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. 6812TH SI GNAL SECURI TY DETACHVENT ( PROV)
APO 413 us ARW

15 June 1945

The following is a brief description or the operations of the
6812t h Signal Security Detachment in the European Theater of per-
ations from1 February 1944 to 7 May 1945.

It was necessary to conpletely train the operators, engineers
and technicians before the work coul d be begun. The contents of the
followi ng pages had to be thoroughly understood by each man

The 6812t h reached a degree of efficiency far above the
greatest expectations. Wen operations ceased on VE day the Detach-
nment was averagi ng in output runs per day approximately 38 o/ o above
that of the British units engaged in the same work. This seens al -
nost incredible when it is understood that the British had the bene-
fits of four years of experience. Fromthe beginning of operations
to VE Day the 6812th Signal Security Detachrment found the sol utions
to a total of 425 Gernan Eni gma Keys.
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DECCDI NG EN GQVA MACH NE MESSAGES

1, Cct ober, 1944.

DESCRI PTI ON COF ENI GVA NMACH NE.

The Eni gma machine is a portable, self contained cryptographic device
used to encode or decode letter by letter in a reciprocal substitution system
Its three nain el ements are keyboard, stecker board(patch board) and Eni gna
wheel maze. The machi ne | ooks as shown.
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The keyboard consists of 26 typewiter type keys. The stecker board is
made up of a total of 26 pairs of jacks arranged in 3 rows. Each pair includes
one large and one small jack to permt inserting the plug in only one
direction, The patching cords are two conductor cords equi pped at each end
with a plug with two prongs of unequal diameter. The eni gna wheel naze
consists of a current supply comrutator, 3 novabl e wheel s having 26 contacts
on one face of the wheel cross connected to 26 contacts on the opposite face,
and a reversing unit called an Urkehwal z (Uncle Walter). Two ot her nove- able
wheel s are carried in a separate carryi ng case. The wheel s | ook
as shown.

M scel | aneous features include a rack for spare |anp bul bs ,a hol der for
t he nessage bei ng encoded or decoded, a holder for 2 spare cords, a shield to
put over the lanp when it is desired to suppress the light fromthe set, and
arrangenents for testing |lanps and cords.
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PREPARATI ON OF ENI GVA MACH NE FOR CPERATI ON\.

The operator of the enigna nmachine is supplied with a key sheet which
speci fies the Wheel O der, R ngstellung, and Stecker Board arrangenent to be
used each day. The key sheet reads horizontally each day and frombottomto
top for successive days of the nmonth. Wen the data for a day has been used,
it is cut off and destroyed, so that in case of capture the data for previous
days nessages wil |
not be available to the eneny. Fromthe informati on Wheel Oder it is
determ ned what 3 of the 5 avail able wheels shall be used for the day in
question, and in what order they shall be inserted in the machine. The eneny
arnmy and air force use 3 out of 5 wheels, whereas the navy uses 4 out of 8
wheel s. The data Ringstellung tells the operator at what point to set the tire
or Ringstellung on the wheel. This tire is noveabl e when a catch is di sengaged
and nay be set in any one of 26 positions. The rimof the tire is engraved
with the numerals d to 26. The Stecker Board infornmation on the key sheet
tells the operator what letters are to be patched together. Certain letters
are left unpatched in which case they are referred to as "sel f steckered"
nmeani ng that the elenents of the twin jack are connected together by a short
circuiting bar within the jack; The nunber of "self-steckered" letters usually
does not exceed 6

CPERATI ON OF THE ENI GVA NACH NE.

The operator presses a clear text key and reads the code letter fromthe
lighted | anp for the encodi ng procedure, and vice versa for decoding.

The circuit operation of the machine is quite sinple. Wen a key is
depressed a mechani cal |inkage advances one or nore wheel s before any
electrical circuits are closed. The nunber of wheel s advanced depends on the
position of an indentation on the tire of each wheel. To advance the second
wheel the driving pawl nust be able to drop into the indentation of the first
wheel. Sinmilarly for the third wheel. Wen the key is still further depressed
an electrical circuit is closed as shown.
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Fig 3. Enigma Machine Grcuit.

"A" lanp cannot be lighted fromthe "A" key, etc., due to the breaking
of the lanp circuit by the depression of key "A".
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EMERGENCY STECKER BQOARD PATCH NG

The operator is provided with am energency method of obtaining stecker
board patching to be used if the key sheet should be conprom sed. A word is
furnished in advance. Let us assume the word is Christensen. He is instructed
towite the first line of a square, using the alternate |etters begi nning
with the first without
repeating letters. He then builds the rest or the square row by row fromthe
renaining letters or the al phabet.

CRSEN
ABDYG NALTYCAHVLZRB
H JKL | OVSDJ PWEFKQX
MOPQT
UWKY
Z
Beginning with the top letter of the last colum he then wites the
letters in two horizontal rows. The stecker board couplets then read
vertically as NI, GO &

SECURI TY OF THE ENI GVA NACH NE.

The eni gma machine is capable or a trenmendous nunber of conbinations.
The selection of 3 wheels in a certain order introduces 5 x 4 x 3
conbi nations. The setting of the ringstellungs introduces 26 x 26 x 26 equal s
17,576 conbi nati ons.

There are 26x25x24x23x22x21x19x17 x15x13x11x9x7x5x3x1
1x2x3x4x5x6
conbi nations for patching the stecker board. This works out to
167, 613, 600x62, 895 x 10,395/ 720 equal s 152, 418, 964, 472, 775 conbi nati ons.
Thus the total possible conbinations introduced by all elenents of the machine
conbined is 150 nmillion,mllion, mliion

FI RST STEPS I N "BREAKING' EN GVA MACH NE MESSAGES - PREPARATI ON OF CRIB.
Messages are intercepted in the follow ng form

FM6 SEXTO | 507 AB1 CD2 OVPQTZ NLPGA REHUB TCDPQ - - - etc, etc.

The first six letter group (OWQIZ) contains the indicators. This group
is divided into two three letter groups thus (OW QIZ) by either the receiving
operator or the cryptanalyist. The first three letter group (OW) is the
external indicator and is used to set the wheels for decoding the second group
(Qr2) or internal indicator to obtain the starting position.

In order to break the nessage we nust try various assuned texts (cribs)
derived fromexperience with the habits of the Gernan operators and the type
of traffic handl ed over the intercepted nessages. It is known fromcall signs
and direction finding what organizations (ground forces, air forces or navy)
originate the
nmessages and fromwhat locality.

