZJWGCHBQAKO 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 
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Page 80 ENIGMA WIRINGS 

Name of Machine: "S" ENIGMA (A-172451S) 

Source: 6i (p. 1, 2) 

The following wiring was used in the A-17245 S Enigma, a machine 
apparently of the commercial type. No data was found concerning it. 
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EN.F;11A WIRINGS Page 81 

Name of Machine: "S" ENIGMA (A-17245 S) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors:

-  II 
11 

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. VEOSIRZUJDQCKGWYPNXAFLTHMB 

ABCDEFGHIJKLANOPQRSTUVWXYZ 
UEMOATQLSHPKCYFWJZBGVXIDNR 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TZHXMBSIPNURJFDKEQVCWGLAOY 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
CIAGSNDHBYTPZFULVHEKOQXWJA 

Notch patterns are indicated by / 

I/ 
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Page 82 ENIGMA WIRINGS 

Name of Machine: COMMERCIAL ENIGMA (iMODEL D) 

Source: 7; 56 (p. 1, 2, 5) 

The Model D Cipher Machine was manufactured in Germany by 
Chiffriermaschinen A.G. and was sold commercially. It has three inter—
changeable wheels and a reflector. The 26 electrical contacts on the 
right side of the wheels are wired in random fashion to a corresponding 
number of contacts on the left side of the wheels. The reflector is 
wired on the right side only, the 26 contact points being wired to each 
other in mixed order to form 13 reciprocal pairs. 

The wiring that follows is that of the wheels as sold commercially. 
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ENIGMA WIRINGS Page 83 

Name of Machine: COMMERCIAL ENIGMA (MODEL D) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors:

I. ABCDEFGHIJKLMNOPQRSTUVWX/Y Z 
HRWYIPCGVXLAFUJBKODTSMZNQE 

ABCD/EFGHIJKLMNOPQRSTUVWXYZ 
SEWYMGDLOIUBTXKVJPAFZCNHRQ 

ABODEFGHIJKLM/NOPQRSTUVWXYZ 
LV ADZ PCGYBHX QSUETKF IJWMOR N 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 
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Page 84 ENIGMA WIRINGS 

Name of Machine: K ENIGMA (K-234) 

Source: 6f (p. 1-2) 

The machine known as the K Enigma is considered to be an improved 
version of the Commercial Enigma. It was used in Germany by commercial 
firms, the Post Office, the Railways, and miscellaneous governmental 
agencies. As such it employed three wheels, having one notch each, a 
fixed reflector and endplate. The K differed from the A Commercial 
machine only in the attachment of the turnover; in the A, this was on 
the wheel; in the K, it was on the ring. 

The wiring that follows is of the K-234. This machine was 
captured at either Penang or Sabang by the British in 1945. Since GC&CS 
did not want the machine, it was released to the U.S. on request. 
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Name of Machine: K ENIGMA (K-234) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJkPYXCVBNML(Keyboard) 

Rotors: 

I. r. ABODEFGHIJKLMNOPQRSTUVWX/Y Z 
1. GWDYUOJEATRHZCNQBVLKSPIFMX 

A B/CDEFGHIJKL)INOPQRSTUVWXYZ 
QLTJXEARWNVPKIDHCUOBZSYGFM 

ABCDEFGHIJKL/MNOPQRSTUVWXYZ 
XPGNKMWDSHCUFEBYLQAIVRZOJT 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
FQEKCARUJIDZSWYXBGMVHTNPOL 

Notch patterns are indicated by / 
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Name of Machine: ITALIAN ENICMAS 

Source: 37 (P. 1-3); 55 (p. 5, 84, 86, 110, 174, 178); 64 (p. 20) 

During the Civil War in Spain, the Italians and Spaniards used a 
version of the K Enigma. At the time, the A Commercial Enigma was the 
only other unsteckered machine in existence. Of the three Italian 
Enigma wirings presented here, the Italian K or Italian Naval (K) was 
solved during the time of the Spanish Civil War (1936 - 1939) by the 
British ISK Section It was used for naval communication between Rome 
and the Italian colonies. After the Civil War, the Italians sent their 
machines to stations in the colonies: Asmara, Rhodes, Tripoli, Bengazi, 
Leros, and Tobruk. ISK started to work on the new Italian traffic in 
1940. 

During 1941 and 1942 the Italians introduced two new wheels. 
The wiring of the first was recovered when the known wheel was in the 
right-hand position, giving the rod couplings necessary to obtain the 
wirings of the new middle wheel; the second new wheel was recovered by 
buttoning up an L dummy message (L dummies are enciphered on the 
machine by tapping L only; these can be recognized by the absence of L 
throughout, and will give the wheel order and turnover for the day). 

The second Italian Enigma (Italian Naval II) was solved by ISK in 
July 1943. It is a rewired version of the Italian Naval (K) and was 
used solely for passing on agents' reports from Rome to a Mediterranean 
station that was never identified. 

In the last Italian Enigma wiring given in this group the wheel 
order and clips were fixed for the day. Source adds that there had 
already been two new wheels, the last one having been introduced on 1 
June 1942. Traffic dealt mainly with unsigned intelligence reports and 
wireless instructions that passed between Rome, Tripoli, Rhodes, 
Mariduset, and occasionally Leros and Bengazi. All stations communi-
cated with Rome, but never with one another. 

TOP SECRET CONThOL NO. 182-4 
Copy of 30 Copies 
Page  86  of 239  Pages 



32205970P SECRET FROTH 

ENIGMA WIRINGS Page 87 

Name of Machine: ITALIAN NAVAL (K) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors:

Red r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. OLFDGRXAMKIUBYVSWQPJH.NECTZ 

Blue ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TJSOVKQIXGNHEPCBWARUYFDMLZ 

Green ABCDEFGHIJKLMNOPQRSTUVWXYZ 
ESIGRXPWUFDNQMCJLYAKVTBHOZ 

New Green ABCDEFGHIJKLMNOPQRSTUVWXYZ 
ETRMJIFAYOHWQNBVKPCULXDSGZ 

Purple ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TJRPSHBDQEUWXKVOIGFNYMCAJZ 

Black ABCDEFGHIJKLMNOPQRSTUVWXYZ 
SWMKXLIVQOJCBUENDATFPYHRGZ 

"0".• Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
SQKITRPODZCVNMHGBFAEWLUYXJ 

Notch patterns are indicated by / 
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Name of Machine: ITALIAN NAVAL II 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors: 

Red r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. YIXDELOKASCRQBVWMTUHNGFPJZ 

Blue ABCDEFGHIJKLMNOPQRSTUVWXYZ 
SWRAGOIVEQLFXHPKDUJTMNCYBZ 

Sepia ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IBMSEJQUAFLWTKNHDPGCRIYVOZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
FQ0MLAWZSKJEDYCXBTIRVUGPNH 

Notch patterns are indicated by / 
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ENIGMA WIRINGS Page 89 

Name of Machine: ITALIAN ENIGMA 

Endplate Sequence: 

I 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplztte) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors: 

II Blue ABCDEFGHIJKLMNOPQRSTUVWXYZ 
VLUQXMSKZIPJGREDYCTWAHFONB 

I Purple ABCDEFGHIJKLMNOPQRSTUVWXYZ 
VMTRUJDFSGWYZNXQKIHPAOEMLB 

I 
Green ABCDEFGHIJKLMNOPQRSTUVWXYZ 

GVTOLKHCAQJYSPDXMREWNZFUIB 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
PJHSQONCYBUMLQFAEZDVKTXWIR 

Notch patterns are indicated by / 

— I 
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Page 90 ENIGMA WIRINGS 

Name of Machine: SPANISH ENIGMAS 

Source: 5 (APP. A - p. 4, App. 13 p. 10); 6c (p. 1-2); 6d (p. 1-2); 
55 (p. 5, 84, 87, 88, 175, 178) 

As stated under Italian Enigmas, during the Spanish Civil War the 
Spaniards were using a version of the K Enigma. Following the war they 
used their machine for communications with the Naval Attache. 

Five Spanish Enigma wirings were found. The first one presented, 
the SNA (Spanish Naval Attache), is probably of the commercial type. 
It was supplied by the British and most likely has twists and reletter-
ings. The reflector is the same as on the old Commercial. This wiring 
does not seem to agree with any of the other Spanish wirings given in 
this report, but it does appear to be a relettering of the Red, Blue, 
and Green wheels of the six:-wheel Italian Naval (K) Enigma and of its 
reflector. NO information is available as to notch positions. 

The machine entitled Spanish Military Attache Enigma, was used for 
military attache communications between Madrid, Berlin, Rome, Vichy-, and 
Berne. It was solved by the British (1SK) in November 1943. Clip 
differences are noted as follows: 

G.P.B. Spanish AAAA British Z.F.Z.M. 
P.B.G. Spanish AAAA British Z.S.F.O. 

Differences 
G12 
B 14 
P 20 

The B (SPARMA), lettered B for 
free) that follows it, are possible 
information is available concerning 
supplied by the British with twists 
twist free. 

Twists 
07 
B ? 
P 2 

convenience, and the SPARMA (twist-
also military attache wirings. No 
them except that the former was 
and reletterings, and is still not 

The fifth wiring was simply labeled "Spanish Machine"., Although it 
appears to have the same reflector as the three military machines just 
described and the same notch pattern and placement for the corresponding 
Black, Purple, and Green wheels, it does not seem to agree with any of 
the versions in the three actual wheels. Possibly it is an Enigma Bombe 
wiring. TOP SECRET CONTROL NO. 182-4 
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ENIGMA WIRINGS Page 91 

Name of Machine: SNA (SPANISH NAVAL ATTACHE) 

Endplate Sequence: 

ABODEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
(Keyboard) 

Rotors: 

Red ABCDEFGHIJKLMNOPQRSTUVWXYZ 
APMGEHSYBNLJVCZWTXRQKI OFDU 

Blue ABCDEFGHIJKLMNOPQRSTUVWXYZ 
AUKTPWLRJYHOIFQDCXBSVZGENM 

Green ABCDEFGHIJKLMNOPQRSTUVWXYZ 
AFTJHSYQXVGEORNDKRZBLWUCIP 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXTZ 
SQKITRPODZCVNEHGBFAEWLUYXJ 

Notch patterns are indicated by / 
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Page 92 ENIGMA WIRINGS 

Name of Machine: SPANISH MILITARY ATTACHE 

Endplate Sequence: 

ABODEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
C1WER TZUIOASDFGHJKPYXGVBNML (Keyboard) 

Rotors: 

Purple Ir.ABODEFGHIJKLMN/OPQRSTUVWXYZ 
1.DJERUNSGAOHYTXPKFVMCLBWIQZ 

Green ABCDEFGHIJKLNNOPQRSTUVWXY/Z 
V 12KGNCLIHUXMTJADOBWFRPTSEZ 

Black AEGDE/F GHIJKLMNOPQRSTUVWXYZ 
MYEGFLXBAIOVQWJUETDRHCSPNZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
KDI4BV NSIHX APCF ZLWUGYRE QJT 0 

Notch patterns are indicated by / 

1 

---TOP-SEC-RET-FROTH- 11 
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Name of Machine: "B" (SPARMA) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors:

- II Black r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. MYKGFLXBAIOVQWJUETDRHCSPNZ 

Purple ABCDEFGHIJKLMNOPQRSTUVWXYZ 
BTOJZQGPFAMUDHNIVYRWKESLCX 

Green ABCDEFGHIJKLMNOPQRSTUVWXYZ 
GVCSJMXKFOAYHBNIEZTPWLURQD 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
GEQIBOATDYUNWLFXCSRHKZMPJV 

Notch patterns are indicated by / 
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Page 94 ENIGMA WIRINGS 

Name of Machine: SPARMA 

Endplate Sequence 

ABCDEFGHIJKLMHOPQRSTUVWXYZ (Endplate) 
(Keyboard) 

Rotors (twiet-free ) 

Green r • ABCDSFGHIJKLMNOPQRSTUVWXY/Z 
1. IPFWZKISBNLUOAVRMGCJYHEDQT 

Black ABCDE/FGHIJKLMNOPQRSTUVWXYZ 
QDOYNXLBWMJHTGSEAZFRVUCIPK 

Purple ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
LUKFRZIMSNADWBPJXQHCGYTOEV 

Reflector: ABCDEFGHIJKLMHOPQRSTUVWXYZ 
ERUOALJVNGTF YID ZSBQKC HXWMP 

Notch patterns are indicated by / 
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Name of Machine: SPANISH ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOP ,QRSTUVWXYZ (Endplate) 
(Keyboard) 

Rotors:

Black ABCDE/FGHIJKLMNOPQRSTUVWXYZ 
IHVSQEDUJOCFAYKXMTWRPLNGBZ 

Purple ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
IVTACQHKXBPUSFJOYDGMERWNLZ 

Green A ;,CDEFGHIJKLMNOPQRSTUVWXY/Z 
ORFPYTDIHNCGLEQVBUXMJASKWZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
KDMBVNSIHXAPCFZLWUGYREQJTO 

Notch patterns are indicated by / 
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Page 96 ENIGMA WIRINGS 

Name of Machine: CROATIAN ENDGMA 

Source: 14 (p. 14); 64 (p. 20) 

On the following page is given the Croatian Enigma machine wiring 
for cipher wheels Nos. K 881 - X 892 (ch 11 Tz 364 a-c) and the rotat-
able reversing wheel No. 1048 (ch 11 Tz 86). The presentation here is 
in literal form, whereas the original was given in numbers. The top 
row letters on each wheel represent the movable contacts; the bottom 
row letters, the fixed contacts. The letters run in a clockwise 
direction viewed from the front of the movable contacts. 

11 
Corresponding to the wirings at the Croatian Enigma, the commercial 

Enigma machines, models K, K-913, K-914, and A-827, were rewired. No 
wirings were found for these models. 

•1 
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Name of Machine: CROATIAN ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
(Keyboard) 

Rotors: 

Ch 
Tz 364 a 

Ch 11 
Tz 364 b 

Ch 11 
Tz 364 c 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
BTNAYLIUQHDXRJVFOMWSEZKGPC 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
HKWAJXQVYNFTLPRUMDEGSCBIZO 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
ULQITSDYHROJVFABMZGWPCXNEK 

Reflector: Wheel # 1048 (Ch 11 Tz 86) 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 
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Name of Machine: CANARY ISLANDS ENIGMA 

Source: 55 (P. 4, 79-80, 175, 179) 

The Canary Islands Enigma was used by the Abwehr and Sicherheits-
dienst for maintaining a weather- and ship-reporting service between 
Berlin and the Canaries. Traffic passing between Cisneros and Paris 
began coming in to ISK in May 1941. It was assumed, and later estab-
lished, that the machine was of the single-turnover type, which 
experience had shown was usually unsteckered. It was solved by the 
British in May 1943. 
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1 Nr,.me of Machine: CANAaY ISLANDS Lo'GnA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors: 

Red ABCDE/FGHIJKLMNOPQRSTUVWXYZ 
S LAFDJGOMYVRZHWICXNQUEKTBP 

Blue ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
W SQPCAOIZEMRJUTHVGDXNLFKBT 

Green ABCDEFGHIJKLMNOPQRSTUVWXY/Z 
L TTEMJCSIXRFDKBUWQMOGNZVAP 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
Q MSPLHRFOWTEBVIDAGCKZNJYXU 

Notch patterns are indicated by / 
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Page 100 

Source: 6a (p. 10, 13, 17); 30; 32 (p. 10); 54 (P. 86); 55 (P. 4, 51 
52, 60-62, 176, 179) 

Towards the end of 1941 a fair volume of cipher messages began to 
pass between certain stations in the Gibraltar area and Madrid. The 
name GGG given to this network was derived from the earl sign used by 
the Algeciras station. The cipher machine used for these communications 11 
is known as the GGG or 3-G and was employed by the Abwehr (German Secret 
Service) and the Sicherheitsdienst (German Security Service) solely 
between Madrid and Algiers, and Tetuan and several outstations situated 
in the area of the Straits of Gibraltar. 

Name of Machine: GGG (3.4) 

ENIGMA WIRINGS 

The GGG machine was solved by ISK analysts in February 1942. It is 
described as a commercial type Enigma with three wheels, designated 
Green, Red, and Blue, having regular Enigma motion. Each of these 
wheels has a fixed notch on its ring, causing the Green wheel to turn 
over at E/F, the Blue at N/0, and the Red at Y/Z. This is the case for 

11 all commercial type Enigmas. The middle wheel turns over irrespective 
of whether or not the right-hand wheel is in its turnover position. The 
reflector is rotatable by hand for the setting of a message, but is not 
affected during an encipherment by any of the wheels. The wiring given 
is British, and probably has twists in it. 
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/lane of Machine: OGG (3-G) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWX YZ (Endplate) 
QWER TZUIOASDF GHJKPYXCVBNML (Keyboard) 

Rotors:

Red ABCDEFGHIJKLMNOPQRSTUVWXY/Z 
ALEBHONCWYXMFTKUPDVJRZGISQ 

Blue ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
A TQELDPICBGUWOR NJF XIYCHSZVM 

Green ABCDE/FGHIJKLMNOPQRSTUVWXYZ 
AJTWPUDKIOCSGMXVLNQHERFIZB 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
DNMALPIQGRWECHVFHJXZYOKSUT 

Notch patterns are indicated by / 
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Name of Machine: 4-JIG ENIGMA (44) 

Source: 2 (p. 1-2)j 6a (p. 10-12) 

This machine has regular Enigma non-metric motion. 
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Name of Machine: 4-JIG ENIGMA (44) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplal 
(Keyboard 

Rotors: 

RedI r. ABCDE/FGHIJKLMNOPQRSTUVWXYZ 
1. SLAFDJGOMVYRZHWICXNQUEKTBP 

Green II ABCDEFGHIJKLMNOPQRSTUVWXY/Z 
LTYEMJCSIXRFDKBUWQHOGNZVAP 

Blue III ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
WSQPCAO IZEMRJUTHVGDXNLFKBT 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
QMSPLHRFOWTEBVIDAGCKZNJYXU 

Notch patterns are indicated by / 
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Name of Machine: ROCKET 

Source: 6a (p, 3-5) 

ENIGMA W1RING3 

These wheels were used by the Germans for railway traffic in 
Northern France. The wiring as shown was furnished by the British. 
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Name of Machine: ROCKET 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRS FUVWXYZ(Endplate) 
(Keyboard) 

Rotors: 

I. r. ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
1. JGDQOXUSCAMIFRVTPNEWKBLZYH 

ABCDE/FGHIJKLMNOPQRSTUVWXYZ 
NTZPSFBOKMWRCJDIVLAEYUXHGQ 

1114 ABCDEFGHIJKLMNOPQRSTUVWXY/Z 
JVIUBHTCDYAKEQZPOSGXNRMWFL 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
MRZIPHOFDWQVAUGEKBYXNLJTSC 

Notch patterns are indicated by / 
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Page 106 ENIGMA WIRINGS 

Name of Machine: S. D. COMMERCIAL 

Source: 55 (p. 4, 67, 75, 173, 178) 

The S. D. Enigma was used by the Sicherheitsdienst for European 
communications. Until the end of July 1943, the only Enigma messages 
sent by the Sicherheitsdienst were passed from Pskov and Smolensk to 
Berlin. The machine used was different from those used by the Abwehr. 
On 27 July, however, a cipher link was discovered between Rome and 
Berlin. The wiring given was recovered by the British in August 1943. 