The German operator to encode his message is given the steckers, wheel
order and ringatellung for the day, but not the starting position. He nust
pick six letters for this purpose, three for the starting position and three
for a setting in which to encode the starting position. The sel ection of these
letters is where
carel essness creeps in to assist us in the "breaking". The operator is apt to
pi ck easy stereotyped conbi nations, such as the first three letters on the top
and nmiddle rows of the enigna nmachi ne keyboard (QAE AST), and use them
repeatedly. One operator with a girl friend back in Germany by the name of
Gllie continuously used the six
letters of her name. The term"GIlies" has come to be applied to all sorts of
st ereot yped phraseol ogy, of which the follow ng are exanpl es:

"Quiet night" - - used by operator in North Africa.
"Wne barrels on hand" - -. used by operator in Czechosl ovaki a.
"RAF pl ane over airport" - - used by obliging operator in France.

"Good norning" - - used by operator in Norway.
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The first step therefore in "breaking" a message is to guess at the text. For
instance in the code witten above we will assume the follow ng text:

NLPGI REHMB TODPQ (i ntercepted)
ANXROBI NSO N (assured text) (To CGoering)

The nest step is to attenpt to "break" the rest of the nessage on the
basi s of the assured text.
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HAND SCOLUTI ONL

I't would be inpossible to 'break” a nessage within reasonable tine
by all possible enigna machi ne conbi nati ons by hand processes. If it were
attenpted the following would be a |ikely procedure.

Any particul ar eni gma nachi ne setting involves 4 unknowns to the
person "breaki ng" the nessage, nanely - "stecker board patching", "whee
order"”, "ringstellung", and "starting point". S nce stecker board patching is
the largest variable, it is nore efficient to nake assunptions as to the other
unknowns and try all possibl e patchi ng conbi nations.

Ringstellung has 2 effects; (a) it changes the position of the
"turnover point" at which the slower wheel is advanced by a faster wheel, and
(b) it changes the designation of the "starting point" of the wheel. The first
ef fect can be negl ected by choosing a portion of the nessage (crib)
sufficiently small to assume that no turnover took place. The second effect
can be deternined on a relative basis by setting all ringstellungs to a
presel ected point and finding a relative starting point.

The hand process then resolves into assum ng a wheel order and
starting point and solving for a stecker board patching that will give the
assuned text. This is best done by using an eni gma nachine with "self
steckering" (straight patching) on the stecker board as shown bel ow.

Brealking ilachine Enemy Eachine

XXX ]

- e L — |
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ETHCNER
raamp | *

Fig, L. Method of Deriving Steckers,

Starting with the first pair of letters in the cipher and assuned text (N A),
the first step is to assune that Ais steckered to B. In order to determne
what transposition takes place when Bis put into the naze, we press key B and
get lanp X |f our assunption that Ais steckered to Bis right, then X had to
be steckered to N to give the encodenment of A indicated by the nessage. Let us
now verify this. Press key X According to our previous assunptions this is

st eckered

to N and shoul d give the sane effect as pressing key N on the eneny nachi ne
for the 2nd pair of letters (L/N. Suppose the Qlanp lights. Then Q would
have to be steckered to L. Press key N According to previous assunptions this
is steckered to X and woul d give the same effect as pressing key X on the
eneny nmachine for the 3rd pair of letters (P/X). Suppose L lanp lights. Then P
woul d have to be

steckered to L but this is a contradiction of the result obtained for the 2nd
pair of letters.

-

(I COUELE ASSTAED FRESS CETATH DERIVED
. STECKFRS i 4 LAMP STECKER
L — A B 4 an
LT X =l 'L
BX M L F/L ~-contradiction

It is then necessary to start the process over by making a new
assunption that Ais steckered to C and going through The process until no
contradiction is obtained after all 26 assunpti ons have been nade.

If no good results are obtai ned, assunme a new starting point.
Havi ng exhausted the possibilities of starting points assume new wheel orders.
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If every man, woman and child in the British Isles were given an eni gna
nmachi ne, they would have to try 3,000,000 possibilities on each starting
position on each wheel order and would work their whole life to break one key.

BOVBE (MACH NE) SOLUTI ONS.

A nmachine called the "bonbe" is used to expedite the solution. The first
machi ne was built by the Poles and was a hand operated nultiple enigma
nmachi ne. When a possi bl e solution was reached a part would fall off the
machi ne onto the floor with a | oud noi se. Hence the nane "bonbe". The machi ne
we use contains the equival ent of the wheels, uncle walters, current input and
st ecker arrangenents of 36 eni gma nmachines and is notor driven. The nachi ne
| ooks as shown.
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Fig. 5. GCeneral Features of The Bonbe.

On the front of the bonbe are three banks of enigna wheels, 12 eni gmas
to a bank, and 3 wheels to an enigma. The m ddl e bank al so includes three
i ndi cat or wheel s which read the relative ringstellung position at any point in
the run. On the right side of the bonbe are found the searching keys and al so
the relay indicator which reads the stecker of the input letter for any stop
On the rear of the machine are found the jacks on which the nenu is plugged.
Three colums jacks serve one bank of enigmas, the |eft hand set of three
colums serve the top bank of enigrmas, the mddle set of three col ums serve
the m ddl e bank of enigmas, &
Three uncle walters are |ocated on the I eft side of the bonbe. The right hand
uncl e wal ter serves the top bank of enigmas, the mddle uncle walter the
m ddl e bank of enignmas ,& The uncle walter and the di agonal board remnains
fixed ,and the wheels are rotated through all possible positions.
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The bonbe is designed to try simultaneously 26 steckers of the input
letter on as many enignas as there are possible pairs leading to
steckers(indicated by the crib). The test of 26 possible steckers is nade at
each position of the wheels. The wheel s are advanced through 17,576 positions
in each run. Each enigna has the same wheel order and is set to a starting
posi ti on which bears the sane rel ation
to ZZZ that the actual nachine bore to its "starting point".

The DI AGONAL BQOARD is made up of 26 jacks of 26 contacts each
representing all possible steckering of each letter to itself and each other
letter. The purpose of the board is to ensure that all steckers obtained are
| egal (good), confornming to the characteristics of the German nmachi ne and t hat
no illegal contradictions (bad steckers) are shown. A miniature diagramfor 6
letters is shown.

n

¥F.

g =
g&lF - .'-E-.._-..'i"rrr.—:'r

Fig. 6. Partial D agonal Board

The di agonal board is arranged so that all reciprocals are permanently wired
together, i.e. if Ais connected to f then F is connected to a. Wien encodi ng
or decoding on the German nachine current is present on only one out of 26
possible circuits.

Conversely a correct stecker will be obtained on the bonbe when the di agona
board has only one set of contacts (a "straight") without current - current is
on all other 25 circuits. The use of the diagonal board rmay be understood from
the follow ng nenu:

Fig. 7. Sanple Menu
Wth such a menu set up on a bonbe the follow ng paths through the enigmas
were found by test to exist when the bonbe stopped.
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Fig. 8. Formation of Straight.

There is no potential on the renaining path and the machi ne stopped indicating
that at the particular wheel order and relative ringstellung a stecker of Ato
E woul d neet the condition. Bto F does not apply because B in not on the
menu. C and D are self steckered.

PREPARATI ON OF MENU.

A nmenu is a neans of preparing information in pictorial formfor the
setting up of the bonbe. Referring back to the intercepted nessage and assumned
text on page 3, the following would be a menu prepared to "break" this
nmessage.

L
E:E
o ,*..”/__,:,:-—;i—ﬂ ’.*_”} G
i J||.-.-r
R A nr-*-“—s\

777 ABCDE FGH J K

OW QIC  NLPGA REHVB TCDPQ
ANXRO BI NSO N
++ ++ + + + 4

Fig. 9. Typical Menu.

N was sel ected as the letter on which to build the menu because it occurs nost
frequently within the crib. Under wheel position ZZB N decodes as L, at ZZK as
H and at ZZK as T. The input of a menu is the letter joining the nost
closures ,or the largest nunber of links. This input is put at N as the point
fromwhich the nenu is nost electrically balanced. The search point is
sel ected as the second best input position and nust be 2 or nore |inks away
fromthe input, to ensure best perfornance of the bonbe. This search point is
put at B to reduce current flow through enignas between NA, A-Q OB. The
Cerman SCP is to change starting position every 250 letters.

The nenu shoul d be nunbered in one continuous chain, making sure that
the commons will be between nunbers at the begi nning or end of the bank of
eni gmas when possi bl e. Commons shoul d not be used in a closure unl ess
absol utely necessary. Always start nunbering at the end of a chain, or part of
the nenu where an odd nunber of enignas converge, to avoid the use of an extra
| ead and/or common. A good general principle is to so nunber the nenu that the
operator can
plug it up using the m ni mum nunber of cords and commons.
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The inportance of closures in a nmenu is illustrated by the follow ng
abbreviated letter-closure table.
IZTTERS CLOSURES smmﬂ.m
a L
T 3 5 Any menu thet produses——
e .51’ < more than four siops
2 3 1 per wheal order should
10 2] a be avolded because of
11 2[ L Lthe work of running
12 s 1 suoh & menu
13 1} 7
14 1 2 e
15 4] T
= 16 UJ 11,2

Tiote lclnumwtuﬂmntmnmb-c of
stopas in‘'the mtio of 25:1.

Fig. 11. Abbreviated Letter O osure Table.

SETTI NG UP_ MENU ON BOMBE.

The first step in setting up a menu on a bonbe is to insert the proper
wheel s in the enigmas. To assist in this operation the follow ng col or code
for painting The wheels is used.

1 - Red 5. - Light Brown
2. - Maroon 6 - Blue

3. - GQeen 7. - Bl ack

4 - Yel |l ow 8 - Silver.

the next step is the plugging of the bonbe. Certain general rules have
been adopted for plugging. On outside links the inner end of the enigma is
patched to the outlying letter. The following menu will be used to illustrate
pl uggi ng.

JOB 3877 YEU 63 BARNYARD 26/8 CHICAGO

S AM /d g3 Ak /fp3d AU3Sy SETTINGS
! 4 ZAT
AJ \ AY AM
AK
13 6
z Q—2%— 2 AY
& 11 ] AG
A AP AP
/8 AS
.
P 3 H = AS 73 v 8 ,zo R 7D
9 AZ
A AT ZE o L
X r
C 73 I ) 14 75 0 AX
24 ] 23 /0 2 A0
AV
0520 AL
W.L.N.

Fig. 12. Typical Menu.

For instruction in plugging this nenu see the representation of the jack panel
in the rear of the bonbe (Fig. 13) On the next page.
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There are 7 steps to be followed in plugging up a bonbe as foll ows.
(1) Obtain nenu.
(2) Nunber-up menu to reduce nunber of commons used.
(2a) plug comroni ng plug into enigma jacks
(3) Plug enigmas to conmons.
(4) Patch commons to di agonal board, al so patch input.
(5) Count the letters plugged on the diagonal board and conpare
count with the menu
(6) Count the nunber of plugs in the commons. Never shoul d be
than 3. Conpare this result between banks.
(7) Conpare comoning jack positions in enigmas between banks.
;..a? £ dAfHTantE FaliG MA S P FAG AT
] |_ 1 I _]
i g ki y
E3 Ii r IHZ
W £ 1y —{cH
¥ ¥ AvE
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¥ | SR d s
o ! ] .
E .: h e (=] JeL &
; I
a E =
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o i [
s _I.E [EN | _E:
e N b
i
Fig. 13, Flugging for Momm in Fig.12,
Anot her sanple menu is
*JOB HB MENU IT SPARRIOT
Ty : 220
an| (a |%
e Eu J 0
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o ELIFIT |2 "
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54729 *, S0, 48
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Fig. 14. Sanple Menu
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Fig. 15. Plugging for Menu in Fig. 14.

Vari ous arrangenents O wheel
bonmbe. It nay be specified that all
Soretines it is specified that we run the left (right) hand side of the wo
It may be required that we use only the

sheet only.(abbr. L.HS br RHS.)
nigel Ywos on the left had

side of the w o sheet.

referred to as N gel

153
;

235
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Hrignas Inpuat
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orders are specified to be run on the
60 wheel orders be run.

The N gelian wheel

(abbr.

X Y,or Z
I -
L34 a3
231 EN
i | 451
B 52
«51 352
'I"5 [
bt 512
:]5-'-.2 E Liz
Iy i
132 lzrfg
L) 523
523 -
1 i
B3 3
k53 253
153 L5
ks 454
Bl 281,
- 1),
% 32
5 HE
LY 215 E? 125
La% i A5
&5

60. W o0s)

orders are listed below. They are

Fig. 16. mgeian mesl ortes T O P SE



The US 6812 Bombe Report 1944 formatted by Tony Sale (c) 2002

- 12 - TOP SECRET-T
It is often specified that non-crashing wheel orders be used. It is the
practi se of eneny encoders not to use crashing wheel orders on successive
days. For instance if wheel order 523 has been used on the first of the nonth,
t he wheel order for the second of the nonth nust not include a 5 for the first
wheel, a 2 for the second wheel, or a 3 for the third wheel. For exanple 415
woul d be a non crashi ng wheel order which could be used on the second of the
nmonth. Wien all wos n/c are requested there will be 32 wos to run. The
abbreviated request will read n/c 321 which nmeans that you will run all w os
not beginning with a 3, or with a nedian 2, or a final 1. Nc. 321 & 452
indicates that all wos will be run that do not begin with a 3 or 4, or with a
nmedian 2 or 5 or afinal 1 or 2. G her Wos an preferences woul d be as
foll ows.