Both the Italian and Eastern Sicherheitsdienst machine services 
ended early in 1944. The cipher system changed in February. From 
then on the Enigma was steckered. 

At the time the above services died, the Sicherheitsdienst 
organization in Turkey began using the commercial machine. 
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Name of Machine: S. D. COMMERCIAL 

Endplate Sequence: 

A13CDEFGHIJKLMNOPQRSTUVWXYZ(Endplatl 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard 

Rotors:

Red r. ABCDEFGHIJKLMNOPQRSTUVWXY/Z 
1. OFRYLGZDNPJUWQEXATSMHBICVK 

Blue ABCDE/FGHIJKLMNOPQRSTUVWXYZ 
KUFASEWIPNGDVHQYXZLJOBMCTR 

Green ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
IFOORGJSTQWWELXMPNAUKHDB 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
LDSBFEQZXRPAYWVKGJCUTONIMH 

Notch patterns are indicated by / 
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Page 108 ENIGMA WIRINGS 

Name of Machine: RUMANIAN ENIGMA 

Source: 52 (p.1) 

The Rumanian Enigma differs from the German machine only in the 
presence of a new reflector. 

Rumil 4 (Ash) and Rumafo 1 (Pine), respectively, were the keys 
of the Rumanian Antiaircraft and Air units. Pine traffic started 20 
February, and Ash on 25 March 1945. 
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ENIGMA WIRINGS Page 109 

Name of Machine: RUMANIAN ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
(Keyboard) 

Rotors: 

I. ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
UYLQHKIEGWPCPVZMDSRXANJTBO 
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Page 110 ENIGMA WIRINGS 

Name of Machine: TIRPITZ (T) ENIGMA 

Source: 6a (p. 3, 6-9); 24 (p. 13-20); 26 (P.2); 43 (P. 2-3); 59 

The Tirpitz or T unsteckered Enigmas were manufactured by the 
Germans for the Japanese. In the summer of 1944, a number of these 
were captured in a warehouse in Normandy where some of them were 
awaiting shipment to Japan. 

The machine is similar to the old three-wheel, one-movable-
reflector commercial Enigma but differs in the following ways: Its 
input sequence though fixed is neither QWERTZU not alphabetical; it 
has eight wheels, all marked "T", from which three were chosen for 
use at a time, permitting 336 wheel orders in all; its wheels have 
five notches each, instead of one as in the commercial model. There 
are four different patterns for this turnover distribution: 

Wheels Spaces between Notches Position of Turnover 

1, 3 6 - 6 - 6 - 3 - 5 E, K, Q, W, Z 
2, 4 6 - 6 - 5 - 3 - 6 F, L, R, W, Z 
5, 7 3 - 5 - 7 - 7 - 4 C, F, K, R, Y 
6, 8 4 - 4 - 4 - 7 - 7 E, I, M, Q, X 

The reflector is moved forward by hand after each group. 

Of the four wirings included here, the first, second, and fourth 
agree in letter values for the eight wheels and reflector, but differ 
in endplate sequence (no endplate sequence was indicated in the first 
wiring); the second and third agree in endplate sequence, but differ 
in letter value; all wirings differ in notch placement, the second 
one being the only one that agrees with the patterns given above. 

Source for the data on the T-258 and T-259 (the fourth wiring in 
this series) states that Americans raided the port at Lorient in 
Brittany, August 1944 and, unknown to the Japanese, carried away 60 
of these Enigmas. 
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ENIGMA WIRINGS Page 111 

Name of Machine: TIRPITZ (T) ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors:

I. r. ABCDE/FGHIJK/LMNOPQ/R/STUVW/XYZ 
1. KPTYUELOCVGRFQDANJMBSWHZXI 

ABCDEF/GHIJKL/MNOPQR/STUVOYZ 
UPHZLWEQMTDJXCAKSOIGVBYFNR 

ABCDE/FGHIJKAMNOPOSTUVWXYZ 
QUDLYRFEKONVZAXWHMGPJBSICT 

IV. ABCDEF/GHIJKL/MNOPQR/STUVW/XYZ 
CIWTBKXNRESPFLYDAGVHQUOJZM 

V. ABC/DEF/GHIJKAMNOPQR/STUVWXY/Z 
UAXGISNJBVERDYLFZWTPCKOHMQ 

VI. ABCDE/FGHI/JKLM/NOPQ/ASTUVWX/Y Z 
XFUZGALVHCNYSEWQTDMRBKPTOJ 

VII. ABC/DEF/GHIJKAMNOPQR/STUVWXY/Z 
BJVFTXPLNAYOZIKWGDQERUCHSM 

VIII. ABCDEAGHI/JKLM/NOPOSTUVWX/Y Z 
YMTPNZHWKODAJXELUQVGCBISFR 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
GEKPBTAUMOCNILJDXZYFHWVQSR 

Notch patterns are indicated by / 
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Page 112 ENIGMA WIRINGS 

Name of Machine: T-257 ENIGMA 

Endplate Sequence: 

ABCDEF GHIJKLMNOPQRSTUVWXYZ(Endplate) 
KEJOHNPFXDTSVWLBGIAYHQUORZ(Keyboard) 

Rotors: (all rings set at Up) 

I. r. ABCDE/FGHIJK/LMNOPQ/RSTUVW/xYZ/ 
1. KPTYUELOCVGRFQDANJMBSWHZXI 

ABCDEF/GHIJKL/MNOPQR/STUVWXYZ/ 
UPHZLWEQMTDJXCAKSOIGVBYFNR 

ABCDE/FGHIJK/LMNOPOSTUVW/xYZ/ 
QUDLYRFEKONVZAXWHMGPJBSICT 

Iv. ABCDEF/GHIJKL/MNOPQR/STUVW/XYZ; 
CIWTBKXNRESPFLYDAGVHQUOJZM 

V. ABC/DEF/GHIJK/LMNOPQR/STUVWXY/Z 
UAXGISNJBVERDILFZWTPCKOHMQ 

VI. ABCDE/FGHI/JKLM/NOPQ/RSTUVWX/YZ 
XFUZGALVHCNYSEWQTDMRBKPIOJ 

VII. ABC/DEF/GHIJK/LMNOPQR/STUVWXY/Z 
BJVFTXPLNAYOZIKWGDQERUCHSM 

VIII. ABCDE/FGHI/JKLM/NOPQ/RSTUVWX/Y Z 
YMTPNZHWKODAJXELUQVGCBISFR 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
GEKPBTAUMOCNILJDXZYFHWVQSR 

Notch patterns are indicated by / (window readings) 
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Hi-111MA WIRINGS Page 113 

Name of Machine: T-257 ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplatl 
KEJCMNPFXDTSVWLBGIAYHQUORZ(Keyboard 

Rotors: (all rings set at nu) 

r. A BCDE/FGH/IJKLM/NOPQRS/TUVWXY/Z 
1. OSXTDKNBUFQEPCZMILARVGYWHJ 

II. ABCDE/FGH/IJKLMN/OPQRST/UVWXY Z/ 
OGYKVDPLSCIMBZJRNHFUAXEMQ T 

I III. ABCDE/FGH/I JKLM/NOPQRS/TUVWXY/Z 
TCKXQEDJNMUYZWVGLFOIARHBSP 

IV. ABCDE/FGH/IJKLMN/OPQRST/UVWXY Z/ 
HVSAJWMQDROEKXCZFUGPTNIYLB 

V. ABCDEFG/HIJK/LMN/OPQRS/TUVWXY Z/ 
ZWFHRMIAUDQCXKEYVSOBJNGLPT 

VI. ABCDEF/GHIJKLM/NOPQ/RSTU/VWXY/Z 
ETYFZKUGBMXRDVPSCLQAJOHNIW 

VII. ABCDEFG/HIJK/LMN/OPQRS/TUVWXY Z/ 
IUESWOKMZXNYHJVFCPDQTBGRLA 

VIII. ABCDEF/GHIJKLM/NOPQ/RSTU/VWXY/Z 
LSOMYGVJNCZIWDKTPUFBAHREQ X 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
DJOASZTLNBMHKICWYXEGVUPRQF 

Notch patterns are indicated by ,/ 
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Page 114 ENIGMA WIRINGS 

Name of Machine: TIRPITZ NON-STECKERED ENIGMA (T-258 & T-259) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ Endplate 
KZROUQHYAIGBLWVSTDFXPNMCVE Keyboard 

Rotors:

I. ABCDE/FGH/IJKL/MNOPQR/STUVWX/Y Z 
KPTYUELOCVGRFQDANJMBSWHZXI 

ABCD/EFG/HIJKLM/N OPQ.R S/TUVWXY/Z 
UPHZLWEQMTDJXCAKSOIGVBYFNR 

ABCD/EFG/HIJKL/MNOPQR/STUVWX/Y Z 
QUDLYRFEKONVZAXWHMGPJBSICT 

IV. ABCD/EFG/HIJKLM/NOPQRS/TUVWXY/Z 
YLQNTIUDHBWMZPVJGOXKAERFCS 

V. ABCDEF/GHIJ/KLM/NOPQR/STUVWXY/Z 11 
UAXGISNJBVERDYLFZWTPCKOHMQ 

VI. ABCDE/FGHIJKL/MNOP/QRST/UVWX/Y Z 
XFUZGALVHCNYSEWQTDMRBKPIOJ 

VII. ABCDEF/GHIJ/KLM/NOPQR/STUVWXY/Z 
BJVFTXPLNAYOZIKWGDQERUCHSM 

VIII. ABCDEAGHIJKL/MNOP/QRST/UVWX/Y Z 
YMTPNZHWKODAJXELUQVGCBISFR 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

(movable) GEKPBTAUMOCNILJDXZYFHWVQSR 

Notch patterns are indicated by / 
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Page 116 ENIMIA WIRINGS 

Name of Machine: EARLY GERMAN 3-WHEEL ENIGMA 

Source: 17 (p. 1, 3-4) 

The wiring given is of an Enigma machine referred to by Source 
as a Group II Enigma, based on the same principle as the commercial 
model, but considerably more complicated. According to Source, a 
booklet, issued with the original machine, recommended as secure, 
a certain method of using it which the Germans adopted for their 
Group II traffic. Source states further that this method resulted in 
the recovery of this Group II wiring without having had access to the 
actual machine. 

This machine had a set of five wheels, numbered I - V, three of 
which were chosen to be used in any order, giving 60 possible vari-
ations. There was one turnover position on each wheel, differing in 
placement for every wheel. Also, according to Source, the rings on 
wheels used by the German Army were marked by numbers 1 - 26 instead 
of by letters. 

Since all Group II Enigmas encountered in preparing this report 
have consistently had the 11-15-17 notch pattern for their wheels, 
and since there is no indication ofchoice of three out of a set of 
Live wheels for any of them, this wiring, perhaps, is more properly 
placed with the commercial type machines, or with the various Service 
machines. 
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EN/GMA WIRINGS 

Name of Machine: EARLY GERMAN 3-WHEEL ENIGMA 

Endplate Sequence: 

Rotors:

Page 117 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

I. 1. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
r. PEXRYSNHGZCVJDFQKMWATOBIUL 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
IGXNYLQOACBJSEWTMKRDVHZUFP 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
YWSPGZMKNCOVDBEAJGHQTILXUR 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
SNRMLGFXQTPEDBZKIC AJVUYHWO 

Notch patterns are indicated by / 
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Page 118 ENIGMA WIRINGS 

Name of Machine: ZAEHLWERK (CA-15) 

Source: 47 

No wiring was found for this machine, but a brief comment on it 
is made here since it is of the Group II type. 

The Zaehlwerk or Counter Enigma is a four-wheel model having 
gear drive and employing eccentric teeth for wheel progression. It 
was sold to the Dutch for military use. Subsequent to the outbreak 
of World War II, two machines were delivered to ()KW at Stahnsdorf. 

TOP Si]OET OoNttol. W. 1P2-4 
Copy  5(  of  30  Copies 
Page  113  of  239  ra:-r.s 

TOP SECRET FROTH 



DOCID: 
3220594OP SECRET FROTH 

Page 120 ENIGMA WIRINGS 

Name of Machine: GROUP II ENIGMA 

Source: 4 (p. 1, 5, 6, 12, 18); 6a (p. 10, 17, 19); 6h (p. 1-3); 
10 (p. 82); 11 (p. 1); 15; 30; 31; 32 (11. 9); 44 (p. 2); 48; 
55 (p. 4, 172, 177); 61 (p. 1) 

The Group II machine, also referred to as the German notation G 
machine, was the principal Enigma used by the Abwehr until the end of 
1944, for European communications. The British ISK section solved the 
machine in December 1944. 

Group II traffic centering on Berlin had approximately 270 out-
stations including some ships. This group together with a large group 
centering on Paris, Brussels, The Hague, Sofia, Vienna, Warsaw, and 
Zagrabformeone network. These also worked with a large number of out-
stations within the subgroups. 

Of the three wirings included here, the first two were originally 
given in digital form. The last one, a twist-free version, appeared as 
presented in literal form. The first wiring was furnished by the 
British with the following additional data: 

Wheels: 
I British Red 
II " Blue 

Green 

Wheel characteristics: 
Red: 12. 10. 2. 2. 
Blue: 19. 3. 2. 2. 
Green: 18. 8. 

Clip Differences: 
English German 
Reflector 2, 17 
Red • 18 
Blue ▪ 12 
Green • 6 

Conversion Table 
Wheel Order Reflector 
R.G.B. -9 constant 
G.R.B. 
B.R.G. 
R.B.G. 
G.B.R. 
B.G.R. 

Cyclometric turnover: 
R.B.G. 
ROSA 
SPTB 
SPTC 

Wheel Twists: 
Red g 8 
Blue * 19 
Green x 17 

English to German 
Left Middle Right 
- 2 +1 -12 
- 7 -11 -12 
-11 -9 -6 
- 2 -3 -6 
- 7 + 6 +8 

+12 +8 -11 
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 ENIGMA WIRINGS Page 121 

GROUP II ENIGMA (continued) 

1 

1 

-1 
1 

The machine associated with the second wiring was presented as 
being a variation of the commercial Enigma, differing from it by having 
the wheels turn over cyclometrically, i.e., no wheel can turn over 
unless all wheels to the right of it are passing through a turnover 
position. The reflector also is turned over by the wheel immediately 
to Its right. Like the British version, just described, these wheels 
have 11, 15, 17 turnovers fixed to the rings, but differ in notch 
placement and individual digit values. A literal wiring not included 
here, agrees with the second wiring in corresponding values but differs 
as to notch markings which are given as follows: 

Green: A/B/C/DENG/HI/JK/L/MNO/P/Q/RS/TU/V/W/XYZ/ - 17 

Blue: A/BC/D/EF/G/H/IJK/LM/N/OPOS/T/UV/WXY/Z/ - 15 

Red: A/BCDE/F/GH/IJK/LM/N/OPQR/STU/VW/X/YZ - 11 

A pencilled notation made on the paper giving this wiring reads: 
*wheels probably twisted". 
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Page 122 ENIGMA WIRINGS 

Name of Machine: GROUP II ENIGMA 

Endplate Sequence: 

Rotors:

Red I 

Blue II 

Green III 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

A/B/C/D E/F/G/H I/J 
RPVEOSBLGK 

A/B C/D/E F/G/H/I J 
WDLCIRUBKJ 

A/B C D E/F/G H/I J 
JHBQYUKCSL 

Reflector: ABCDEFGHIJ 
URZLVQYJWH 

K/L/M N 0/P/Q/R S/T U/V/W/X Y Z/ 
HJTYUCIAMWQXFNDZ 

K/L M/N/O P Q/A S/T/U V/W X Y/Z/ 
PVAQMXFSTOHGTENZ 

K/L WV() P Q R/S T U/V W/X/Y Z 
IDNVMAOWFPXGTERZ 

KLMNOPQRSTUVWXYZ 
MDKSPOFBNXAEITGC 

Notch patterns are Indicated by / 
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ENIGMA WIRINGS 

Name of Machine: GROUP II ENIGMA 

Endplate Sequence: 

Rotors: 

Green 

Blue 

Red 

Page 123 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCYBNML(Keyboard) 

A/B C D E/F/G H/I J 
AKICRZVLDT 

A/H C/D/E F/G/H/I J 
AXEMDJSVCL 

A/B/c/b E/F/G/B I/J 
ASQWDPTCMH 

Reflector: ABCDEFGHIJ 
URZLVQYJWH 

K/L M/N/O P Q R/S T U/V W/X/Y Z 
MJEOWNBPXGQYHUFS 

K/L M/N/O P Q/R S/T/U VAW X Y/Z/ 
KQWBRNYGTZPIHUF0 

K/L/ N 0/P/Q/R S/T U/V/W/X y Z/ 
LIKUZVFJBNXRYGOE 

KLMNOPQRSTUVWXYZ 
MDKSPOFBNXAEITGC 

Notch patterns are indicated by / 
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Page 124 ENIGMA WIRINGS 

Name of Machine: GROUP II ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: (twist-free) 

Red r. A/B/C/D E/E/G/H I/J 
1. WRVSUEJFPT 

Blue 

Green 

K/L/M N 0/P/Q/R S/T U/V/W/X Y 2j (17-notch) 
LXHBIQYOKCAGNZDM 

A/B C/D/E/E/G/H/I J K/L M/N/O P 01' S/T U V/W X Y/4/(15 -notch) 
KGRZMSIBANYHTQXFWCLOVEDJPU 

A/B C D E/F/G H/I J K/L M/N/0 P Q R/S T U/V W/X/Y Z (11-notch) 
FNWJUHPZXRGOKASIBYTDLCQEMV 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
YDUBJGFWSEORVZKXTLIQCMHPAN 

Notch patterns are indicated by / 
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Page 126 ENIGMA WIRINGS 

Name of Machine: ORANGE ENIGMA 

Source: 4 (p. 1) 6, 12); 10 (p. 82); 11 (p. 1); 15; 48; 55; 61 (p. 1) 

The system GEQ, also known as ORANGE at tSA, was a German machine 
cipher used on the special diplomatic net by the Abwehr (Intelligence) 
and Sicherheitsdienst (Secret Police). According to the Britishpit 
constituted the majority of the traffic known to them as "ISK" or 
"Illicit Series Knox" - Mr. Knox being the analyst who first solved 
messages of this class. 

Attention was first directed to dEQ in July 1942 upon the return of 
Col.S.Kullback (SSD) from England. In October 1943 the British sent a 
complete list of keys for April - September. The first solution was 
effected on 12 November. 

The ORANGE Enigma used to encipher GEQ traffic was operated and 
controlled by the "Auslands Organisationflo which dealt with Germans 
living abroad. It is a multi-turnover machine with a rotating 
reflector but without stecker. It differs from the commercial model 
only in the wiring of the wheels and in their motion. These are char-
acterized individually as Red, Blue, Green, and Reflector, and posit-
ionally as fast, medium, slow, and reflectcr. The three regular wheels 
are interchangeable, giving six possible wheel.orders. The reflector 
by its mechanic° -electrical composition is a movable endplate rather 
than a true wheel and cannot be interchanged with the other wheels. 

The motion of the ORANGE Enigma differs from that of the 
Commercial in the following manner: the medium wheel moves every 1, 2, 
3, or 4 letters instead of every 26; the slow wheel moves at least once 
in every four moves of the medium wheel. The reflector moves during 
encipherment at least once for every four moves of the slow wheel. 
Presumably, motion is accomplished mechanically by notches on the rings 
of the wheels, as on the Commercial Enigma. Notches for the Red, Blue)
and Green wheels are 17, 15, and 11 respectively. The position of the 
notches as shown in the wirings is with ring setting at A. 
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ENIGNA WIRINGS 

Name of Machine: ORANGE ENIGMA 

Endplate Sequence: 

Rotors:

Red 

Blue 

Green 

Page 127 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplatl 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard 

A/B/C/D E/F/G/H I/J 
ASHEZQXJLR 

A/B C/D/E F/G/H/I J 
ANIECYRWVF 

A/B C D E/F/G H/I J 
AQDIMYTWCL 

Reflector: ABODE 
URZLV 

K/L/M N 0/P/Q/R S/T U/V/W/X yZ/ 
MKITYFCVBGNPDUWO 

K/L M/N/O P Q/R S/T/U V/W X Y/Z/ 
KJDPZULOGSXHMBQT 

K/L M/N/O P Q R/S T U/V W/X/Y Z 
BHKPNRUEZJXGOSVF 

FGHIJKLMNOPQRSTUVWXYZ 
QYJWHMDKSPOFBNXAEITGC 

Notch patterns are indicated by / 
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ENIGMA WIRINGS Page 129 

Name of Machine: GREEN and RED ENIGMAS 

5ource: 1 (p. 1); 6a (p. 10, 15-16, 21-23); 6e (p. 1-2); 25 (p. 1); 
34 (p. 212, 215, 231, 262 ff., 309, 323-325); 41 (P. 4); 
54 (p. 96); 55; 67 

Enigma machines used by the German Inteilionce Service between 
Berlin and South America have been associated with the colors "blue", 
"green", and "red". These colors were used confusedly in messages 
between the two points in reference to keys, stations, and the actual 
machines. 

1""1 

1 

The BLUE key was never solved. The GREEN machine was used by the 
Abwehr in 1942 and solved in December of that year by the British and 
in February of 1943 by the U.S. Coast Guard. The RED machine, as used 
on the 3-N circuit, was apparently employed by the Abwehr and the 
Sicherheitsdienst to replace the Kryha (non-Enigma) machine and was 
solved by the British January 1944 and by the Coast Guard in March 1944. 
As a result of confusion between Berlin and Argentina with the intro-
duction of the RED machine, a mix-up produced a machine using a combin-
ation of RED wheels and GREEN reflector. Apparently this machine was 
used by the 4-0 part of the Sicherheitsdienst group. A.;:, this time 
Argentina complained to Berlin of inability to decipher messages sent 
her because the machine'being used at that end was the G-208 Enigma. 

Another machine, the G-260, with a relettering of one between the 
wiring of its wheels and the wheels of the RED 3-Nan (twist-free) 
machine, was captured by Argentine Police in a raid on German agents' 
quarters, and was reported on by the U.S. Military Attache in Buenos 
Aires on 3 July 1945. 

Still another Enigma, the B-207 (RED "B" machine) is included 
herein chiefly because the term "RED" has also been tacked on to it. 
No evidence has been found to indicate that this is a South American 
machine or that it belongs to this group at all. Only the wiring as 
shown last, following the more detailed account of these machines 
under their RED, GREEN, or Sicherheitsdienst Group (4-0) headings, was 
available. No attempt has been made in this paper to account for 
any of the differences found. 
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Page 130 ENIGMA WIRINGS 

Name of Machine: GREEN ENIGMA (3-KING) (3-K) 

Source: 1 (p. 1); 6a (p. 10, 15-16); 34 (p. 231, 324); 55; 67 

The 3-King (WAN) machine, also referred to as the 3-K and the 
South American GREEN Enigma, was first heard 10 October 1942. The 
machine is a multiple-notch Enigma employing cyclometric motion, that 
is, no wheel can turn unless the notches on all whepls to the right are 
in position. Thus, the cycle of this machine is 26', since the 
reflector wheel is also mechanically stepped. All known multiple-notch 
machines have the same distribution of notches on their 11-, 15-, and 
17-notch wheels. This turnover pattern plus the rotary reflector pro-
duces a "lobster" effect. 

Four versions of the GREEN machine are included in this account. 
Two - the second and fourth - were originally in digital form but are 
presented here, for convenience, in literal form. The first one, which 
probably has twists, agrees correspondingly in letter value with the 
second one, but differs in notch placement. The third and fourth are 
different from each other as well as from the first and second wirings 
in letter value and notch placement. All four versions are alike, 
however, in notch pattern which is reportedly the same as for the Group 
II machine. 

TOP SECRET CONTROL NO. 182-4 
Copy 17  of 30  Copies 
Page  130  of 239  Pages 

TOP SECRET FROTII 



C I D : 3 2 2 Cr5-44 101 4—RECRET —FROTH —

Tor CEORET FROTH 

ENIGNA WIRINGS Page 131 

Name of Machine: GREEN ENIGMA (3-KING) (3-K) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: 

I. r. A/B C D E/F/G H/I J 
1. AYXPGOWLVK 

A/B C/D/t F/G/H/I J 
AQIYGSHOFD 

A/B/C/D E/F/G/H I/J 
AULTIRJNHD 

KA M/N/O P Q R/S T U/V W/X/Y Z 
REIMCSNJDBZTQHUF 

KA M/N/0 P Q/R S/T/U V/W X Y/Z/ 
PVKWZRXEMJCUNTBL 

KA/M N 0/P/Q/R SIT U/V/W/X Y Z/ 
PCOBZSYGQVEKXWFM 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TZMJVYPUQDNWCKSGIXOAHELRFB 

Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
Copy y  of 30  Copies 
Page 131  of 239  Pages 



DOCID: 3220592 TOP SECRET FROTH 

Page 132 ENIGMA WIRINGS 

Name of Machine: GREEN ENIGMA (3-KING) (3-K) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors:

I. A/B/C D E/F G H I/J/K L/M N 0/P 
AYXPGOWLVKREIMCS 

A B/C D/E/F G/H I J/K/L/M N/O/P 
AQIYGSHOFDPVKWZR 

A/B C/D/E/F G/H I/J/K L M/N/O/P 
AULTIRJNHDPCOBZS 

Q/R/S T U V/W X Y/Z 
NJDBZTQHUF 

Q/R/S/T U V/W X/Y/Z 
XEMJCUNTBL 

Q/R S/T/U/V W X/Y/Z/ 
YGQVEKXWFM 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TZMJVYPUQDNWCKSGIXOAHELRFB 

Notch patterns are indicated by / 
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ENIGMA WIRINGS Page 133 

Name of Machine: SOUTH AMERICAN (GREEN) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
QWERTZUIOASDFGHJK'PYXCVBNML(Keyboard) 

Rotors:

Red A/B/C/D E/F/G/H I/J K/L/M N 0/13/0 S/T U/V/W/X Y Z/ 
DMSFENUICTBQZRVPLXKWJHAGOY 

Blue A/B C/D/E F/G/H/I J K/L M/N/0 P Q/R S/T/U V/W X Y/Z/ 
WCRDGYELTQJBUAISHXPFNZOVMK 

Green A/B C D E/F/G H/I J K/L M/N/0 P Q R/S T U/V W/X/Y Z 
QONFWEMBLAHUYCSIDZTRPJGXKV 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
WIPMTZNJBHURDGXCYLVEKSAOQF 

Notch patterns are indicated by / 
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Page 134 ENIGMA WIRINGS 

Name of Machine: GREEN ENIGMA (3-KING) (3-K) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate 
(Keyboard 

Rotors:

I. 1. A B C D/E/F G/H I 
r. ATOSLZEXM 

A B/C/D E/F/G/H I 
AYUJRIEGC 

A/B/C D/E/F/G H/I 
ANLJUYRIE 

J/K L/M/N 0 P Q/R S T/U V/W/X Y g/ 
RJHNQFDWKPVYIGCBU 

J/K L/M/N 0 P/Q R/S/T U/V W X/Y/Z/ 
TMZSWHKBPFXVLNQDO 

J/K/L M N/O/P/Q R/S T/U/V/W X Y/Z/ 
GVCZHMKSFPDBTXWQ0 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TZMJVYPUQDNWCKSGIXOAHELRFB 

Notch patterns are indicated by / 

(11-notch) 

(15-notch) 

(17-notch) 
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Page 136 ENIGMA WIRINGS 

Name of Machine: RED ENIGMA (3-NA1J) (3-N) 

Source: 6a (p. 10, 21,23); 6e (P. 1-2); 25 (p. 1); 34 (p. 212, 215) 
262 If., 309, 323-325); 41 (P. 4); 54 (P. 96); 55 (p. 4) 

The RED (Rot) machine was used by the Abwehr and the Sicherheits-
dienst for communications to South America on the 3-N circuit. The 
first mention of its appearance was in a message from Argentina to 
Berlin on 4 November 1943. It was solved independently by the British 
in January 1944 and by the U.S. Coast Guard in March 1944. 

Like the GREEN Enigma, it is a multiple-notch Fachine employing 
cyclometric motion. The cycle of the machine is 264 since the reflector 
wheel is also mechanically stepped. It has the 11-15-17 turnover 
pattern distribution plus the rotating reflector which produces the 
"lobster" effect. Through a message from Berlin to Argentina, which 
indicated the wheel order as R231, the Coast Guard verified that 
wheels 1, 2, and 3 had 17, 15, and 11 turnovers resp,?etively. A 
curious thing about the reflector is that it is the same as for the old 
Commercial machine. 

Of the four wirings included with this account, the first one, a 
literal version with notches marked, corresponded to a digital version, 
not included here, which was labeled "Mercedes RED" but which showed no 
notch placement and had no explanatory data accompanying it. The 
second and third wirings are U.S. Coast Guard recoveries. They give no 
notch placement. The last wiring is a British version, given originally 
indiV.tal form. It is correspondingly different from all the other 
versions and its turnover pattern is indicated as being the sane as that 
for the Group II machines. 
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ENIGMA WIRINGS Page 137 

Name of Machine: RED ENIGMA (3-NAN) (3-N) 

Endplate Sequence: 

ABCDEFGHI 
QWERTZUI 0 

Rotors: (twist-free) 

Red I r. A/B/do E/F/G H/I 
1. BROAKJPZT 

Blue II A/B C/D/E F/G/H/I 
BLHAUOIWZ 

Green III A/B C D E/F/G H/I 
UCGYDKRPL 

JKLMNOPQRSTUVWXYZ 
ASDFGHJKPYXCVBNML 

J/K/UM N 0/P/0 S/T U/V/W/X Y 4/ 
LGVXSHEYUFNIMDWCQ 

J K/L M/N/0 P Q/R S/T/U V/W X 7/Z/ 
QNRFMCKYJDXGTEPSV 

J K/L M/N/O P Q R/S T U/V W/X/Y 
ZWNJXHVOFBATISMQE 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXTZ 
LDSBFEQZXRPAYWVKGJCUTONIMH 

Notch patterns are indicated by / 

(Endplate) 
(Keyboard) 

(17-notch) 

(15-notch) 

(11-notch) 
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I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ(17-notch) 
I. AYWPSKOUFEJVTCGZBNIRLXMQHD 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ(twist-free) 
LDSBFEQZXRPAYWVKGJCUTONIMH 

Notch patterns are indicated by / 
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Paae 138 ENIGMA WIRINGS 

Name of Machine: RED ENIGMA (3-MAN) (3-N) 

Endplate Sequence: 

Rotors:

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

(with twists) 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(15-notch) 
AEPNZLIDVHJWTCXFROGBYMQUKS 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(11-notch) 
ADYQBNULEHWKPGXFVTZOJMCIS R 



Df ID: 3220592T0P SECRET FROTII 
TOP SECAT FROTH 

ENIGMA WIRINGS Page 139 

Name of Machine: RED ENIGMA (3-NAN) (3-N) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXTZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors: (twist-free) 

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. DAYWPSKOUFEJVTCGZBNIRLXMQH 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
DAOSWMUCGRPBNKFXJLYVEZHTQI 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TSBEZRCOVMFIXLQHYGWUAPKNDJ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
LDSBFEQZXRPAYWVKGJCUTONIMH 

Notch patterns are indicated by / 
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Page 140 ENIGMA WIRINGS 

Name of Machine: SOUTH AMERICAN II (RED) 

Endplate Sequence: 

ABCD 
QWER 

EFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
TZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors:

Red r. A/B/C/D E/F/G/H I/J 
1. CSPBLKQAUM 

Blue 

Green 

A/B C/D/E F/G/H/I J 
KTQWGCVPJD 

A/B C D E/F/G H/I J 
NXLEVRQJYI 

K/L/M N 0/P/Q/R SIT U/V/W/X Y Z/ 
HWYTIFZVGOJNE'XDR 

K/L M/N/0 P Q/R S/T/U V/W X Y/Z/ 
RULIMAHXFTEYSBOZ 

K/L M/N/O P Q R/S T U/V W/X/Y Z 
CGUKSWOTAHFBPMDZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
BAMVTNLWUSRGCFYQPKtiblDHZOX 

Notch patterns are indicated by / 
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Page 142 ENIGMA WIRINGS 

Name of Machine: SICBERHEITSDIENST GROUP (4-44) ENIGMA 

Source: 34 (P.324-325) 

The only instance known up to this time Of a machine using RED 
Enigma wheels and GREEN Enigma reflector was the case of the super-
enciphered instructions for the RED machine when first sent to 
Argentina. A Berlin message of 5 December 1943 read: "We got the 
maehines mixed up here". 

The Enigma involved here was u8e4 by the 4-0 component of the 
Sicherheitsdienst group and recovered by the U.S. Coast Guard. Its 
RED wheels agree with those used in the RED (twist-free) machine and 
its GREEN reflector agrees With the reflector used in the GREEN 3-King 
machine previously discussed. No notch pattern or placement is shown, 
but the pattern possibly follows the 17-15-11 design of all known 
multiple-notch machines. 
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ENIGMA WIRINGS Page 143 

same of Machine: SICHERHEITSDIENST GROUP (4-0) ENIGMA 
Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate 

I (Keyboard 
Red Enigma 

— I 

Rotors:

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. DAYWPSKOUFEJVTCGZBNIRLXMQH 

I II. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
DAOSWMUCGRPBNKFXJLYVEZHTQI 

I III. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TSBEZRCOVMFIXLQHYGWUAPKNDJ 

Green Enigma 
Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

• TZMJVYPUQDNWCKSGIXOAHELRFB 

Notch patterns are indicated by / 
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Page 144 ENIGMA WIRINGS 

' a 
• 

Na ne of Machine: 13-207 ENIGMA (RED IT" MACHINE) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
(Keyboard) 

Rotors: 

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. LHQNYUPGZ BXJTSEKOCAMWR IF VD 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
O MKJHV SCA YIT QF BLZXPDWUNGRE 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
Q XPVLDJTCEZKRHYTWOBCFMASGN 

Reflector: ABCDEFGHIJKLMNOPQRSTVYWXYZ 
N MIEDVHGCR YUBAQZ JXWLFTSKP 

Notch patterns are indicated by / 
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Page 146 ENIGMA WIRINGS 

Name of Machine: KK (GERMAN ARMISTICE commIsqioN ENIGMA) 

This machine, referred to by the Germans as the KK Enigma, was 

Source: 4 (P. 18); 6h (p. 1-3); 29 (p. 1); 55 (p. 4, 173, 178) 

captured October 1942 in North Africa. It was used by the German 
Armistice Commission in French Africa until the early winter of 1942. 
It is a revised version of the 11-15-17 Group II Enigma. There are 
three wheels and a rotatable reflector. Wheel I has 17 turnovers; 
wheel II, 15; and wheel III, U. There is reason to believe that this 
machine is one of the "G" series, a letter designation which accompa-
nied most of the cyclometric machines with rotating reflectors. 