TidaYa swrrerrssss casss Dd only the nipel ¥ w/os,
-1-1 arEssEsEEsERREEREEE Doy ﬂrll:!" thDEﬂ wheel ondlers C]‘ﬂiﬂg in one .,
sla sunvnans sssassnssess 0 Only those Tj'rﬂi'! vwith a median one,

1-. [(ER TR EEE RN LR EREEY ] ID ﬂ'ﬂl:." t\tma'ﬂ “I,I;oa begm iu D-l-l-ﬂl
Hiffe T IOt 2ed seaessss Do only the Wipel T w/os and of those ,none ending

in 3,
F{EﬂﬁTf- TEEERRREN R TY Y I:D f'-hﬁ yﬁ-— 35; 3‘1-
IIE-! ‘l+1- .
o 2, 25, 21. ﬂl'-laf

&0 wios Do Fig. Z. tha-tdnnutheghiwith} hawve 1 in

1t pref. Mig.Z. nfo 32 the middle or end in 2,

2nd pref. rest nfe 312 Sccnr:d,w: a.J.'I. the rest that m not have 3 fLrst

3md pref, rest Nig. Z 1 in the middle ,or end in 2, Then finish Fig, 2'_.,

Iast,do those bepimming with 3,with 1 in the
rdddie Lamd 2 at the end,
asl Laml OFlF . sssneran Th_ia refers tu a special wheel order sheet with drums
6,7,and B as well. Of these many wjos,do only those

u:ﬂ_‘l_uh in 1,with & 6,7,0r 8 somewhere in the w/o,

60 w/os pref, Fig, X... Do the MNdig. Ifirs'l'.,thl:m the rest of the &0,

¥/e 35 pref, Nig. Y... Do oot do any w/o beginning with 3,median 4 or ending
in 5, Of the remainder de the Nig. Y. first,

Mot 251/=M.5 sessneses Do only the 3.1,h.1,and L3

N/e 5

124 ssssssssnss Do DOt 'do any w/o begimming with a 5 or 1,with &

median 4 or 2,or ending in 1 or &,

CHECKI NG BOVBE STCPS.

Each stop obtained fromthe bonbe is verified on a checking nachi ne.
This machine has 4 enigna wheels, keys and | anps and is the equival ent of
the eni gma machine mnus the stecker board. When a stop is obtained fromthe
bonbe, the operator supplies the following data to the checker, -Stop No.
wheel order, Ringstellung setting, and Stecker of input |letter. The checker
prepares a checking sheet as shown in figure 17, filling in the details called
for at the top of the sheet. He wites the al phabet across the top of the
sheet and circles the letters on the main chain. A tadpole (wavy line) is
drawn below the letters on the subsidiary chain. The letters of the menu are
witten down in the narrow colum at the left of the sheet, starting with the
input letter and foll owing consecutively around the nenu so as to check
through cl osures first.
There are 3 squares at the top of each colum on the checking sheet. Wen a
stop is received, wite down the serial nunber in the second square, whee
order and letters of the stop in the bottomsquare, and the relay letter
opposite the input letter. The top square is left blank until after the stop
is checked. The extreme | eft hand drum shoul d have the Ringstellung (revolving
disc) set with Z at the spot on the drumand the drumis set so that the
poi nter points to B. This setting nakes the wiring of the drum The equi val ent
of the current eneny uncle walter. Set up the letters of the stop on the other
three druns by the desired letter on the revolving disc to the spot on the
drum Set the letters of the stop fromleft to right on the three druns.
Revol ve the three druns so that
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the pointers are set for the first link to be checked. Depress the key
corresponding to the relay letter (stecker of the input letter) and observe
the lighting a lanp corresponding to the stecker of the letter at the other
end of the link. Follow round until all links on the menu have been checked.
Definitions Used | n Checking

A osure Made (Indicate with /) Cccurs when the same stecker letter is
obtai ned over 2 different |inks between 2
letters. (Female)
Confirmation (Indicate with ") occurs when stecker for one letter on
the nenu is another letter on the menu an

vi ce versa.
Contradi ction occurs when a confirmati on does not occur
between 2 litters on the menu.
Legal Contradiction (Indicate with *)exists when 2 letters on the

menu are steckered to the sane letter off the

nenu.
Illegal contradiction (Indicate with x) exists when 1 letter on the
menu is steckered to another letter on the
menu, but not vice versa.
Good Stop (Indicate with /) any stop without illegal contradictions.
Bad Stop (Indicate with x) any stop with illegal contradictions or
fails a closure (all letters obtained art off
t he menu).
Hut 6 Stop (Indicate with nt/) any stop w thout any contradictions or
with one legal, provided one of the letters
involved is on an outlying link or on a
phantom For a single input menu with
auxiliary, if a double entry into the
auxiliary fromthe main chain is obtained, this
counts as a legal contradiction
If the 2 letters on the subsidiary give a
confirmati on when returning to the nain chain
this stop is sent to Hut 6. If either one or
both of the letters on the main nenu
providing the entry art on outlying links the
stop is sent to Hut 6.

gheckirg: peru shown in Fig, 1k,

get Fress Light on Check
fheals ' lamp Sheat
T Amainst Enter
T G A JIG’ :}
vy c i Gra loa drmad
o X i > S = Eﬂﬂ ¢onl . .
ok E B i+ 1) Gelf stescker
o i E E/E @" Cloaure confirmed,
2ZX E T M . I "hark this and stecker
letter ¥ above with
for cenfirmation,
ZZ0 T F I ¥
it g F L '8 L"
220 L I 1 (I) Self Stecker,
e I 5 L 3 "™ Mark this and stecker
L above with " for
corfirpation,
A 8 c kark the first C,stecker

of the input with a
cheok mark (/') to
denote closure made,
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The checker nmust go round every closure to ascertain that the stecker returns
to

the original letter, Thus: Wien starting with PPQ getting QT, MS, we
TZA nust be able to set ZZA, press S and |ight up
\‘*p__u F/o 0. Having conpl eted the closure the | ast
\\\H q/ letter, Sin this case, should be nmarked with
ZIX ff/fzzc M/5 a check mark to indicate that you have nade
q this closure.