Mr. William F. Friedman of the Signal Security Agency, who visited 
the ISK Section at Bletchley Park, says of this machine: "With regard 
to the traffic used by the German Armistice Commission, it was stated 
that the British obtained a machine by capture before they were able to 
solve any traffic. This machine is of the standard ISK type, but has 
special wirings. One of these machines was captured by American Forces 
in the Torch Operation and was sent to B.P. where it is still on hand. 
It is a nicer job than the ordinary E. It also has several additional 
features, the most important of which is that it has a letter counter 
and a mechanism whereby the rotors can be rapidly moved forward or 
backward by a hand crank." (cf. Zaehlwerk CA-.15). 

TWO wirings of the KK Enigma are included here; the first is a 
British version and the second is the U.S. Army Signal Corps wiring. 
The turnovers on the British version are the same as for the Group II 
machine. 
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ENIGMA WIRINGS Page 147 

Name of Machine: KK (GERMAN ARMISTICE COME5SION ENI(MA) 

Endplaf,e Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplato) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors:

Red I A/B/C/D E/F/G/H I/J K/L/M N 0/P/QIR S/T U/V/W/X Y Z/ 
UMFRYLEQDKJXASHWGTPZCIOBNV 

Blue II A/B C/D/E F/G/H/I J K/L M/N/O P Q/R S/T/U V/W X Y/Z/ 
E0JVTGLRFPDUCQHAZWMBIXNSKY 

Green III A/B C D E/F/G H/I J K/L M/N/O P Q R/S T U/V W/X/Y Z 
LFXSJZQIKBWTGERCPAYUHODNMV 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
LDHBMZSCPYTAERXIUNGKQWVOJF 

Notch patterns are indicated by / 
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Page 148 ENIGMA WIRINGS 

Name of Machine: KK ENIGMA (Revised GROUP II) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors:

Red r. A B C/D/E/F/G/H/I/J/K L/M/N 0/P/QR S T U/V/W/X/Y/Z 
1. MXUIGCQOVKJFBYWSHDNRAZPLET 

Blue A B/C/D/E/F G/H I J/K/L/M/N 0 P Q/R/S T U V/W X/Y/Z/ 
PTMKAIFOUCYGSWBJNHXELDRVZQ 

Green A/BCD/EA G/H/I/J/K L/M N/OPQRSTUVWAY Z/ 
RJPWNBMUHEIAYXVQGODLTZKCSF 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
LDHBMZSCPYTAERXIUNGKQWVOJF 

Notch patterns are indicated by / 
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Page 150 ENIGMA WIRINGS 

Name of Machine: G-208 ENIGMA 

Source: 16 (P. 3); 40 (P. 5) 

While the debris was being cleaned up in the radio station of the 
Alexander Barracks in the Hague, an Enigma wheel was found bearing the 
markings II and G-208. Notches are not indicated on the wiring that 
follows, but Source maintains that it had "many skip notches". For 
this reason, and also because of the markings found on the wheel it is 
included here with Group II machines. 

The G-208 Enigma was reported sold with a machine to the Dutch 
State with the consent of OKW. 
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ENIGMA WIRINGS Page 151 

Name of Machine: G-208 ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQ,RSTUVWXYZ (Endplate) 
(Keyboard) 

Rotors:
-^ 

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
SLVGBTFXJQOHEWIRZYAMKPCNDU 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 
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Pace 152 ENIGMA WIRINGS 

Name of Machine: 0-260 ENIGMA 

Source: 3 (p. 1-4:1 ba (p. 23) 

1 

This machine uas captured by the Argentine Police in a raid on 
German agent quarters. It was loaned to the U.S. Military Attache in 
Buenos Aires, who examined and photographed it. The following account 
is from his report. 

The serial number G-260 appears on the exterior of the box con-
taining the machine as well as on each intermediate wheel, the reflector, 
and the endplate. The contacts on the endplate follow the same order as 

the first letter to the left of Q is W, and the second letter to the left 
the letters on the keyboard but in a counter-clockwise direction, i.e., 

of Q is E. 

When the machine was received for examination the wheels had been 
placed on the wheel shaft in the following order, from left to right, No. 
3, 2, 1. The spring clip of wheel I was set at D; of II, at C; of III, 
at B; of the reflector, at D. The wiring of point to plate contacts 
while the alphabets were in the above positions was as indicated in the 
first wiring version presented after this account. 

This report of the Military Attache shows a relettering of one 
between the wiring of wheels themselves and the recovered wiring of the 
3-NAN twist-free machine. Due to the notational difficulties encountered 
between Washington and station 901 in England this is not surprising. 
The new wiring as given in the Military Attaches report (omitted by 
Source) is to be preferred to the old wiring. The conversion may be 
accomplished as follows: increase the letter on both right and left 
wiring specifications by one, i.e., A - B, B - C, etc. It will be noted 
that the reflector is the old commercial reflector. The second wiring 
given here has been converted on the basis of the 3-NAN wiring previously 
discussed under the heading: RED Enigma. 

1 
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Name of Machine: G-260 ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQ,RSTUVWXYZ (Endplate) 
QWER TZUIOASDFGHJKPYXCVBNML (Keyboard) 

Rotors:

I. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
HAGUFVSEONTDXPKZBWLICYJRMQ 

ABCDEFGHIJKLMNOPQR ST UVWX YZ 
SVYEOKDXRLZCTQUIPFNBMGAJWH 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
SGWEIAFMTRNBYPLZJXQHDCVKUO 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
RMQLPHWFJIUDBYTEC A ZOK NGYXS 

Notch patterns are indicated by / 
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Page 154 ENIGMA WIRINGS 

Name of Machine: G-260 ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors:

r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
I. RCSPBLKQAUMHWYTIFZVGOJNEXD 

ABCDEFGHIJKLMNOPQ4 STUVWXYZ 
WCMIBVPJXAROSGi4DLZKEYHUFQT 

IlL ABCDEFGHIJKLMNOPQRSTUVWXYZ 
FVDHZELSQMAXOKYIWPGCBUJTNR 

Reflector: ADCDEFGHIJKLMNOPQRSTUVWXYZ 
IMETCGFRAYSQBZXWLHKDVUPOJN 

Notch patterns are indicated by / 
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Page 156 ENIGMA WIRINGS 

Name of Machine: KU (NEW ISK UNSTECKERED ENIWA) 

Source: 6L (p. 1): 6m (p. 1-2); 38 (p. 1); 55 (P. 4, 176, 179) 

The KU machine is an unsteckered, non -cyclometric Enigma which 
derived its short title from the fact that all its wheels were marked 
K by the manufacturer and from its use of a pluggable or D (Dora) type 
reflector. It was introduced 3 December 1944 on the Berlin - Madrid - 
Lisbon clandestine, three-way network. For security reasons it was 
used as a Group II replacement by the Abwehr for its German Agent 
system in the last year of the War. It was solved by the British ISK 
Section in January 1945. By 28 January the wiring for six wheels had 
been recovered, and at that time it was thought, somewhat dubiously, 
that a seventh wheel might still turn up. The six wheels have like 
turnover patterns and nine notches per wheel. The British wiring that 
follows was originally presented in digital instead of literal form. 
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ENIGMA WIRINGS Page 157 

Name of Machine:. KD (NEW ISK UNSTECKERED ENIGMA) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
QWERTZUIOASDFGHJK'PYXCVBNML(Keyboard) 

Rotors:

Red I A/B C D E/F G H/I J K L/M N/0 P Q/R S/T U/V W X Y/Z 
QHZSXNGYVMFKTLPUIAODJWERCB 

Blue II A/B G D E/F G• H/I J K L/M N/0 P Q/R S/T U/V W X Y/Z 
ICGZKWVEPDBQXJOFTANMSUYHLR 

Green III A/B C D E/F G H/I J K L/M N/0 P QI/R S/T U/V W X Y/Z 
RYUGFQNWKPEVHSMLJABOTDIXCZ 

Purple IV A/B C D E/F G• H/I J K L/M N/0 P Q/R S/T U/V W X Y/Z 
QDULKIXOFSCTYJPEBMWGNAVRHZ 

Sepia V A/B C D E/F G• H/I J K L/M N/0 P Q/R S/T U/V W X Y/Z 
CVFNTQDMUBGLIWHXOSKJAZREPY 

Nero VI A/B C D E/F G• H/I J K L/M N/0 P Q/R S/T U/V W X Y/Z 
VCANIWOUPJHFSZTEQKDLRYMGXB 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
(pluggab le) 

Notch patterns are indicated by / 
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Page 158 ENIGMA WIRINGS 

Name of Machine: RAILWAY ENIGMA 

The Railway Enigma is a simple unsteckered machine with three 

Source: 42 (p. 254) 

wheels and a movable reflector. Six wheel orders were possible. Each 
wheel had one turnover notch, and the turnover mechanism was the same 
as for the standard Service Enigma. The reflector had no turnover 
mechanism. No specimen of this Enigma ever fell into Allied hands. 
The wiring was recovered as a result of the extreme weakness of the 
original indicator system. (Wiring was not given by Source). The wheel 
known to cryptanalysts as I, was known to the Germans as III, and vice 
versa. 

11 
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ENIGMA WIRINGS Page 159! 

Name of Machine: RAILWAY ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
QWERTZUIOASDFGHJKPYXCVBNML(Keyboard) 

Rotors:

I. r. ABCDEFGHIJKLMN/OPQRSTUVWXYZ 
1 . 

ABCDE/FGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXY/Z 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 
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IV. ENIGMA WIRINGS 

B. Steckered Enigmas 
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ENIGMA WIRINGS Pace 163 

Name of Machine: GERMAN SERVICE ENIGMA 

Source: 25 (p. 1); 27 (p. 3, 4, 7); 33 (p. 2); 35 (1). 
87); 43(p. 1.1-1.3, 2.1, 7.1); 55 (p.4) 

The Steckered or Plugboard Service Enigma was a three—wheel machine 
used by the German Army and Air Force and for a time, by the Navy. It 
was equipped with five wheels that could be used interchangeably in the 
fast, medium, or slow position of the machine, giving 60 wheel orders. 
As the Army used the machine, the wheel order selected for one day was 
rotated in cyclic order. These five wheels, called Sigma wheels, were 
given the numbers I through V. They had one notch each and were wired 
differently. The endplate was pluggable and the reflector plate, known 
as A or Anton, was fixed but unpluggable. The Army used six steckers 
and the Air Force used a varied number of steckers, usually more than 
six. 

12, 14, 26, 29, 

The Navy used the same basic machine with six steckers, but almost 
Immediately instead of five wheels, there were eight from which to 
select three for the fast, medium, and slow positions: the five Sigma 
wheels (I—V) and three Delta wheels (VI—VIII). The Sigma wheels had one 
notch each; the Deltas, two. 

The Poles had managed to get pictures of the keys for this machine 
for a period of three months during which time the wheel order had re—
mained unchanged. As a result of this, they broke the first three Sigma 
wheels. The British took up where the Poles left off, starting to work 
on traffic of May 1937. During the summer of 1937 the A reflector had 
changed to the B reflector, and by April of 1940 ten steckers were in 
use. By August 1940 the British broke the No. VIII Delta wheel, the last 
new wheel to be introduced during the War. 

In February 1942 the German Navy abandoned the old B reflector. A 
new B reflector plate and a No. IX additional wheel (Zusatzwalz, referred 
1-.o as the Beta wheel, were introduced to occupy the space previously taken 
up by the old B reflector. Thus the machine was now a four—wheel Enigma. 
The first three positions, as before were occupied by any three of the 
five one—notched Sigma wheels and Delta wheels; the fourth position was 
occupied by the No. IX Beta wheel which was so wired that when set at the 
letter A its effect, combined with that of the new B reflector, would be 
equivalent to the old B reflector. This was done to permit intercommuni—

cation between holders of the three—wheel and four—wheel Enigmas. 
(continued) 
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Page 164 ENIGMA WIRINGS 

GERMAN SERVICE ENIGMA (continued) 

In July 1943 an alternate reflector, the C or Caesar, and an alter-
nate Zusatzwalze,the No. X or Gamma wheel, were introduced. The Gamma 
wheel, when set at letter A and used with the C reflector, produced the 
effect of the old C reflector, broken in 1940 as a result of German 
error. The Caesar and Gamma wheels were broken in July 1943. Later it 
was discovered that these wheels had been captured in North Africa but 
had never been sent on to Bletchley Park. 

The Zusatzwalzen differed from the other wheels in that they had 
26 studs on each side. They were equipped with rings which were never 
actually used until near the end of the war. yhey were set by hand to 
any position and were not moved mechanically. The new B and C reflectors 
could be inserted only one way and remained fixed throughout the enciph-
ering process. 

The C reflector was never brought into use on Army or Air Force keys; 
their next reflector was the pluggable D or Dora,,introduced near the end 
of the War by the Air Force. This reflector had a shell which could be 
removed, and an arrangement of plugs effecting a stecker of the contact 
connections. 

The write-ups that follow discuss various versions of the German 
Service Enigma. The order of their appearance is: British version (one 
wiring), U.S. Navy version aye wirings), U.S. Army Signal Corps version _ _ 
(two wirings), the YELLOW Enigma (two wirings). 
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Page 166 ENIGMA WIRINGS 

Name of Machine: GERMAN SERVICE ENIGMA 

Source: 6m (p. 13-22, 37) 

The five wirings given here, represent the U.S. Navy versions of 
the German Service Enigma. In the first (3-wheel) machine three wheels 
are selected from a set of five to fill the first three positions. In 
the second (3-wheel) machine three wheels are selected from a set of 
eight to fill the first three positions. Wheels VI, VII, and VIII are 
double-notch wheels. The old C reflector was issued for this machine 
at one time, but apparently was never ,used. 

In the third (4-wheel) machine three wheels are selected from a set of 

eight to fill the first positions, and the No. IX (Beta) fills the 
fourth position. Wheels VI, VII, and VIII are double-notch wheels. 
The combination of the Beta wheel at letter A and the new B (Bruno) re-
flector gives the old B reflector. 

In the fourth (4-wheel) machine three wheels are selected from a 
set of eight to fill the first three positions, and either the No. IX 
(Beta) or the No. X (Gamma) is used to fill the fourth position. This 
fourth position wheel is set by hand and does not advance mechanically. 
The reflector is chosen from a set of two (B and C) and is fixed. The 
combination of the Gamma wheel at latter A and 'a new C (Caesar) 
reflector gives the old C reflector. Wheels VI, VII, and VIII are 
double-notch wheels. There are 2x2x8x7x6 or 1344 possible wheel orders. 
This machine can be reduced to a 3-wheel machine by proper selection 
and placement of the fourth wheel and reflector. 

The last wiring presented here is a U.S. Navy version of wheel I 
of the German Service machine. No other data accompanied this wiring. 

11 
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ENIGMA WIRINGS Page 167 

Name of Machine: GERMAN SERVICE ENIGMA (First) 

VF, t. Ilte Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: (3-wheel machine) 

r. ABCDEFGHIJKLMNOPQRSTU/VWXYZ 
1. KFLNGMHERWAOUPXZIYVTQBJCSD 

ABCD/EFGHIJKLMNOPQRSTUVWXYZ 
FBKELTJSVYCMIXUNDRHAOQZGWP 

ABCDEFGHIJKLMNOPQRSTUVWX/Y Z 
PCEGIKMDQSUYWAOZFJXHBLNVTR 

ABCDEFGHIJKLMNOP/QRSTUVWXYZ 
YDGUQXRBLCASWKTJZNPHVIMFEO 

ABCDEFGHIJKLMNOPQRSTU/VWXYZ 
' HFNYCEUJLWBXSVGQKOADZPMTRI 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
"Old B" YRUHQSLDPXNGOKMIEBFZCWVJAT 

Notch patterns are indicated by / 

TOP SECRET CONTROL NO. 182-4 
Copy Y  of 30 Copies 
Page  167  of  239  Pages 

ISA Form 781-COS 1 Jul 52 -TOP-SEC-RE-T-FROTH--



mcip: 3220592 T0P SECRET FROTII 

Page 168 ENIGMA WIRINGS 

Name of Machine: GERMAN SERVICE ENIGMA (Second) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: (3—wheel machine) 

I. r. ABCDEFGHIJKLMNOPQRSTU/VWXYZ 
1. KFLNGMHERWAOUPXZIYVTQBJCSD 

ABCD/EFGHIJKLMNOPQRSTUVWXYZ 
FBKELTJSVYCMIXUNDRHAOQZGWP 

ABCDEFGHIJKLMNOPQRSTUVWX/Y Z 
P CEGIKMDQSUYWAOZFJXHBLNVTR 

IV. ABCDEFGHIJKLMNOP/QRSTUVWXYZ 
YDGUQXRBLCASWKTJZNPHVIMFEO 

V. ABCDEFGHIJKLMNOPQRSTU/VWXYZ 
HF'NYCEUJLWBXSVGQKOADZPMTRI 

VI. ABCDEFGHIJ/KLMNOPQRSTUVW/XYZ 
XKQHWPVNGZRCFOIASELBTYMJDU 

VII. ABCDEFGHIJK/LMNOPQRSTU/VWXYZ 
U OAKIHSDINZTXOPVGB .JWMQFLRE 

VIII. ABCDEFG/HIJKLMNOPQRSTUVWXY/Z 
W GLRIUMYPDCKTQEASBNFXOJVZH 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
"Old B" YRUHQSLDPXNGOKMIEBFZCWVJAT 
"Old C" FVPJIAOYEDRZXWGCTKUQSBNMHL 

Notch patterns are indicated by / 
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ENIGMA WIRINGS Page 169 

Name of Machine: GERMAN SERVICE ENIGMA (Third) 

Endplate Sequence: 

ABC DEFGHI JKLMNOPQRSTUVWXYZ (Endplate) 
(Keyboard) 

"••••••. 

00'11 

1 

1 

Rotors: (4-wheel machine) 

I. r. ABCDEFGHIJKLMNOPQRSTU/VWXYZ 
1. KFLNGMHERWAOUPXZIYVTQBJCSD 

ABCD/EFGHIJKLMNOPQRSTUVWXYZ 
FBKELTJSVICMIXUNDRHACQZGWP 

ABCDEFGHIJKLMNOPQRSTUVWX/Y Z 
P CEGIKMDQSUYWAOZFJXHBLNVTR 

IV. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
YDGUQXRBLCASWKTJ/ZNPHVIMFEO 
TMFZKWDOJYXQCRNESUBLAHGVIP(Beta 9) 

V. ABCDEFGHIJKLMNOPQRSTU/VWXYZ 
HFNYCEUJLWBXSVGQKOADZPMTRI 

VI. ABCDEFGHIJ/KLMNOPQRSTUVW/XYZ 
XKQHWPVNGZRCFOIASELBTYMJDU 

VII. ABCDEFGHIJK/LMNOPQRSTU/VWXYZ 
U OAKIHSDYNZTXCPVGBJWMQFLRE 

VIII. ABCDEFG/HIJKLMNOPQRSTUVWXY/Z 
W GLRIUMYPDCKTQEASBNFX0JVZH 

IX. (See Beta 9 above, used in 4th position) 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
(NewBruno) ENKQAUYWJICOPBLMDXZVFTHRGS 

I SA Form 781-C1OS 1 Jul 52 
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Page 170 ENIGMA WIRINGS 

Name of Machine: GERMAN SERVICE ENIGMA (Fourth) 

Endplate Sequence: 

Rotors:

ABODEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

(4-wheel machine) 

I. r. ABODE 
1. KFLNG 

ABCD/E 
FBKEL 

ABCDE 
P CEGI 

Iv. ABODE 
YDGUQ 
TMFZK 
EGTPL 

FGHIJKLMNOPQRSTU/VWXYZ 
MHERWAOUPXZIYVTQBJCSD 

FGHIJKLMNOPUISTUVWXYZ 
TJSVYCMIXUNDRHAOQZGWP 

FGHIJKLMNOPQRSTUVWX/YZ 
KMDQSUYWAOZFJXHBLNVTR 

FGHIJKLMN 
XRBLCASWK 
WDOJYXQCR 
BOVFSINCU 

0 PQ 
J/Z 
ES 
ZD X 

V. ABCDEFGHIJKLMNOPQRS 
HFNYCEUJLWBXSVGQKOA 

TUVWXYZ 
HVIMFEO 
LAHGVIP(Beta 9) 
RQAYWHK(Gamma 10) 

TU/VWXYZ 
DZPMTRI 

VI. ABCDEFGHIJ/KLMNOPQRST 
XKQHWPVNGZH.CFOIASELB 

VII. ABCDBFGHIJKAMNOPQRST 
U OAKIHSDYNZTXCPVGBJW 

VIII. ABCDEFG/HIJKLMNOPQRST 
W GLRIUMYPDCKTQEASBNF 

U v w/k Y Z 
TYMJDU 

U/VWXYZ 
MQFLRE 

uvwxy/z 
X0JVZH 

IX. (See Beta 9 above, used interchangeably with Gamma 10 
in 4th position) 

X. (See Gamma 10 above, used interchangeably with Beta 9 
in 4th position) 

Reflector: ABCDEFGHIJKLMNOPQR 
(mCaesar) RDOBJNTKVEHMLFCWZA 
(n runo) ENKQAUYWJICOPBLNDX 
(used in tr!rchaneably) 

Notch patterns are indicated by / 

STUVWXYZ 
XGYIPSUQ 
ZVFTHRGS 

TOP SECHET cONT401, ro. 182-4 
Copy 4' c,,p1 r;
Pao 170 of 



DICID: 322099 

ENIGMA WIRINGS Page 171 

Name of Machine: GERMAN SERVICE ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQ,RSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: (US Navy wiring) 

.0".• 

1 

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. KVXZHBEGQWACFDLNUIYTMSJORP 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 
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Page 172 ENIGMA WIRINGS 

Name of Machine: GERMAN SERVICE ENIGMA 

Source: 6m 

The U.S. Army Signal Corps wiring of the German Service Enigma is 
a relettering of the U.S. Navy wiring which was based on the British 
wiring. Assumedly the original German model had the letter A opposite 
the core dot. The British, in error, assumed the dot on the core was 
opposite Z, and constructed their machine accordingly. As a result, 
U.S. Navy and U.S. Army Signal Corps wirings differ in appearance. In 
the U.S. Army Signal Corps wiring, wheels I, II, III, VI, VII, and VIII 
are offset 1 from the U.S. Navy wirings; wheel,IV, offset 2; and wheel 
V, offset 3. Only one wheel wiring was shown in the version that 
follows. 

It is believed that the Army obtained their wirings from a study 
of captured German wheels. 

---T-011-SECRET- FROTH-
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ENIGMA WIRINGS Page 173 

Nene of Machine: GERMAN SERVICE ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: (US Army Signal Corps wiring) 

I. r. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1, UWYGADFPVZBECKMTHXSLRINQOJ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 
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Page 174 ENIGMA WIRINGS 

Name of Machine: GERMAN STECKERED ENIGMA 

Source: 42 (p. 261 ff.) 

On the following page is the wiring of the German Service Enigma 
as used by the German Army, Aix Force, and Navy. This wiring (origin-
ally in digital form) refers to the British version of the machine, 
which, owing to misunderstanding at the time of the initial breaks, is 
not the same as the German version. On wheels I, II, III, VI, VII, and 
VIII the German ring setting is greater than the British by 1. On 
wheel IV the German ring setting is greater than the British by 3. 

The diagonal of the machine, that is, the order of connection of 
the keys and lamps to the current entry plates, is A B C .... Z. The 
order is anti-clockwise, looking at the plates; terminal B is at the 
top, opposite the windows. (On the German version of the machine, the 
windows are opposite terminal A, that is, one position forward from the 
top.) This notation, continued paraxially through the machine, applies 
to the "rod" letters and also to the reflector. 

The pins of the wheel are on the right-hand side, the plates on 
the left as the wheel is fixed in the machine. The clip is opposite 
terminal 1. Wheels Beta and Gamma have no turnovers. 

A set of three captured wheels (I-III) were tested in NSA-18 and 
were found to have the same wiring as the first three wheels of this 
British version. Two others, a Beta and a No. VII, had a wiring corre-
sponding to the like designated wheels shown here, 
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ENIGMA WIRINGS Page 175 

Nom of Mach in' : GERMAN STECKERED ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotor:is

I. ABCDEFGHIJKLMNOPOSTUVWXYZ 
EK/IFLGDQVZNTOWYHXUSPAIBRCJ 

ABCDE/FGHIJKLM'NOPQRSTUVWXYZ 
AJDKSIRUXBLHWTMCQGZNPYFVOE 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
BDFHJLCPRTXVZNYEIWGAKMUSQ 0 

IV. ABCDEFGHIJ/KLMNOPQRSTUVWXYZ 
CFTPWQAKBZRVJSIYMOGUHLEDNX 

V. ABCDEFGHIJKLMNOPQRSTUVWXYZ/ 
EMXBDTIKVAWRUFPJNZCYOLSQHG 

VI. ABCDEFGHIJKLM/NOPQRSTUVWXYZ/ 
JPGVOUMFYQBENHZRDKASXLICTW 

VII. ABCDEFGHIJKLM/NOPQRSTUVWXYZ/ 
NZJHGRCXMYSWBOUFAIVLPEKQDT 

VIII. A13 CDEFGHIJKLM/NOPQRSTUVWXYZ/ 
FKQHTLXOCBJSPDZRAMEWNIUYGV 

"Beta" ABCDEFGHIJKLMNOPQRSTUVWXYZ 
LEIJVCNIXWPBQMDRTAKZGFUHOS 

"Gamma" ABCDEFGHIJKLMNOPQRSTUVWXYZ 
FSOKANUERHMBTIYCWLQPZXVGJD 

,Notch patterns are indicated by /; dBeta" and 
"Gamma" wheels have no turnovers. (continued) 
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Page 176 ENIGMA WIRINGS 

GERMAN STECKERED EhaGMA (continued) 

Reflectors: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

A. EJMZALYXVBWFCRQUONTSPIKHGD 
B. YRUHQSLDPXNGOKMIEBFZCWVJAT 
C. FVPJIAOYEDRZXWGCTKUQSBNMHL 
D. 0 

(pluggable, but with fixed pairing 2/15) 
"Bruno" ENKQAUYWJICOPBLMDXZVFTHRGS 

("Bruno" plus wheel "Beta", in position 1, combine 
to give reflector B) 

"Caesar" EDOBJNTKVEHMLFCWZ.AXGYIPSUQ 
("Caesar" plus wheel "Gamma", in position 1, combine 
to give reflector C) 
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Page 178 ENIGMA WIRINGS 

Name of Machine: YELLOW ENIGMA 

Source: 7; 10 (p. 1-2, 4-5); 39 

The YELLOW or Plugboard Stecker Enigma was used by the German 
Army and Air Force in the European and African theaters of operation. 
It was used for the encipherment of operational messages of a highly 
secret nature, dealing mainly with matters of supply, administration, 
and current military operations. The Germans were definitely aware 
that the Ailed Armies had captured the machine, and they relied on 
the daily keys and the basic nature of the machine for security. 

This Enigma is similar to the Commercial Enigma in many of its 
fundamental parts. There are five cipher wheels available to each 
holder of the machine. These are completely interchangeable and fit 
into positions A, B, and C. Each wheel has one notch on its left side 
similar to other Service wheels. The position of the notches for each 
wheel relative to the window settings are: I, Q/R; II, E/F; III, V/W; 
IV, J/K; V, Z/A. The wiring from the 26 contact points on the right 
side of each cipher wheel to the 26 contact points on the left side is 
random mixed. In the reflector plate, which is fixed, 13 random mixed 
wires connect the 26 contact points on its right into 13 reciprocal 
pairs. 

In the two wirings that follow, a comparison of the positions 
underlined in each will reveal like differenoevalues at these points 
for the same designated wheel of both machines. These differences are: 
wheel I, 65; wheel II, 18; wheel III, 71; wheel IV, 192; and wheel V, 
1025. The second version, given originally in aigital form, was simply 
named "Enigma Cipher Machine". 

Two captured wheels were tested in NSA-18 and were found to have 
the sane wiring as the Nos. IV and V wheels as presented in the first 
YELLOW Enigma wiring here. 
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ELGIt ',.11$Z111.173 Page 179 

Name of Machine: YELLOW ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ (Endplate) 
(Keyboard) 

Rotors: (Yellow normal) 

I. I. ABCDEFGHIJKLMNOPO/RSTUVWXYZ 
r. UWYGADFPVZBECKMTHXSLRINQOJ 

ABCDE/FOHIJKLMNOPQAZTUVWXYZ 
AJPCZWILLF1301i0TYUQGENHXMIVS 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TAGBPCSDQEUFVMMIXJWLRK0 M 

ABODEFGHIJ/KLMNOPQRSTUVWXYZ 
HZWVARTNLGUPXQCEJMBSKDY0IF 

V. ABODEFGHIJKLMNOPQRSTUVWXY Z/ 
QCYLXWENFTZOSMVJUDKGIARPHB 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
YRUHQSLDPXNGOKMIEBFZCWVJAT 

Notch patterns are indicated by / 
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Page 180 ENIGMA WIRINGS 

Name of Machine: ENIGMA 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors:

I. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
W EYBDNTXZCAIKRFVQJPGLOMHSU 
("o" point of wheel wiring is at 25) 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
Q MZWENTGDAVPJFHOSXCYUKIRLB 
("o" point of wheel wiring is at 5) 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
W JX NYOGS AR BQC PEKD HFMT Z UIVL 
(Ho" point of wheel wiring is at 20) 

IV. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
XLGOHTUADSJBUPFZWI_QNMRIKEC 
("o" point of wheel wiring is at 18) 

V. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
TSAJBPVKOIRFQZGCEWNLDXMYUH 
("o" point of wheel wiring is at 23) 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 
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II. ENIGMA WIRINGS 

C. Miscellaneous Enigmas 
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ENIGMA WIRIOGS 

Name ol Machine: 4-1 ENIGMA 

Source: 34 (p. 326-327) 

Page 183 

No wiring was found for the 4-I Enigma. The machine proved to be 
the Service wheels I, II, and III, with the fixed Bruno reflector and 
Stocker. It is the only example known to the U.S. Coast Guard of the 
Service machine being used for clandestine traffic. The Bordeaux end 
of the 4-I circuit acted as a sort of monitoring and relay station 
which listened in to certain outstations for the Hamburg control, and 
furnished Hamburg with the text of an outstation massage in the event 
that Hamburg failed to receive it. 

.15A Form 781-COS 1 Jul 52 
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Page 184 ENIGMA WIRINGS 

Name of Machine: CZECHOSLOVAKIAN GENERAL STAFF ENIGMA 

Source: 13 (p. 1-2) 

The Czechoslovakian Enigma was used only for higher military 
staff communications. The variable elements of the machine were the 
choice of any three of five wheels to be inserted in the machine; 
choice of cog setting in each of the 1 to 26 positions in the three 
wheels; choice of the initial position of each of 1 to 26 numbers of 
each of the three wheels. 

No wiring accompanied the discussion of this Enigma. 
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Page 186 ENIGMA WIRINGS 

Name of Machine: ENIGMA (unidentified) 

Source: 45 (P. 7); 68; 68; NSA-31; NSA-31; unknown 

The wirings on the following pages are miscellaneous, unidentified 
ones, and as far as is recognizable, they are unassociated with any 
specific Enigma previously discussed. Sources for the six wirings are 
given in respective order. 
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ENIGMA WIRINGS Page 187 

Name of Machine: ENIGMA (unidentified) 

'Zndplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate? 

II QWERTZUIOASDFGHJK I PYXCVBNML(Keyboard) 

Rotors:

— II BlueIr. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
1. TVJYDSHZIMBRQKXLOCFPUWGNAE 

Green II ABCDEFGHIJKLMNOPQRSTUVWXYZ 
NBAMLCKPXJZDWIVEUFTGQHRSIO 

II Red III ABCDEFGHIJKLMNOPQRSTUVWXYZ 
QRXAIHVJBKCLDMENFUWGZYOTSP 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

patterns are indicated by / 

I

I 
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Page 188 ENIGMA WIRINGS 

Name of achine: ENIGMA (unidentified) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors:

I. ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
(Special) CGAMPQBSTWNRDKUEFLHIOYJZVX 

(This reflector withr in position Z gives the same 
effect as Bruno with B in position A) 

Notch patterns are indicated by / 
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ENIGMA WIRINGS Page 189 

Name of Machine: ENIGMA (unidentified) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors:

I. ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
"RC" FVPJIAOYEDRZXWGCTKUQSBNMHL 

Notch patterns are indicated by / 
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Page 190 ENIGMA WIRINGS 

Name of Machine: ENIGMA (unidentified) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: (Unidentified captured wheels located in NSA-31; each one has 
the number 01182a inscribed on it.) 

I. r. ABCDEFGHIJKLMNOPQRSTUVWX/YZ 
1. NFQCMYLJXKGWSDVRIBEAPUZOIIT 

ABCDEFGHIJKLMN0PC1RSTUVWXYZ 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

IV . ABCDEFGHIJKLMNOPQ/RSTUVWXYZ 
OVBSCRIAJUXPTFLZYKNWQMGDHE 

V. ABCDEFG/HIJKLMNOPQRSTUVWXYZ 
PZSWFIUGDROQVTLCXJENYMBHAK 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

Notch patterns are indicated by / 
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ENfGMA WIRINGS Page 191 

Name of Machine: ENIGNA (unidentified) 

II Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWXYZ(Endplate) 
(Keyboard) 

Rotors: (Unidentified captured wheels located in NSA-31) 

I. 1. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
r. TRDNS 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
HCEXZ 

II III. ABCDEFGHIJKLMNOPQRSTUVWXYZ 
YWPIS 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ 

11 
Notch patterns are indicated by / 

11 

11 
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Page 192 ENIGMA WIRINGS 

Name of Machine: S 3 ENIGMA (unidentified) 

Endplate Sequence: 

ABCDEFGHIJKLMNOPQRSTUVWX YZ (Endplate) 
(Keyboard) 

Rotors: (right side only) 

S 3B ABCDEFGHIJKLMNOPQRSTUVWXYZ (3 es.) 
AOZPCH5GFJNBDWILUKMXQYREVT 

8 3ii 1110CDMHIJKL14NOPQA.STIMIXIZ (3 ea.) 
QCIDGWXMCIZKUJYaLHFRIBPSTVII 

I 

33 0 413C D X F G.HT JK Lit110 P Qii 37 tiliiitI IZ (3 ea.) 
BnOLJMISAUDNEFQTIRVXPVZOIC I 

Reflector: ABCDEFGHIJKLMNOPQRSTUVWXYZ I 

53 U IMETCGFRAYSQBZXWLHKDVUPOJN(lea.) 

I 
Notch patterns are indicated by / 
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APPENDIX A Page 195 

Enigma Machines in Foreign Countries 

TICOM/DW-190 -AM 

5 - 41/'11

High Command of the Armed Forces Berlin, 13 Sep 1943 
Armed Forces Operations Staff, Armed Forces 
Radio Communications Branch (WFSt/Ag WNV/Fu ha) 

File Nr. 1122/43 TOP SECRET 

Reference: Your letter 89b 30.28/13d Nr. 1177/43 TOP SECRET 

To: High Command of the Armed Forces, Chief of Army Equipment and 
Commander of the 41p1acement Training Army, General Army,,Qfilice, 
Inspectorate 7 IT"...) (OKH/Chef H Ruest u Bd E./AHA/In 7 IVi)). 