Check all steckers agai nst al phabet at the
tope of the sheet and mark confirmation and self steckers, as follows:
NPII
PIrA™
S/I(9)

Al entries onto subsidiary chain nmust be checked. Wen checking subsidiary
chain all entries back onto the main chain nust result in a confirnation

otherwi se there is an illegal contradiction and the stop is wong. Check over
steckers and nark | egal contradictions as foll ows:

R W

/W

Summari ze the total nunmber of self steckers, |egal contradictions, and
confirmations for the stop and wite the total in the stecker colum. Thus:
2 *
1 "
(2)

CHECK STOPS

In order to naintain a continuous check on the performance of the bonbe
and its operator, check stops are taken on all wheel orders where a good stop
does not occur. This is done by opening a |ink through renoving the fast
drum Always try to open a "female" or the smallest closure. |If, however
there is no closure, an outlying link can be taken off. In any case the |ink
bei ng broken nust be one or
nore |inks renmoved fromthe input.
The stop slip which the operator gives the checker will bear the notation that
a link was renoved to obtain the stop, shown as nminus the link setting, that
is (-ZZA). Al other links on the nenu are checked in the nornmal rmanner. The
notation (-ZZA) is placed in the sane square with the wheel order and letters

of the stop. If the link removed is an outlying link, an illega
contradiction nust be

obtai ned fromthe stecker of the letter at the end of the renoved link. |If
the Iink renoved breaks a closure, the checker nmust check across the link
renoved and prove that it fails the closure as it should. If these results

are not obtained the check stop is wong. Wen checking across a |ink that
was renoved to break a closure wite down the resulting incorrect stecker in
the upper left corner of the

square and put the correct stecker in the lower right corner of the square.
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CHECKI NG
|| To be sent in if half | To be sent in for fur-
| | of legal contradiction | ther investigation.
[|is on out-lying link.
Procedur e:
(1) Place on the nmachine the wo of stop to be tested.

(2)
(3)
(4)
(5)
(6)

Rotate drumdiscs until letters of the stop are opposite the dots
on the druns.

Deci de which is the easiest way to test around the nenu, starting
with the input.

Turn druns to the first setting and depress the rel ay(coupl e of
the input).

Resultant light indicates the couple of the next letter on the
nenu.

Conti nue the process around the nenu, rotating the drunms to the
next setting and depressing the previous couple to get the couple
of the following letter on the menu

SINGLE I NPUT, SINGLE RELAY.

™

H-—

=

— i I

E

TYPES OF CONTRADI CTI ON AND
CONFI RVATI ONS  WHEN TESTI NG COPLES STANDARD MC S JUMBGS REMVARKS.

2 letters on the chain I|P | egal stop. correct fromMC
coupled to a third letter JIT contradiction. poi nt of view, If
off the chain. H L  egal contradic-
K| L tion is on out-
lying link, could
be correct stop.
2 letters on the chain I|P illegal contradiction, a fault on the
coupled to a third JIT M C shoul d not have MC. Inform
letter on the chain HJ st opped. Techni ci an.
Kl J
1 letter on the chain P
coupled to another letter JIT illegal contradiction, a fault on the
on the chai n whi ch does HK MC should not have MC Inform
not give a confirmation. KIR  stopped. Techni ci an.
1 letter on the chain [|P confirmation. stop. could be
coupled to another letter JIT correct stop.
on the chain which gives H K
a confirmation. KIH

AT & SR .., R NI ot S

~

K
When goi ng round a cl osure I|P i mperative. stop or mght be the
the couple of the letter HT story. ri ght stop.
started at is the same K'S
when it is returned to. P

J|I K
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When goi ng round a cl osure I|P illegal contradiction a fault on the
the couple of the letter HT nmachi ne should not stop Mc. Inform
started at is not the sane K'S Techni ci an
when it is returned to. I N
JIR
B — . v
K T — N
To get on to a subsidiary IIN remissible story printed. Could be the
chain a letter on the main HL of all letters right stop
chain nust be coupled to a JIT on both chai ns
letter on the subsidiary K F if there is no
chain but not returning to --- l egal contra-
the main chain by a couple F| K diction on the
of any other letter of the MS other letters
subsidiary chain unless it
confirns,
2 letters on the main chain I[N confirmation story printed could be the
coupled to 2 different |et- HF of all letters right stop
ters on the subsidiary i f J| S on both chai ns
chai n which give a confir- K| N if there is no
"nation when returning to = ------ l egal contra-
the main chain FIHH diction on the
M K| K other letters.
2 letters on the chain I[N legal stop correct from
chain coupled to 2 dif- HF contradiction M C poi nt of
ferent letters on the J| S view |f either
subsi di ary chai n whi ch KM want chain
give a contradiction ----- letter or
t hrough t he subsidi ary FlJIR subsi di ary
chai n. MK chain letter
concerned on
an outlying
link, stopis
sent in.
2 letters on the nain I[N [legal stop as above.
chain coupl ed to one HL contradiction
| etter on the subsid- JIF
iary chain. K F
F| J| K
M S W
After getting on to the IIN illegal contradiction (un- a fault on the
subsi di ary chain, one HL less there are two relays MC. Inform
letter on the subsidiary JJF up on the main chain). Techni ci an
chain is coupled to one K| F  Machi ne shoul d not have
letter on the main chain ---- stopped
whi ch does not confirm F|
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After getting on to the
subsidiary chain, a
contradiction occurs on
the subsidiary chain

-E-

TOP SECRET-T
| egal stop
contradiction

correct fromMC
point of view F
nmust be tested with
M and anot her coupl e
will be found for

M whi ch nust not
contradict on the
main chain. If main
chain letter or any
subsidiary chain

| etter concerned is
on outlying link,
stop is sent in.

N

If on getting on to
subsidiary chain, stop
does not go round cl o-
sure of subsidiary chain.

¥

A
MmeTITZ

x<Lum
—|§'Ux

|
l

J

K

correct fromMC
point of viewif
on conpl eting
checking no contra-
diction is found
with letters of
main chain. If main
chain letter con-
cerned is outlying
link,stop is sent in.

per m ssi bl e
but not
conpl etely
checked.

st op
only

SINGLE | NPUT, SI NGLE RELAY WTH MORE THAN ONE SUBSI DI ARY CHAI N

b
«

H— I— =iy
K
P———F
B————5
After getting on to the I|/A permssible One com Could be the right
subsi di ary chai n,one |et- J| B pl ete st op, because F-R
ter on the sane chain is HL story it nust then be
coupled to a letter on K P for all assuned that R F
anot her subsi di ary chai n. ---- letters. and the couple
PIKIR F for S found.
FIR S| G
After getting on to the A
subsidiary chain 1 letter J|B legal stop correct fromMC
on the sane chain is HL contradiction poi nt of view
coupled to a letter on Kl P Oly sent inif
anot her subsi diary chai n, any letter con-
aletter on this chainis Pl K'S cerned is the end
then coupl ed back to the FIR G letter of any out-

first subsidiary chain.