In response to your letter it is reported in answer to question 1.): 
The following countries have Enigma cipher machines with plugboards: 
Italy, Ronmania, Hungary, Slovakia, Bulgaria. There have been delivered 
to the f011owing countries: 

A. 26-unit printing cipher machines to: Argentina (Ch. 14), Germany-
Japan for the Nitrate Syndicate (Ch. 14)2 Japan (Ch. 3), and Hungary (Ch. 
14) 

B. 26-unit liz,htipulbsipher machines similar to moclel K and model K 
(commercial type plus special wirings of the wheels) to: Afghanistan with 
identification letter A, Argentina with identification letter A, 14razi1 
with identification letter A, Chile with identification letter A, Germany 
iith identificatiOri letter A and K to a private customer, England with 
identification letter A, France with identification letter A and K, Japan 
with identifieatiollletter,K and Ta Mexico with identification letter A, 
Ai 3 iEi identificationn letter A, Poland with identification letter A, 
Russia with identification letter A, Sweden with identification letter A, 
Switzerland with identification letter K, Czechoslovakia with identifica-
tion letter A, Hungary with identification letter A, and USA with identi-
fication letter A. 

C. 26-unit lamp bulb cipher machines with counter similar to model G 
and model G (some with special wirings of the wheels)to: Chile with iden-
tification letter A, Germany with identification letter G (for the 
Nitrate Syndicate and I.G. Farben), Holland with identification letter A 
and G, Sweden with identification letter A, Czechoslovakia with identifi-
cation letter A, and Hungary with identification letter G. 

(continued) 
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(continued) 

D. 10-unit lamp bulb cipher machines with numbers 1-9 and 0 to: 
Chile and Sweden. 

* * * * * 

Lorenz for allied (eidgen) military depot commercial K323-324 
Lorenz for Spanish Morocco u K356-358 
Japanese Navy u K962-963 
Switzerland 1c755-858 
Croatian General Staff of the Reserves, special wiring K881-892 
Italian Air Ministry commercial K302-311 
Italian Military Attache Rome special wiring K583-584 
Italian Navy H I I K621-624 
Italian Embassy Berlin u II 1(964-967 
Italian Naval Attache u It K961 
Communications of OKH/In 7 IV with 
the General Staff of the Italian Armed Forces G249-250 

Chi (Cryptologic Agency) with the 
Italian Military Attache special wiring G247-275 

Reference question 2.): We do have the wheel wirings. Under the 
agreement more precise data will not be released right away. 

The Chief of the High Command of the Armed Forces 

per (Illegible signature) 
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APPENDIX B Page 197 

TICOM/I-84 

_
FURTHER INTERROGATION OF 

R. R. DR. HUETTENUAIN AND SDF. DR. FilICKE OF OKW/CIII

TICOM, 4 September 1945 

1. Who made and wired,the Enigma wheels, and where was this done? 

The patents were held by the firm of Heimsoeth & Rinke but ttipi 
did not build the machines. Heimsoeth was a lawyer from Cologne and 
Rinke a woman. The man who developed the machine, in collaboration 
with Fenner, was Dipl.Ing.((Willi)) Korn. The firm received a royalty 
on every machine built and the Army tried to get rid of them. They 
were located in Berlin on Uhlanstrasse. The wheels for the Army and 
Air were made by Konski & Krueger) Berlin,Chausseestrasse, a small 
firm which probably made only Enigma machines. The Naval machines were 
made by Ertel in Munich. Other machines were made by the Olympia type-
writer company in Erfurt, who also made Lueckenfuellerwalze... 

6. What do they know about the Croatian Enigma? 

It was the commercial type with different wiring, and no stocker. 
It was probably used both for diplomatic and service traffic. It was 
worked on and solved at In 7/VI by Marquardt in the mathematical 
section, about two years ago. How were the wheel-wirings obtained? 
They got them from Konski & Krueger, who did the wiring. They could 
always get any special wheel wirings from them except the Swiss (who 
did their own wiring) and the Hungarian. The Hungarians were connected 
with the firm, and they used to take the wheels at night when the women 
had gone home and change the wirings enough to make the records useless. 
How many special wirings did KgcK make? About 200. f3pecial wirings were 
controlled by Fu, who had records of them all. At one time they brought 
them all to Huettenhain, who did not want them and passed them to Mettig, 
who gave them to Obit Ecker (liaison Officer to OKL/Chi). Whose special 
wirings were these? They were used by special units of the Army, such as 
Hitler's train. Korn said they were setting their records in order and 
had to keep them somewhere. The officer at Fu connected with this con-
trol was Inspektor Boligh, under Colonel Fuchs. It was thought that his 
office moved to Breslau or Torgau... 
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Report on Berlin Targets by Major Heller 

of G.S.I(S), 21.A.G. B.O.A.R. 

:12129L2.1.,  17 September 1945 

Pa gp 199 

TICOM/I -104 

TICOM Investigation of Berlin Technical Targets 

1. Targets visited: 

(a) Heimsoeth and Rinke, Chiffriermaschinen Gesellschaft 
(b) Siemens, Werner Werke 
(c) AEG 
(d) Lorentz 
(e) Telefunken 

Remaining targets were located in the Russian Zone of Berlin. 

2. General. All targets had 
Intelligence and technical experts 
ments and subsequently removed all 
spite this fact it was possible to 
ation and equipment. 

been previously visited by Russian 
who had removed virtually all docu 
machinery, plant and equipment. Be-
collect a certain amount of inform-

3. Heimsoeth and Rinks. Chiffriermaschinen Gesellschaft. This 
firm mentioned in PROC 5802 as being located in the Steglitzerstrasse 2 
was finally located at Uhlandstrasse 138, Wilmersdbrf. 

All other addresses which have from time to time been mentioned in 
connection with the manufacture of Enigma machines were previous loca-
tions of the above firm who are the sole manufacturers of Enigma mach-
ines for all Germany. 

Personalities: Ob. Ing. Korn (Absent on 'holiday'). 
Ing. Schroeder 
Ing. Schiele 
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3. (continued) 

Items removed: 

a. Zaehlwerkmaschine type CA 15. This machine is a four-wheel 
model having a gear drive and employing eccentric teeth for wheel pro-
gression. It was sold to the Dutch for military use. Subsequent to 
declaration of war, two machines were delivered to OKW at Stahnsdorf. 

b. Lueckenfuellerwalze (drawings and prototype model). This 
type of wheel was a new design carried out at the request of OKW and 
intended to replace the existing type throughoAt the German Armed Forces. 
It was in fact approved but had not reached production stage at cessa-
tion of hostilities. It differs essentially from current type of wheels 
in use, in that the fixed tooth or teeth which cause the progression of 
neighbouring wheels, is replaced by 26 variable teeth whose setting can 
be altered daily. This change in design results in a basic alteration of 
tyre-setting and wheel body, although in practice only the progression is 
affected. The prototype obtained is designed for army use and is fitted 
with a 'neutral' wheel body. 

c. Umkehrwalze D. One complete army fitting was obtained. This 
differs only in external measurements from the naval version. The 
history of Umkehrwalzen is a little odd. Type was requested by OKW and 
duly delivered but for unknown reasons, was withdrawn from service almost 
immediately. Orders were then given to design a new type having improved 
security characteristics. Type D was the result. This was approved and 
put into production, but never reached full distribution. It was with-
drawn, no reasons being given, and production of type B was recommenced. 

Other material located at the factory in Russian territory (Chaussee-
strasse 117, Stettiner El-IF.). 

a. Strip printer adaptor for German Service model. This adaptor 
fitted over the lamp sockets and consisted of a straightforward teleprint:. 
er which was actuated via relays by the current which would normally light 
the bulbs. 

b. Page printer Naval model. Based on the Springschreiber, this 
model consisted of a straightforward naval type Enigma which was operated 
electro-magnetically, the enciphered or clear text being printed directly 

on to a paper page. Only a limited number of these machines were deliver-

ed to the navy. 
(continued) 
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Page 201 

TICOM/T-I04 

c. Numerous commercial 4-wheel models. These are standard comm-
ercial models. 

d. Russian inveetigation. Both factory and offices were visited 
by Capt. Polin and Lt. Nedwedjew. Both officers appeared to be fully 
conversant with the Army model and demonstrated obvious familiarity with 
the mechanics of the Army model. log. Schroeder gained the impression 
that both were cryptographers. These officers removed a complete set of 
drawings for the Lueckenfuellerwalze and a Naval type Enigma machine 
which they stated they had never before encountered. They did not en-
quire regarding the Umkehrwalzen nor did they obtain a complete model of 
the Lueckenfuellerwalze. 

General 

The offices contain large number of files relating to commercial 
sale of Enigma machines and current production correspondence. Schiele 
stated that all SECRET files had been burnt before the Russians entered 
the town. The files were not examined in detail. 
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TICOM/M-13 

MANUFACTURE OF ENIGMA MACHINES BY HEIMSOETH AND RINKE, BERLIN 

TICOM, 17 November 1945 

Report on second visit to Heimsoeth & Rinke, Uhlandstr., 136, Berlin 

1. A second visit was paid to this firm with a view to obtaining 
information on wiring diagrams of drums and full details of serial 
numbers of the various types of machines manufactured by this firm. 

2. According to the statement of Wila Korn, Chief Design Engineer 
of the firm and present senior representative, all wheel wiring diagrams 
were destroyed in April at the time of the entry of the Russians into 
the city. This destruction is stated to apply to ALL wirings including 
those of commercial machines sold to private individuals prior to 
declaration of war. 

3. Complete correspondence files of all transactions with German 
War Dept. (OKW/AgWNV/Fu) and allied departments were however found on 
the premises. These files have been removed and are being forwarded to 
GCCS for detailed examination. 

4. These files contain considerable information on the preparation 
of specially wired drums together with special orders for foreign 
governments including such as were members of the Axis. It goes perhaps 
without saying that duplicates of all machines supplied to organisations 
other than OKW were supplied to OKW. 

5. Appendix IA' gives a list of serial numbers of those machines 
manufactured by the Berlin branch of the firm Konski & Krueger and 
deliverod to OKW. Approximately 3000 serial numbers are missing owing 
to a aublontract being given to a firm Geyer in Nuernberg and who were 
allocated a separate block of serial numbers. 

6. Appendix 1BI is a sholt summary of the Serial Number types and 
their special uses or applications. 

(continued) 
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7. If further specific information is required, this may, with the 
exception of wiring diagrams, still be available at the Heimsoeth & 
Rinke offices. 

29 Oct 45 
Major Heller 

G.S. 

(continued) 
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Jahr Stuecke 

Heer 

Ges.Lief. Stuck 

Marine 

Lfd Nr. Lfd Nr, Ges.Lief. 
1927 400 A3664,7-56 A- 7,6 S 400 
28 12 866-867 

897-906 412 
29 52 868-896 

907-929 464 
30 122 930-934 

936-1052 586 
31 160 1053-1212 746 
32 100 1253-1352 846 
33 722 1353-2074 1568 
34 713 2075-2787 2281 401 M50141901(M1) 401 
35 1000 2788-3787 3281 60 14902-M961(M1a) 461 
36 1738 3778-5525 5019 
37 2449 5526-7974 7468 150 M962 -M1111(Kla) 611 
38 2180 7975-10154 9648 310 M1112 -M1421(M2) 921 
39 524 10155-10678 10172 580 .M1422 -2001(M2a)(M3) 1501 
40 760 10679-11438 10932 800 N2002-2801(M3) 2301 
41 1886 12818 1011 M2802 -3812(M4) 3312 
42 1774 14592 1450 M3813 -5262(M4) 4762 
43 2347 16930'‘? 2238 M5263 -V7500(M4) 7000 
44 H L 
Jan 190 916403446+53 17129 100 Jan 7100 
Feb 144 120 42 24 17273 105 Feb 7205 
Mar. 220 80 140 

t 
17493 150 Mar 7355 

Apr 
May 

200 
200 

160 40 *. 
150 50 

17693 
17893 

120 
195 

Apr 
May K,u.K."120 

Geyer:: 75 

7475 
7670 

Jun 272 187 25 
H SS L NO 

18105 190 Jun K.u.K.=125 
Geyer = 65 

7960 

Jul 291 126 40 1252.291 18396 100 Jul K.u.K.= 90 
Geyer = 10 

7960 

Aug 199 84 40 75=199 18595 240 Aug K.u.K.=140 
Geyer =100 

8200 

Sep 225 85 45 95=225 18820 170 Sep K.u.K.=120 
Geyer = 50 

8370 

Oct 267 52 45 170=267 19087 100 Oct K.u.K.=100 8470 
Nov 313 153 45 1152313 19400 30 Nov K.u.K.= 30 8500 
Dec 309 151 45 113'309 19709 

2770=1944 1500= 1944 
 •••••••••••• 
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Meer Marine 

TICOM/M -13 

Jahr Stuecke Lfd Mr. Ges.Lief. Stuck Lfd Nr. Ges.Lief. 
H SS L 

Jan 166 75181 19890 
RB 

Feb 30 + 9+ 4 + 32 75 19965, 
Mar 20 + 39+45+157=261 20226 
Apr 50 30 g 80 20306 

Note: Serial numbers all consecutive. All Army Nos. are "A". Navy 
Serials also consecutive. 

Serials are only those produced in the Berlin Factory. Geyer production 
listed separately from a separate block of serials. 

Appendix 113' 

Summarzof Serial Types 

1. Standard Serial Type A Machines. Serial numbers prefixed by 
the letter A without additional suffix denotes a standard wiring Army 
machine as issued to Army, SS, and GAF. A total of some 20,000 such 
machines were manufactured. 

2. Serial A machines with Greek suffix letters. A limited number 
of standard machines were returned to Heimsoeth & Rinke for special re-
wiring. Such machines bore the Greek letters Alpha or Delta as suffix 
to the main serial number. Wheels 1ikewise received this suffix, (i.e., 
A246176 a). The purpose or distribution of these machines was not known. 

3. Serial B201 - B224. All machines bearing the above serial are 
specially wired throughout and have wheel and plugboard markings in red. 
They were believed to be designed for the Rustumf Hauptquartier. 

A limited number of other B serial machines were also prepared for 
BOMB unspecified special purpose. The wiring diagrams of these machines 
received special security treatment. 
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4. Serial K301 onwards. All machiftes bearing a K serial number 
were specially ordered, each order having a new and different wiring 
diagram. The machines were supplied without plugboard but had fitted a 
special adjustable "Umkehrwalze" which was designed to take the place of 
the plugboard. Some 30 separate wirings were made up for these machines. 
They are believed to have been intended for use by Agents. 

5. Serial G machines. Also known as naehlworkmaschine". Supplied 
to Dutch and Hungarian Army. Possibly also to Swiss Army. 200 machines 
were supplied to OKW for special purposes. . 

6. Serial M machines. Standard Naval machine. Four modifications 
brought out numbered, M1 to 144. Type 144 was equipped with ten wheels, 
numbers 1 - 8 being numbered A, B, etc., and two fixed wheels numbered 
with corresponding Greek letters. One single position of these two sup-
plementary wheels was designed for working with' the standard type A 
machines. 

7. Type T machines. Five hundred of these machines numbered from 
1 to 500 were supplied to the Japanese Navy. These machines are stand-
ard wiring 8-wheel machines similar to type K. 
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1. 3-K. n.d. I work sheet. SECRET. 
[5-3645] 

2. 4-J Wheels. By R. E. Gordon (LT, USCGR). 4 Dec 1943. 8 p. 
SECRET. 

CS-5562] 

3. Analysis of cryptographic machine held by the Argentine 
Police. By Guy G. Cannity (LT, SigC), and Mr. Gail Eldridge 
(Legal Attache's Office). [1945]. 4 p., 13 photos. SECRET. 

(S-609] 

4. Collection of data on GEQ (ORANGE). n.d. 52 p. SECRET. 
ES-72341 

5. Collection of parts of Liaison Reports on the Enigma Bombe, 
deleted from various USLO Series. n.d. various pagings. 
TOP SECaET. 

[NSAL] 

6. Collection of wiring diagrams for various Enigma machines. 
2d edition. 

a. Swiss wheels. 4th edition, effective 1 Feb 1945. 
various places, n.d. various pagings. TOP SECRET. 

b. Old Commercial or "A" wheels. OP-20-GE, 3 p. TOP SECRET. 
c. "B" (SPARMA) wheels. OP-20-GE, n.d. 4 p. TOP SECRET. 
d. Spanish machines. OP-20-GE, n.d. 3 p. TOP SECRET. 
e. Red "B" wiring, Machine 0-207. n.d. 2 p. TOP SECRET. 
f. Machine K-234 and Machine A-16749 or "Alpha" Machine. 

n.d. 2 p. TOP SECRET. 
g. Wiring of A-16749 or "Alpha" Machine. n.d. 2 p. 

TOP SECRET. 
h. KK Machine. OP-20-G4-A, n.d. 3 p. TOP SECRET. 
1. "S" wiring, Machine #A-17245 S. n.d. 2 p. TOP SECRET. 
J. German Army Delta Machine. OP-20-G4, 24 Jul 1945. 4 p. 

TOP SECRET. 
k. A-1214 Machine. CP-20-G-4A, 24 Jul 1945. 3 P. 

TOP SECRET. 
1. New ISE Machine. By Albert Small. 5 ieb 1945. 4 p. 

TOP SECRET CODE WORD. 
m. JON No. 2h. (ED Inigma). By P. F. G. Twinn. GC&CS, 

28 Jan 1945. 1 p., 1 work s:Ioet. TO1' SCL T CL,DE WuRD. 

n. Eni,Ta wirings. 1945. 13 p. TOP ECET. 
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6. (continued) 
o. Construction of Bombe wheels. By R. B. Ely (LTCDR, USNR). 