0na
o

lying link.
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After getting on to the I|/A illegal contradiction, a fault on the
subsi di ary chai n one J|B machi ne shoul d not machi ne. Inform
letter on the same chain HL have stopped. Techni ci an
is coupled to a letter on Kl P
anot her subsi diary chain, ----
aletter on this chainis Pl K
then coupl ed back to a F|
letter on the main chain. ----
whi ch does not confirm R F
S| J
DOUBLE | NPUT. SINGLE RELAY ON EACH CHAIN
;_,“' FET
H = e J
y 3nd |
R F\'T .
K
Wth a doubl e input job each I|Al|FE permissible 1 couple could be
chain has an input and each JI S |IMZ for each correct stop
i nput has a relay, therefore HLI|T X chain
each chain is checked as KIY|R D printed
though it were a separate
chai n.
1 letter on one chain I|A|FE confirma- one story coul d be
is coupled to one on JISIIMZ tion for all correct stop
the other chain and HLI|T X letters
gi ves a confirmation. KRR K printed
(unl ess
there is
a | egal
contradi cti on)
1 letter on each chain I|A|FE |egal one story correct from
is coupled to the sane JISIIMZ contra- for each MC point of
letter off both chains. HLI|TIX diction chain view If |ega
KIJ|RC printed contradiction
is on outlying
link, could be
correct, stop
& 15l
H I ————— g
.lﬂdl o :
R — P ~— K
. ~_
H—-___EH -
T e
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1 letter on one chainis I|/Al|FJE illegal contradiction. fault on the
coupled to one letter JSIIMZ MC should not have MC. Inform
on the other chain which HL||T| X stopped. Techni ci an.
is coupled back to KKRIRJ
another letter on the
first chain
1 letter on one chainis I|AI|F|E illegal contra- a fault on the
coupled to one letter on JISIIMZ diction. Mc MC. Inform
the other chain ,which is HL||TI X should not have Techni ci an.
coupled to another letter KIR|R F stopped.
on the sane chain.
1 letter on one chainis I|AI|F|E illegal contra- a fault on the
coupled to one letter on JSIIMZ diction. MC MC. Inform
the other chain ,which is HL||TI X should not have Techni ci an.
coupled to a letter off KIR | R C stopped.
bot h chai ns.
DOUBLE | NPUT, SINGLE RELAY ON EACH CHAIN, WTH SUBSI DI ARY CHAI N.
W /st
H — I e T T
and i'
R— - 3 E F ——\:-!!'—
@fter getting on to the I|AI|FY confirmation. story coul d be
subsidiary chain from J| Bl | P D printed the right
the main chain, one HLITX (unl ess st op.
letter on the subsidiary KIR|IMU there is
chain is coupled to one  -------- a | egal
letter on the auxiliary R K |RK contra-
chai n whi ch confirnms, S| Fl|SF diction
on the
ot her
letters.
@fter getting on to the I|Al|F|Sillegal contradiction,a fault on the
subsidiary chain fromthe J|B||P|D M C should not have MC Inform the
mai n chai n,one letter H L[| Tl Q stopped. Techni ci an.
on the subsidiary chain KIR|IMU
is coupled to one letter ~ --------
on the auxiliary chain R K
whi ch does not confirm S F
@fter getting on to the I|/Al|F|D Perms- 2 stories correct from
subsi diary chain from JIBl|PS sible printed M C poi nt of
the main chain,one letter HLI|TQ (unl ess view |f the
on the auxiliary chain is KIR|IMU there is a mai n chain
coupled to a letter on the — --------  egal con- letter con-
subsi di ary chai n whi ch RKI|RC tradiction cerned is on
does not confirm S Y |SP on the other out-lying |ink
letters). the stop is

sent in.

@In all
still apply.

exanpl es "Main" and "Auxiliary" chain can be reversed and conditions
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SINGLE I NPUT, DOUBLE RELAY. SEE ALSO BOXI NG STCPS.
"\-.h :
H— I o
K

When goi ng round a chain I|PIN permis- 2 storys one relay could
each relay has to be JJSIR sible. possible. be the right stop.
tested. This gives two HLIP
different couples for K S 'S
each letter of the menu.
Wien goi ng round a chain I| PN Inpossible. Wong checki ng.
one | etter cannot be JITIR
coupled to the sane letter HLlF
each tine. K S S
on the first relay one
letter on the chainis I|K|I]A illegal contra- a fault on MC on
coupled to another letter HL |HH diction on first first relay. Inform
on the chain, whi ch does KIS |KID relay but second Technician. Second
not confirmon either JITI|JIR relay is correct. relay could be

relay. ri ght stop.

DOUBLE I NPUT. SINGLE RELAY ON VAN GHAIN. DOUBLE RELAY ON AUXI LI ARY GHAIN

Yy
H— I g
T
| 4 F e AL
1 letter on the main I[P confir- stop or story
chain is coupled to one J| S mati on. possi bl e.
letter on the auxiliary HL Second story
chain. zither of the K F al so possible
auxiliary chain relays  ------ on auxiliary
may confirm MT B chai n.
F| N K
1 letter on the main I|P illegal contradiction. a fault on the
chain is coupled to J| S M C shoul d not have MC. Inform
one letter on the HL st opped. Techni ci an.
auxi liary chain which K| F
is not confirmed.  --------
MT| B
FINY
BOXI NG STCPS.
u,
H —T —J
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When goi ng round a I[P |1]A boxing. MC stops correct from
closure on a doubl e HL|HQ but does M C poi nt of
relay stop,the couple Kl S| K F not print. view but could
of the letter started [HA]IP not be right
at can return to the JITI|JIR st op.
second coupl e
When goi ng round a cl o- I[P |I|A illegal contradic- a fault on the
sure on a doubl e rel ay HL|HQ tion. Machine MC. Inform
stop,the couple of the Kl S| KlF should not stop. Techni ci an.
letter started at does IINJI|S
not return to the same JITI|JIIR
letter with either of
the two rel ays.
O the first relay one I|K|I]A boxing. MC stops correct from
letter on the chainis HL|HQ but does M C poi nt of
coupl ed to anot her Kl S| K I not print. view,but could
letter on the chain, JITI|JIR not be the
whi ch confirms on the ri ght stop.
ot her rel ay.
A
| e = o
‘m_\ '/,,f"
E F B — M
After getting on to I[INN|I| P boxing. MC stops correct from
the subsidiary chain HL|HX but does M C poi nt of
by K being coupled to K Fl | Kl M not print. view but could
F,it is found that M J|I S |J|C not be right
returned to K This -----~- st op.
is correct if on the FI K| F| K
2nd time round Kis B|T||BT
coupled to M MK |MK
After getting on to IINN|I|N illegal contradic- a fault on, the
the subsidiary chain HL|HX tion. MC should MC. Inform
by K being coupled to J| S |J|C not stop. Techni ci an.
F,it is founi that M Kl F| | KA
returned to K but on  --------
the 2nd time round K F| K
is not coupled to M Bl P
M K
fap
Bi——— Hl A —J
o
L 4 2ol
-~ £ h
M\\ o \\
E F — " X
2 letters on the main I| M boxing. st op. corrtct from
chann are coupled to 2 HL M C poi nt of
letters on the auxiliary J|W vi ew, but coul d
chai n which on testing Kl F not be the
giye a confirmati on on -~-- right stop.
one letter only the 1st MOl [MI
time round on the aux- F| K| F| X

iliary chain and on the

other letter the 2nd tine round.
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2 letters on the nain I M illegal contradiction. a fault on the
chain are coupled to H L M C shoul d not stop M C Inform
2 letters on The auxil - J Techni ci an
iary chain, which gives
a confirmation on 1 K F
letter but a contradic- ~ ---------
tion on the other letter M 0 M Y
on either relay. F K F X
2 letters on the main I F st op. correct fromMC
chain are coupled to 1 H L poi nt of view, but
letter on The auxiliary J X coul d be the
chai n which gives a con- right stop if
firmation on 1 letter and K F either main chain
let tine round and on the ~  ------- letters were on
other the 2nd tine round. M Y M W out-lying link.

F I F K
2 letters on the nain I F illegal contradic- a fault on the
chain are coupled to H L tion. MC should MC. Inform
one letter on the J X not stop. Techni ci an.
auxi liary chain which
does not give a con- K F
firmation on both  -------
letters on the M Y M F
auxiliary chain. F I F T
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TYPES OF MENUS
In the general description of setting up a nmenu on a bonbe,the single
i nput nenu has been used as an exanpl e. There are several other types of
nmenus, a description of which follows.
Doubl e Input - On sane nenus the crib produces several letters which are not
connected to the nmain menu by links and yet their nenu is too strong to be run
as
a subsidiary to the main nmenu. In such a case both nmenus are plugged to the
sane di agonal board and a double input used. The following is a sanple of such
a nenu:

JUB 2T0H MEND 3 NEF TORK _ QUINCE 297 FER ™
zc ey
Ean —_—aY g
{"T Phiaa Ton ..]:,H _}__j,_-"'D .1 - ; SEMHGET.'B
* IES Zh
AR ek A5
L s X Q ar Q R ;"‘I
\ L i
5 ral = :
AL - R - S
- ?
F1ﬂ AP = Aﬂ_jiil X g ;g
& T 7 I 21 —
_ ) PR ANTEM S5 ]
3 e -
M AM kD " L{, AN
> zr e z8 o -
Coi—+vp =4 A-—7r =g * 2i s F I
Fa IF
Fndd IZB
A

Fig. 18, Typical Doubls Input Menu.

This menu is nunbered and pl ugged the sane as for a single input except that
the second input patch is connected to Chain 2 or Auxiliary as the case nay
be.
These nmenus can only be put on the bonbe tw ce since there are only 4 chain
circuits with associated inputs. In the ol der type nachi nes a doubl e i nput
pl ug board nmust be substituted for the single input. This changes the
associ ation of wiring and the contacts of the sensing relays so that the bonbe
will not stop unless there is an open circuit on both parts of the nenu. In
the newer type nachines the "double input" switch operated. One letter
(stecker) per chain nust be read at each stop. On the ol der type nachi nes the
letter for the auxiliary chain cannot be read on the indicator and nust be
found by feeling the sensing relays for that chain. On the new type nachi nes
this is read on the chain 2 portion of the indicator. The search keys used for
doubl e i nput menus nust be arranged to cross search,that is the search key for
the main menu has the sane |letter designation as the input letter for the
auxiliary chain and vice versa. This practise has been adopted to give the
best distribution of
current due to the association of the two search points through the di agona
board. If this is not done you have nore than one point on each row of the
di agonal board where you are applying potential and may obscure the one o.c.
poi nt you are seeking.

5 Points of Dfference in Plugging and Qperating Doubl e |Input.

(1) Both nenus plugged to the sane di agonal board.

(2) Before starting be sure D. 1. plugboard has been substituted for
S.I. board in old nachines ,-D.1. key thrown on new nachi nes,

(3) Be sure to "cross-search.”

(4) Have technician find Auxiliary chain relay (indication) on old
nmachi ne.

(3) Record at least 2 relays per stop

The checki ng of double input menus is somewhat different. In this case
you are supplied with two stecker letters ,one for the input of each nenu
Each nenu is checked through i ndependently. After deriving all stecker
letters,the two menus are eval uated as one to determine the type of stop. It
may be found in checking a fenale |link that you have a boxing stop,-you derive
4 stecker letters in going round the closure and have to go round twice to
obtain a closure. This is not a good stop since on the eni gna nachi ne one
letter can only have one stecker
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Single Input Wth Subsidiary. Frequently the main menu i s not strong enough
to hold the nunber of stops per wheel order down to a reasonable figure. Wen
this happens a subsidiary nenu is added. The follow ng is an exanpl e.

JOB 778F  MENU IX  CRICKET 1/7  Me# YORK ' 60 W/0'S
.ll
6., B . L SETTINGS
[P "
\ At ZF ZAA
> AT
b al
L—X6 g AU g AT ml AM AT
q ;;f,.,v k] A F] 8T 77 X —aB
¥ a0
Ia l;ﬂ
&
—lan
- _Fc Aa Ap
I5g Wt r A2 g 2 4D
é 16 G
v Af ZH
i8 23 ZF
a & 3 AR A8
c . N n'm 5 Myr 37 8 G
D -
AR
. ' AB
Fig. 20, Typical Memu Single Input With Subsidiary. AR

The bonbe is set up for this type menu in the sane way as for a regular single
i nput menu. The probabl e searching key would be M Wen checking this type
nmenu apply the stecker letter fromthe bonbe in the nornmal manner to the
letters of the main chain. Fromthese you nay or may not get on to the
subsidiary chain. If you do, and work out its steckers, these nust be

eval uated together with the nmain chain.