OP-20-G, 2 Jun 1944. 2 p. SECRET. 
CS-3349] 

Collection of work sheets on wirings. n.d. 9 p. SECRET. [3-8093) 7. 

8. 

9. 

LCRLT. 
I

Conversion of derived wheels into actual wheels. By 
A. W. Hesse. [SSA], 28 Jul 1943. 8 p. SECRET. 

[S-3639] 
10. Cryptanalytic report No. 2. By Roy D. Johnson (Capt, SigC). 

1 Nov 1943. 89 p. SECRET. 
[s-8081) 

11. Cryptanalytic report No. 3 - ORANGE Machine. By Roy D. 
Johnson (Capt, SigC). 1 Nov 1943. 4 p. SECRET. 

[S-2791] 

12. The cryptographic systems - SZD (A Swiss machine cipher). 
Oct 1944. 28 p., 2 diagr., 15 charts. .SECRET. 

[S-725] 

13. 

14. 

Czechoslovakian General Staff Cinher Machine "Enigma". 
(TSWLCICWIL 1-2-7). n.d. 7 p. Ticon/IF-410 (11). TOP SECRET. 

[NSAL] 

"Delta" Machine. Translated from the German. TICOM, 3 Jul 
1945. 2 p. TICOM/M-3. TOP SECRET CODE WORD. [S-4793] 

15. Description of machine [ORANGE). n.d. 2 p. SECRET. 
[MAL] 

16. Draft of question on Enigma cipher wheel II 0-208. Trans-
lated from the German by W. J. H. AFSA-14, Jun 1950. 2 p. 
TICOM/DF-190-Z. TOP SECRET. 

[S-4108] 

17. Early German 3-wheel Enigma work sheets. By Frank B. Rowlett. 
AFSA-02, n.d. 4 p. SECRET. 
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19. Enigma cipher machine - report on the Enigma cipher machine. 
By R. E. Gordon (USCG) as quoted by Frederick D. Sharp (LtCol, GSC) 
28 Jan 1942. 2 p., encl. CONFIDENTIAL. 

18! The Enigma. By Dr. Rudolf Kochendoerffer. Translated from 
the German. TICOM, 22 Aug 1945. 14 p. TICOMAD -3m. 
TOP SECRET CODE WORD. 

[S-3119] 

(NSAL] 

20. Enigma files. Translated from the German by R. W. Pettengill. 
AFSA -14, Jun 1951. 48 p. TICOM/DF -234 -A. TOP SECRET. 

[S-4165] 

11 
22. Enigma machine. OP-20-G„ 13 Nov 1943. 10 p., diagr. SECRET. 

[S-3401] 

23. Enigma machines in foreign countries. Translated from the 
German by W. J. H. AFSA-14, Aug 1950. 3 p. TICOM/DF-190-AM. 

21. The Enigma machine. By Gilbert Boone. n.d. 5 p., 6 fig. 
SECRET. 

CS-2609] 

TOP SECRET. 

24. 

[S-4108] 

Enigma problems; miscellaneous pictures [collection of inform-
ation on]. [1 Sep - 28 Oct 19443. 67 p., 3 tbs., 6 diagrs., 746 
photos. 'TOP SEGRET. 

[S-343] 

25. Enigm wiring and stecker recovery. By_ Jones (USCG). n.d. 
26 p, 

[S-4398] 

264 EniTa wiring recovery from the reading of a depth. By 
Robert 3, Greenwood, Andrew M. Gleason, Alfred H. Clifford, and 
E. M. Hanson. OP -20 -G4, 19 Apr 1945. 24 p. TO? SECRET. 

[S-2613] 

27. European Axis Signal intelligence in World War II as revealed 
by TICOM investigations and by other prisoner of war interrogations 

and captured material, principally German. Vol. 2 - Notes on 

German high level cryptography and cryptanalysis. ASA, 1 May 1946. 

100 p., diag., tbs., photos. TO? SECRET CODE WOrtD. 
[S-3430] 
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28. French cipher machines C-36. Translated from the German by 
W. J. H. AFSA -14, Aug 1950. 1 p. TICOM/DF -1904a. TOP SECRET. 

LS-4108] 

29. The German Armistice Commission Enigma. n.d. 6 P. SECRET. 
[S-418] 

30. Group II Machine. n.d. 2 p. SECRET. 
(S-8083] 

31. Group II Machine. n.d. 7 p. TOP SECRET. 
[S-2820] 

32. Group II Machine catalogues. n.d. 10 p. SECRET. 
[s-2666] 

33. HEDGEHOG traffic studies. OP -20 -G4 -A, 9 Dec 1944. 3 p., 4 
tbs. TOP SECRET. 

(5 -2677] 

34. History of Coast Guard Unit #387 - 1940-1945. n.d. 329 p. 
TOP SECRET CODE WORD. 

[NSAIAD-3C,81%) 

35. The history of Hut Eight - 1939-19/0. By A. P. Mahon. 
WAGS, June, 1945. 115 p. TOP SECAET CODE WORD. 

[NSAL] 

36. History of Kriegsmarine attack. OP-20-G, 27 Sep 1943. 8 p. 
SECRET. 

[5 -2681] 

37. Italian Enigma. n.d. 3 p. SECRET. 
[NSAL] 

38. KD Machine. OP-20-G4, [1945]. 4 p. TOP SECRET. 
[S-3410] 

39. Key instructions for use of the Enigma cipher machine. 
Translated from the Getman by R. W. Pettengill. n.d. 12 p., 
diagr. IICOM/IF-434. TOP SECRET, 

[S-5438] 

40. Letter on Enigma cipher wheel II G-208. Translated from the 
German by W. J. H. AFSA -14, Jun 1950. 2 p. TICOM/DF -190 -Z. 

TOP SECRET. [s-4108] 
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41. Mercedes RED Machine. n.d. 4 p. TOP SECRET. 
ES-25463 

42. 

TOP SECRET CODE WORD. 

43. Notes to E-Course. 
TOP SECRET. 

[ASA], 11 Mar 1946. 

44. Outline of solution for Enigma Machine. 
bibliog. TOP SECET CODE WORD. 

various pagings. 

[S-9015] 

ASA, 1948. 84 13.1 

[ 5 '4 4,4 0 7 

45. Recovery of the wiring of Enigma-type wheels from matched 
plain and cipher texts. n.d. 8 p., 3 fig., 2 charts. SEtRET. 

(S-3084] 

46. delative probabilities for 4-apart displacements. n.d. 1 p. 
TOP SECRET. 

[NSA-343 

47. Report on Berlin targets by Major Heller of CSI(S), 21.A.G. 
B.O.A.R. TICOM, 17 Sep 1945. 5 p. TICOM/I-104. TOP SECRET. 

(S-4736] 

48. 

49. 

Report on "ISOS" and "ISK" Sections at Bletchley Park. By 
William F. Friedman, Director of Communications Research. 
Washington, 25 Nov 1943. 20 p. SECRET. 

[S-305] 

TOP SECRET CODE WW.D. 

50. Report on SW. By Alfred W. Hesse. [SSA], 10 Apr 1945. 6 p. 
SECRET. 

[3-3408] 

51. Rodding and catalog on 11-15-17 Machine. 14 Sep 1943. 2 p., 
1 work sheet. MOST SECRET. 

[S-2387] 
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52. Rumanian Enigma. Seaman's Report%S-149, Annex A. n.d. 1 p. 
TOP SECRET CODE WORD. 

[S-12,858] 

53. [S3]. n.d. 1 p. TOP SECRET. 

54. 

[NSA-34] 

TOP SECRET CODE roup.,
55. Secret Service SIGINT. Vol II. Cryptographic systems and 

their solution. 1. Machine cyphers. CG&CS, n.d. 179 p. 
TOP SECRET CODE WORD. 

[5-15,153 through S-15,1567 

56. Solution of the Commercial Enigma Machine. [ASA, 1946]. 15 P. 
SECRET. 

[S-30823 

57. Solution of three Enigma messages in the same key. By Student 
Assistant Hauthal. Translated from the German. TICOM, 8 Jul 1945. 
5 p. TICOM/D-3e. TOP SECRET CODE WORD. 

[S-3109] 

58. Special reflector. n.d. 1 p. SECRET. 
[3 -3098] 

59. Summary of the Tirpitz. [Sep 1944]. 2 p. SECRET. 
ES-34181 

60. Swiss random letter traffic. n.d. 2 p., app. SECRET. 
[NSALJ 

61. System GEQ (ORANGE). [1944]. 9 p., 3 tbs. SECRET. 
[3 -3057] 

62. T-257 wiring sequences. n.d. 17 p. TOP SECRET. 
[S-5561] 

63. Use of an all "ET' sequence. By R. E. Greenwood. OP-20-G, 
16 Sep 1943. 4 p. SECRET. 

[3 -3366] 
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64. Wheel rewiring of Enigma 1w:chines. Translated from the 
German by W. J. H. AFSA-14, Aug 1950. 1 p. TICOM/DF-190-AK. 
TOP SECRET. 

[S-4108) 

65. Wheel wiring of the Croatian Enigma Machine. Translated 
from the German by W. J. H. AFSA -14, Aug 1950. 1 p. 
TICOM/DF -190 -AG. TOP SECRET. 

[S-4108) 

66. 'Wheel wiring of the Croatian Enigma Machine. Translated 
from the German by W. J. H. AFSA -14, Aug 1950. 3 P. 
TICOM/DF -190 -AH. TOP SECRET. 

[S-4108) 

67. Wiring for E -Machine, as obtained from Coast Guard (3-K). 
By John Seaman (Capt). Signal Security Service, 12 Mar 1943. 
1 p. SECRET. 

[S-8080) 

68. Wiring for reflector to be labeled "RC". n.d. 1 p. SECRET. 
TS-9098) 

69. Wiring of Machine A-1214. n.d. 1 p. SECRET. 
[NSAL) 
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(b) (=s)-1 .

1 

II 

VII. 

(An item marked with an asterisk 
originally in digits. "E" 

First Six Letters Wheel 

II * 

WIRING-SEQUENCE INDEX 

appeared 
"reflector".) 

Machine Page 

indicates a sequence that 
represents "endplate"; "R", 

No. Description 

ADYQBN 11-notch (with twist) RED 1.38 
AEPNZL 15-notch (with twist) RED 138 
AFTJHS Green SNA 91 

*AJDKSI II Stecker 175 
AJPCZW II Normal YELLOW 179 

*AJTWPU Green GGG 101 
*AKICRZ Green Group II 123 
*ALEBHO Red GGG 101 
ALEMXI Blue (known rewire) New Swim 60 
AMBLYT I Blue (schematic) Swiss-SZD 56 
ANIECY Blue ORANGE 127 
ANLJUY III 17-notch GREEN 134 
A OZPCH I Blue Swiss -SZD 55 
AOZPCH B S3 192 
APMGEH Red SNA 91 
AQDIMY Green ORANGE 127 
AQIYGS II GREEN 131 

*AQIYGS II GREEN 132 
ASHEZQ Red ORANGE 127 

* A 5 QWD P Red Group II 123 
ATOSLZ I 11-notch GREEN 134 

*ATQELD Blue GGG 101 
AUKTPW Blue SNA 91 
AULTIR III GREEN 131 

*AULTTR ITI GREEN 132 

I 
*AXEMDJ Blue Group II 14' 

AYFHNC I Swiss-SZD 57 
AYUJRI II 15-notch GREEN 134 
AYWPSK 17-notch (with twist) RED 138 

AYXPGO I GREEN 131 

*AYXPGO I GREEN 132 

B A MV T N R S.A.-RED 140 

*BDFHJL III Stecker 175 

B H OLJM III Green Swiss -SZD 55 
TOP SECRET CONTROL NO. 182-4 
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First Six Letters Wheel No. Descript4on Machine Page 

BHOLJM G 53 192 
BJVFTX VII Tirpitz 111 
BJVFTX VII Ring set at letter A T-257 112 
BJVFTX VII T-258 114 
BJVFTX VII T-259 114 
BLHAUO II Blue (twist-free) RED 137 

*BLHAUO Blue Mercedes 136 
BNPDFU I Red (schematic) Swiss-SZD 50 
BROAKJ I Red (twist-free) RED 137 

*BROAKJ Red Mercedes 136 
*BTNAYL a Ch 11 Tz 364 Croatian 97 
BTOJZQ Purple "B"-SPARMA 93 
BUAQYH II Purple Swiss-SZD 52 
BUAQYH Purple INDIGO 64 
BVLKUJ III A-1214 73 

*CFTPWQ IV Stecker 175 
CGAMPQ R "Special" Unknown 188 
CIAGSN R A-17245 S 81 
CIWTBK Iv Tirpitz 111 
CIWTBK Tv Ring set at letter A T-257 112

CJGDPS III A-Coml. 44 
*CSPBLK Red S.A. II-RED 140 
*CVFNTQ v Sepia KD 157 
CVFWJO 1 "Delta" 77 
CXBSUQ Green (probable rewire) Swiss 59 

DAOSWM II Twist-free RED 139 
DAOSWM II 5D4-0 143 
DAYWPS I Twist-free RED 139 
DAYWPS I SD 4-0 143 

*DJERUN Purple SMA 92 
DJOASZ R Ring set at letter Z T-257 113

*DMSFEN Red S.A.-GREEN 133 
*DNMALP R COG 101 
D ONAJU R "Delta" 77 

EBRKSU II Blue Swiss-SZD 49 
EGTPLB IV Gamma No. 10 Service 4-W 170 

*EJMZAL R A Stecker 176 
*EKMFLG I Stecker 175 
EKWBIM I A-1214 73 

*EMXBDT V Stecker 175 
ENKQAU R New Bruno Service 4-W 169 

ENKQAU R New Bruno Service 4-w 170 
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First Six Letters 

* ENKQAU 
* EOJVTG 
ERUOAL 

* ESIGRX 
ESMJRU 

* ETRMJI 
ETYFZK 

WIRING-SEQUENCE INDEX Page 223 

Wheel No. Description Machine Page 

R Bruno Stecker 176 

R 
Blue 
Twist-free 

KK 
SPARMA 

14-7 
94 

Green It Nair K 87 
I A-766 47 

New Green It Nay K 87 
VI Ring set at letter Z T-257 113 

FBKELT Service 3-W 167 
FBKELT Service 341 168 
FBKELT Service 4-W 169 
FBKELT Service 4=W 170 

* FKQHTL VIII Stecker 175 ,.FNWJUH Green (twist-free) .3,3), 11 124 
R .... FQEKCA 85 

* FQOMLA R It Nav II 85 
* FSOKAN Gamma Stecker 175
FVDHZE III G-260 154 
FVPJIA R Old C Service 341 168 

* FVPJIA R C Stecker 176 
FVPJIA R "RC" Unknown 189 

GCAONS III Green Swiss-SZD 49 
GEKPBT R Tirpitz 111 
GEKPBT R T-257 112 
GEKPBT R T-258 114 
GEKPBT R T-259 114 
GEQIBO R "B"-SPARMA 93 
GRHYWP II A-837 71 
GVCSJM Green "B"-SPARMA 93 

* GVTOLK Green Italian 89 
GWDYUO I K-234 85 

HAGUFV 
HANXBW 

* HCEXZ II 
HFNYCE V 
HFNYCE V 
HFNYCE V 
HFNYCE V 
HKTZDS IV 

* HKWAJX 
HKYXGR II 
HRWYIP 

Ch 11 Tz 364 

G-260 153 
Swiss-SZD 51 
Unknown 191 
Service 341 167 
Service 3-w 168 
Service 4-W169 
Service 441 170 
"Delta" 77 
Croatian 97 
"Alpha" 79 
A-Coml. 43 
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Pa&e 224 

First Six Letters Wheel No. Description Machine Page 

HRWYIP D -Coml. 83 
HVSAJW IV Ring set at letter Z T-257 113 
HZWVAR IV Normal YELLOW 179 

IAZKMN Green (known rewire) New Swiss 60 
IBQGAW Blue (probable rewire) Swiss 59 

*ICGZKW Blue KD 157 
*IFCORG Green SD-Coin].. 107 
IGXNYL II Early 3-4 117 

*IHVSQE Black Spanish 95 
IMETCG A-Corn).. 43 
IMETCG A-Corn).. 44 
IMETCG Swiss-SZD 49 
IMETCG a Swiss-SZD 52 
IMETCG Swiss-SZD 55 
IMETCG Swiss 58 
IMETCG Swiss 59 
IMETCG Swiss 60 
IMETCG A-1214 73 
IMETCG fl-Corn).. 83 

*IMETCG #1048 Ch 11 Tz 86 Croatian 97 
IMETCG INDIGO 64 
IMETCG 33 192 
IMETCG G-260 154 
IPFWZK Green (twist-free) SPARMA 94 
IUESWO VII Ring set at letter Z T-257 113 

*IVTACQ Purple Spanish 95 

JGDQOX Rocket 105 
*JHBQYU III Green Group II 122 
*JPGVOU VI Stecker 175 
JQGEKF Brown Swiss-SZD 52 
JQGEKF Relabeled Brown INDIGO 63 
JQGEKF Brown INDIGO 64 
JVIUBH III Rocket 105 

*KDMBVN Spanish 95 
*KDMBVN SMA 92 
KEJCMN T-257 112 
KEJCMN T-257 113 
KFLNGM Service 341 167 
KFLNGM Service 3-W 168 
KFLNGM Service 4-W 169 
KFLNGM Service 170 
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First Six Letters Wheel No. Description 

KGRZI4S 
KMXUED 
KPT rn YUE 
KFTYUE 
KFTYUE 
KPTYUE 

* KTPWGC 
* KUFASE 
KVXZHB 
KZROUQ 
KZROUQ 

L APYZH 
* LDHBMZ 
L DHBMZ 

* LDSBFE 
L DSBFE 

* LDSBFE 
L DSBFE 
L DSBFE 

* LEYJ'V C 
* LFXSJZ 
L HQNYU 
L PGSZM 
L PGSZM 
L RXEVN 
L SOMYG 

* LTIEMJ 
L TYEMJ 
L UKFRZ 
L VADZP 
L VADZP 

MANYQC 
MHRJFW 
MRNVWC 
MRZIPH 
I4XUIGC 

* MYKGFL 
MYKGFL 

Blue (twist-free) 
II Red (schematic) 

Ring set at letter A 

It 
It

It
It
It

Blue 
Blue 
U.O. Sig. Corps wiring 

Beta 
Green 

Ring set at letter Z 
Green 
Green 
Twist-free 

III 

III Orange (schematic) 
III 
II 

Red 
Black 
Black 

Page 225 

Machine Page 

Group II 124 
Swiss -SZD 56 
Tirpitz 111 
T-257 112 
T-258 114 
T-259 114 
S.A. II-RED 140 
SD-Coml. 107 
Service 171 
T-258 114 
T-259 114 

Swiss 
KK 
KK 
SD-Coml. 
RED 
Mercedes 
RED 
RED 
Stecker 
KK 
B-207 
A-Coml. 
A-837 

T-257 
Canary Is. 
4-Jig 
sProu 
A-Coml. 
D-Coml. 

Swiss,SZD 
Swiss 
Swiss-43ZD 
Rocket 
KK 

58 
147 
148 
107 
137 
136 
138 
139 
175 
147 
144 
44 
71 
79 
113 
99 
103 
94 
43 
83 

53 
58 
57 
10! 
14f,

SVA 92 
"1.1"--sr.MO.:it 93 
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Page 226 _ WIRING-SEQUENCE INDEX 

First Six Letters Wheel No. 

N B A M L C 
* NFQCMY 

N MIEDV 
N TZPSF 

* NXLEVR 
* NZJHGR 

O ANCKY 
O ANCKY 

* OFRYLG 
O GYKVD 
O JDVFN 
O JNFUD 

* OLFDGR 
O LHFII J 
O MKJHV 

* OB.FPYT 
O SXTDK 
O UHCTR 

* OVBSCR 

P CEGIK 
P CEGIK 
P CEGIK 
P CEGIK 
P EXRYS 
P FD JEN 

* PJHSQO 
P TMKAI 

* PZSWFI 

QCYLXW 
QDBSNP 
QDOYNX 

* QDULKI 
Q GEKFO 

* QHZSXN 
QLNEIG 
QLTJXE 

* QMSPLH 
QMSPLH 

* QMZWEN 
QODGWX 
QODGWX 

II 
II 

III 
II 

IV 

Description 

Green 

Green 

Orange 
Orange 
Red 
Ring set at letter Z 

Red 

Green 
Ring set at letter Z 
Red (known rewire) 

New Drown 

Blue 

Normal 

Black (twist-free) 
PurpilA 
Relabeled Brown 
Red 

Red 

TOP SECRET 
Copy 
Page 2 

TOP SECRET 

Machine Page 

Unknown 
Unknown 
B-207 
Rocket 
S.A. II-RED 
Stecker 

187 
190 
144 
105 
140 
175 

Swiss-SZD 52 
INDIGO 64 
SD-Coml. 107 
T-257 113 
A-1214 73 
A-837 71 
It Nay K 
A-837 71 
B-207 144 
Spanish 95 
T-257 113 
New Swiss 60 
Unknown 190 

Service 
Service 
Service 
Service 

3-W 
3-w 
4-W 
4-41 

Early 3-W 
INDIGO 
Italian 
KK 
Unknown 

87 

167 
168 
169 
170 
117 
63 
89 
148 
190 

YELLOW 179 
Service 58 
SPARMA 94 
KD 157 
INDIGO 63 
KB 157 
Swiss-SW 54 
K-234 85 
Canary Is. 99 
4-Jig 103 
Enigma 180 
34iiss-SZD 55 
3 192 
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WIRING-SEQUENCE INDEX Page 227 

First Six Letters Wheel No. Description Machine Page 

*QONFWE Green S.A.-GREEN 133 
QRXAIH III Red Unknown 187 
QUDLYR III Tirpitz 111 
Q UDLYR III Ring set at letter A T-257 112 
QUDLYR III T-258 114 
QUDLYR III T-259 114 ' 
QWERTZ E Unknown 187 
QWERTZ E A-766 47 
QWERTZ E 

(.:-:,(1) 
(-0)(3)-P.L. ,6 5 Swiss-SZD 49 

QWERTZ E (-0 (3)-51) USC 4C3 Swiss-SZD 50 
QWERTZ E (c (3)-1 USC 

Swiss-SZD 51 
QWERTZ E Swiss-SZD 52 
QWERTZ E Swiss-SZD 53 
Q WERTZ s Swiss-SZD 54 
Q WERTZ E Swiss-BZD 55 
QWERTZ E Swiss-SZD 56 
()WERTZ E Swiss-SZD 57 

1 
QWERTZ E A-1214 73 
QWERTZ E D -Coml. 83 
QWERTZ E It Nay K 87 
QWERTZ E It Nay II 88 
Q WERTZ E Italian 89 
QWERTZ E K-234 85 
QWERTZ E SMA 92 
QWERTZ E "B" SPARMA 93 
QWERTZ E Canary Is. 99 
QWERTZ E GGG 101 
QWERTZ E INDIGO 64 
QWERTZ E Railway 159 
QWERTZ E SD-Coml. 107 
QWERTZ E Early 3-w 117 
QWERTZ E Group II 122 
Q WERTZ E Group II 123 
QWERTZ E KK 147 
QWERTZ E ORANGE 127 
QWERTZ E S.A.-GREEN 133 
QWERTZ E RED 137 
QWERTZ E RED 138 

QWERTZ E RED 139 

QWERTZ E Mercedes 136 

QWERTZ E S.A. II-RED 140 

QWERTZ E 0-260 153 

QWERTZ E G-260 154 
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WIRING-SEQUENCE INDEX 

TOP sEcaLT raoTu 

Page 228 

First Six Letters Wheel No. Description Machine Fags 

QWERTZ E KB 157 
QXPVLD III B-207 144 

RCSPBL I G-260 154 
RDOBJN R New C (Caesar) Service 441 170 

*RDOBJN R Caesar Stecker 176 
RJPWNB Green KK 148 
RKUWQV I Brawn (schematic) Swiss-SZD 53 
RMQLPH R G-260 153 

*RPVEOS I Red Group II 122 
*RYUGFQ III Green KD 157 

SEHURI III Schematic wiring Swiss -SZD 57 
SEWYMG II A-Coml. 43 
SEWYMG II D-Coml. 83 
SGWEIA III G-260 153 

*SLAFDJ Red Canary Is. 99 
SLAFD .J II 4-Jig 103 
SLVGBT II G-208 151 
SLVGBT II A-Coml. 44 
SNGCRT II Swiss-SZD 51 
SNRMLG R Early 3-W 117 
SNRMLG R Swiss -SZD 51 
S OWHYU R Schematic wiring Swiss-SZD 53 
S OWHYU R Schematic wiring Swiss -SZD 50 
S OWHYU R Schematic wiring Swiss-SZD 56 

*SQKITR R It Nav K 87 
SQKITR R SNA 91 
SVYEOK II G-260 153 

* S W/4 K X L Black It Nay K 87 
*SWRAGO Blue It Nair II 88 
SYIGXE III "Delta" 77 

TAGBPC III Normal YELLOW 179 
TCKXQE III Ring set at letter Z T-257 113 

*TJRPSH Purple It Nav K 87 
*TJSOVK Blue It Nav K 87 
TKRJQM Red (probable rewire) Swiss 59 
TMFZKW IX Beta Service 441 169 

TMFZKW IX Beta Service 4W 170 

*TRDNS I Unknown 191 

*TSAJBP V Enigma 180 

TSBEZR III Twist-free RED 1.39 
TSBEZR SD 4-0 . 143 
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WIRING-SEQUENCE INDEX 

First Six Letters Wheel No. 

Fl 

A 
A 
A 
A 

0 
0 
0 

CA 
E 0 
L U 
MT 
Q K 

W ON 
* WCR 
* WDL 
* WEY 
W GL 
W GL 
W GL 

X 

0 

P. 

P.

V 

A 

V 
A 
A 

Description 

Blue 

V 
V 
V 
V 
III Green (twist-free) 

Green 
II 

Ch 11 Tz 364 
Red 

VII 
VII 
VII 
II 
II Ring set at letter A 
II 
II 

III 

Normal 
U.S. Sig. Corps wiring 
Green (schematic) 

Nero 

Blue 
Purple 
Green 

IBV II 
DGY Blue 
C I R II Blu" 
BDN 
RIU VIII 
R U VIII 
RIU VIII 

Pace 229 

Machine Page 

Unknown 
A-17245 S 
GREEN 
GREEN 
GREEN 
SD 4-0 

187 
81 
131 
132 
134 
143 

Tirpitz 111 
T-257 112 
T-258 114 
T-259 114 
RED 137 
Mercedes 136 
A-17245 s 81 
Croatian 97 
KK 147 
Service 3-W 168 
Service 4-W 169 
Service 4-W 170 
Tirpitz 111 
T-257 112 
T-258 114 
T-259 114 
Group II 122 
Group II 123 
ORANGE 127 
YELLOW 179 
Service 173 
Swiss -SZD 50 
Rumanian 109 

KD 157 
A-17245 S 81 
Italian 89 
Italian 89 
SMA 92 

G-260 154 
S.A.-GREEN 133 
Group II 122 
Enigma 180 
Service 3-4J 168 
Service 4=4 169 
Service 4-W 170 
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Pap 230 WIRING-SEQUENCE INDEX 

First Six Letters Wheel NO. 

* WIPMTZ 
* WJXNYO III 
W MGRKE V 
W RVSUE 

* WSQPCA 
W SQPCA III 
W ZANDF II 
W ZJQIG II 

* XBMSEJ 
XFUZGA VI 
XFUZGA VI 
XFUZGA VI 
XFUZGA VI 
XJGURH II 
XKQHWP VI 
XKQHWP VI 
XKQHWP VI 

* XLGOHT IV 
XPGNKM III 

YDGUQX 
YDGUQX 
YDGUQX 
YDGUQX 

Description 

Red (twist-free) 
Blue 
Blue 

Blue (schematic) 

Sepia 

Ring set at letter A 

YDUBJG R Twist-free 
* YIXDEL Red 
YIZEDR Two inner combined 
YLQNTI IV 
YLQNTI IV 
YMTPNZ VIII 
YMTPNZ VIII Ring Bet at letter A 
YMTPNZ VIII 
YMTPNZ VIII 
YPWJFQ II 
YQBNMP III 

* YRUHQS a Old B 
YRUHQS a Old B 
YRUHQS 

* YRUHQS 
YRUHQS R Normal 

* YWPIS III 
YWSPGZ III 

Machine page, 

S.A.-GREEN 133 
Enigma 180 
"Delta" 77 
Group II 124 
Canary Is. 99 
4-Jig 103 
A-766 47 
Swiss-SZD 50 

It Nay II 88 
Tirpitz 111 
T-257 112 
T-258 114 
T-259 114 
"Delta" 77 
Service 3-W 168 
Service 4-W169 
Service 4-W 170 
Enigma 180 
K-234 85 

Service 3-W167 
Service 3-W168 
Service 4.-14169 
Service 4-W170 
Group II 124 
It Nay II 88 
A-766 47 
T-258 114 
T-259 114 
Tirpitz 111 
T-257 112 
T-258 114 
T-259 114 
Swiss -SZD 54 
Swiss-SZD 51 
A-15465 75 
Service 341167 
Service 341168 
Stocker 176 
YELLOW 179 
Unknown 191 
Early 3-W 117 
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WIRING-SEQUENCE INDEX Pag., 231 

First Six Letters Wheel No. Description Machine Page 

ZEYKUC 
ZGAKCT II Purple (schematic) Swiss -SZD 53 
ZNLXVG 1 Red Swiss -SZD 49 
Z OVSKR III Swiss -SZD 54 
ZTMPRO III Green (schematic) Swiss -SZD 56 
ZWFHRM V Ring set at letter Z T-257 113 
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VIII. ACHINE INDEX 
Pam 

A 

A-827  68, 96 
A-837  18, 70 

Wiring  71 
A-1214   24, 72 

Wiring S 73 
A-15465  74 

Wiring  75 
A-16081  24, 76 

Wiring  77 
A-16749  78 

Wiring  79 
A-17245 s  1 80 

Wiring  81 
A (Old Commercial)   42 

Wiring  43, 44 
A-Commercial. See COMMERCIAL A. 
Abwehr. See ZAEHLWERKMASCHINE. 
Alpha. See A-16749. 

B. See SPANISH. 
B-207  129, 206 

Wiring  144 
BLUE   22, 129 

••••••, 

CA-15  118, 200 
Canary Islands   18, 20, 98 

Wiring  99 
Cipher device 39. See SCHLUESSETnERAET 39. 
Commercial   41, 68 
Commercial A   15, 41, 42 
Commercial D   41, 82 

Wiring  83 
Commercial K   9, 15, 29, 33, 41, 84, 96 

Wiring  85 
Counter. See ZAEHLWERKMASCHINE. 
Croatian   •  15, 68, 96, 197 

Wiring  97 
Czechoslovakian  184 
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Page 236 MACHINE INDEX 

D-Commercial. See COMMERCIAL D. 
Delta. See A-16081. 
Dora. See UMKEHRWALM D. 
Dutch  21, 118, 150, 200, 207 

Early 3-wheel  116 
Wiring  117 

Enigma 418   25 
Enigma Uhr   9, 23 

4-I 
4-J. See 4-JIG. 

183 

4-Jig 
Wiring 

24, 102 
103 

G. See ZAEHLWERKMASCHINE. 
G-208 

Wiring 
22, 129, 150 

151 
G-260 

Wiring 
24, 129, 

153, 
152 
154 

GGG  18, 
Wiring • 

19, 21, 100 
101 

German Air Force. See SERVICE; STECKER UMKEHRWALZE D. 
German Armistice Commission. See KK. 
German Army. See SERVICE; STECKER. 
German Navy. See SCHLUESSEL M; SERVICE; STECKER. 
GREEN  18, 20, 21, 129, 130 

Wiring  131, 132, 133, 134 
Group II   18 20 21, 23 34, 116, 120-121, 146 

Wiring  122, 123, 124 

Hungarian 45, 197, 207 
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MACHINE INDEX Page 237,

INDIGO. See SWISS. 
Italian 15, 16, 17, 18, 19) 21, 22) 86 

Wiring  87) 88) 89 

K-234  84 
Wiring  85 

K-913  96 
K-914  96 
K -Commercial. See COMMERCIAL K. 
KD   18, 23, 156 

Wiring  157 
KK     18, 19, 20, 146 

Wiring  147, 148 
Kryha  22, 129 

Lueckenfuellerwalze  100 15, 29, 37, 200 

II M 

II
Mercedes RED  .  136 

N 

II NEMA   25 

0 

e.... I 0-Bar  9, 13 
ORANGE   19, 21, 34, 126 

Wiring  127 

Plugboard. See STECKER. 
Pluggable reflector. See UMKEHRWALZE D 
Printing Enigma 195, 200
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Page 238 MACHINE INDEX 

R. 

Railway 158 
RED  18, 21, 22, 23, 42, 129, 136, 152 

Wiring  137, 138, 139, 140, 144 
RED-GREEN 22, 129, 142 

Wiring 143 
Reflector, pluggable. See UMKEHRWALZE D. 
Rocket  104 

Wiring 105 
Rumanian . . . 23, 24, 108 

Wiring 109 

S. See A-17245 S. 
33. 

Wiring 192 
S.D. Commercial  18, 21, 22, 106 

Wiring 107 
SG 39. See. SCHLUESSELGERAET 39. 
SMA. See SPANISH. 
SNA. See SPANISH. 
SPARMA. See SPANISH. 
SUDE. See SWISS. 
SZD. See SWISS. 
Schluesselgeraet 39 10, 17 
Schluessel M   9, 13, 18, 19, 29, 36, 163, 164, 

166, 172, 174, 197, 205-206, 207 
Wiring  167, 168, 169, 170, 171, 173, 175, 176 

Service  9.-13, 18, 21, 163-164, 166, 
172, 174, 178, 197, 205-206 

Wiring  167, 168, 169, 
175, 176, 

170, 171, 
179, 180, 

173, 
183 

Sicherheitsdienst. See RED-GREEN; S.D. COMMERCIAL. 
South American II 

Wiring 140 
Spanish  15, 16, 17-18, 20, 21, 42, 90 

Wiring  91, 92, 93, 94, 95 
Standard Army "An. See A-15465. 
Stecker. . 9, 1013, 22, 29, 35, 163-164, 166, 172, 174, 178, 197 

Wiring. . . . 167, 168, 169, 170, 171, 173, 175, 176, 179, 180 

Stecker Uhr. See ENIGMA UHR. 
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MACHINE INDEX Page 239 

Swiss  15, 19, 20, 21, 22, 23, 24, 33, 42, 45 
_46, 48, 62, 66, 197, 205-206, 207 

Wiring  47, 49, 50, 51, 52, 53, 54, 55 
56, 57, 58, 59, 60, 63, 64, 67 

3G. See GGG. 
3-K. See GREEN. 
3-King. See GREEN. 
3-N. See RED. 
3-Nan. See RED. 
T. See TIRPITZ. 
Tirpitz  23, 110, 207 

Wiring  111, 112, 113, 114 

Uhr. See ENIGMA UHR. 
UK D. See UMKEHRWALZE D. 
Umkehrwalze D  10, 14, 23, 29, 38, 156, 163, 200 
Uncle Dick. See UMKEHRWAUE D. 
Unidentified   186 

Wiring  187, 188, 189, 190, 191, 192 

V 

Variable notch rotor. See LUECKENFUELLERWALZE. 

PN, 

YELLOW  35) 178 
Wiring . .   179, 180 

Z-Maschine. See ZAEHLWERKMASCHINE. 
Zaehlwerkmaschine  9) 20, 21, 29, 34) 118, 200, 207 
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