Doubl e I nput Wth Subsidiary . - The procedure for this type of menu is very
simlar to that for Single Input Wth Subsidiary. The following menu is a

sanpl e:

JOB 8590 PERT XITT @ur 23/7 BOSTON 17 w/os
As Wer 12
T"'!‘:‘I,T- | _1.'{—:'”- B SEITINGS

taf

AR A5
7 T R Y §

5 5

44
AM
7

AV AL AlJ
I 2l U KT ] D kK

",
;
!ﬂﬁgﬂaama

B
[
=3~

ﬁta

Fig.22, Typical Mem,Double Input With Subsidiary,

For the checking of this nmenu, see fig.23.
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C.S. K O (Consecutive Stecker Knock Qut). - It has been observed that sone
eneny encoders have a rule not to use consecutive letters for steckers,e.qg.
they woul d not use either Aor Cis a stecker for B. In breaking such traffic,
stops whi ch include such consecutive steckers can be thrown out. This is done
autonatically by the use of the CSKO jack which causes the bonbe to reject
such stops and continue testing. The CSKO jack is located in the col um of
COMMONS j acks just bel ow the I NPUT COWONS and is painted red. To nmake the
feature effective a short circuiting plug is inserted in the CSKO jack. This
is the last plug put into the bonbe when setting it up and is the first to
come out when stripping. It's circuit is as foll ows:

o s e w e mam

e
[0 ™ |
AL i

Fig. 24, Partial Circult of CSID Jack.

The condition for a stop is that one point on each row of the diagonal board
has no current flowing through it. Let us assume we get a stop and find, by
checking, the follow ng steckers:

MENU STECKER

F E'
E F
D B'
C (9
B D'
A (A

W do not want the bonbe to stop under this condition,as Eis a consecutive
stecker for F and vice versa, This will be acconplished through the CSKO jack
which ties e on Fand f on Eto 2 points on each horizontal row Since 25

poi nts on each row will have current on them (only 1 point per rowwll not),
this jack feeds current toc on F and f on E and rejects the stop.

Glly Settings. -Certain eneny operators show a tendency to use stereotyped
settings for the indicators at the beginning of their nmessages. They sonetinmes
use the last position of the previous nmessage as one of the indicators for
this purpose. This practise gives the person breaking the nessage an i nsight
into the probable settings for different links. The following is a typical
nmenu taki ng advantage of this tendency:
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JOB ‘¢ - =W IIr - ERGRN § 7/7 BOSTON 30 W/0s
(e "RR"
34
sl R k. SETTINGS
a
12 |EsW Bir., 1 e £ ES&
\\!: BRP. . [~ERF JE ;a gﬁ
BERD B3P . |
T TR E an g B P ) 8X
lasy 3| AHE
23 ;.;_ BER a2z
3 ED
SRE BEx
F a4 f‘l_z'!‘_'o 4 /& Ip I { SE
Z \RP. .1
@ @ inddiecate commoms { R
gF..2
W
3T
Fig. 25. Typleal Menu,Cilly Settings, 1

The operator is instructed by this nenu to use BSP as the setting of the druns
on link BS for all wheel orders except those ending in 1, in which case he is
to use the setting BRP. Simlarly for the Iink SX BRF shall be used as the
setting for all wheel orders except those ending in 2, in which case BSF is to
be used. The checker must observe these sane instructions. Sanples of the
checki ng of the above menu will be found in fig.26. In this nessage it is
probabl e that the eneny operator did not change his indicators after each 250
letters of the message. Therefore the wheel settings are based on the
reference point for the beginning of the nessage. Hence, BSA BST, &

Phantom Li nks. - Wen the crib includes a letter and Iink which woul d nmake the
menu too strong (give |l ess than one stop per wheel order,and require the
removal of nore than one link to get a check stop) it is customary to include
the letter and link in the nenu but indicate it as a phantom This is done by
enclosing the link and letter in parentheses and marking it "phantoni, in this
fashion >E(-ZC PH L) | Wen a phantomis included in the nmenu it is

di sregarded by the bonbe operator but is used in checking. In checking the
letters of phantomlinks are placed at the bottom of the colum of menu
letters. To the left of each phantomletter is put the abbreviation PH Lega
contradictions involving the stecker of the phantomlink letter are treated
the same as legals on outlying links in the anal ysis of the stop

The checker, should he get a HUT 6 stop, then checks the phantomto see
whether it gives a legal contradiction. If it does and if the stop already

i ncluded a legal contradiction, the stop beconmes a bad stop. If the stop did
not already include a |legal contradiction ,and the phantom contri butes only
one legal contradiction, it is still considered a HUT 6 stop. However an
illegal contradiction is also allowable on the phantomlink,and provided it is
the only contradiction on the stop it should be sent to HUT 6. It is customnary
to use fromi to 3 phantons.

Sel f Steckered Menus. - Wen a key is being used a second day it is only
necessary to determne the wheel order and ringstellung for the second day.
This is done by making a nenu out of the known self steckered letters. The
foll owing woul d be a typical mnenu.

R Sl

® . ®

The circles around the letters nmeans that they are self-steckered, and only
stops where these letters are steckered to thenselves are wanted. It can
easily be seen that one such letter will decrease the nunber of stops by 25-1
because normal Iy the nachine will stop when it is steckered to any of the 26
but if we are only interested
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in one of the 26, the chances of it being that one is 25-i. By suppressing the
others we arrive at the same condition we would have if we added a cl osure.
The possi bl e nunber of stops per wheel order is 26x26x26x26. Therefore with
four self steckers we could run a menu which woul d average only 1 stop per
wheel order. The searching point is usually put at sonme letter off the menu
The menu is plugged by the use of EEL plugs. An EEL plug is one in which the
wires fromthe plug contacts are brought out to a plug board nounted on the
plug and used with a "daisy chain". A "daisy chain" is a cord with 25 single
conduct or plugs connected to each other to permt short circuiting 25 of the
letters. The plug is always inserted with the metal plate on the bottom and
under that condition the plug board is designated AB CD--- Y/Z 1In

pl uggi ng the above menu,the inner end of enigma 1 woul d be patched to the
first "common" jacks. An EEL plug with Aleft open is plugged into these
common jacks. The plugging is simlar for all other letters except that a
different letter is left open on the EEL plug. On a conpletely self steckered
nmenu you do not need a di agonal board. The bonbe runs until it reaches a whee
order and ringstellung where all the above letters are self steckered. To make
a check stop pull out the EEL plug furthest away fromthe input.

If there is a menu with one self stecker only, choose that as the input
provided it is not a straggler. This gives a quick check that the correct
relay is comng up. For exanple, if ,as below, the input is at B, only the B
rel ay shoul d appear on a stop

CE}"’I—L > 4 P w

|
l
J———Tf —-—— L

A bonbe stops when there is an open circuit on the input and, under normnal
conditions, one to three relays come up. If, with the input at B as indicated
, relay F cones up there is an open circuit at F and current on the remaini ng
positions. But we do not want to stop at F for this nenu. So we short circuit
all other letters except B which puts current on F and rejects the stop. For
this exanple we plug the bonbe nornally and then in the conmon to which Bis
connected plug an EEL plug with the B point isol ated,

Wiere a self steckered letter is used, commons nust be enpl oyed except
in extrene cases, such as in the first exanple where the EEL plugs can be
plugged directly into the enignas at A C D E and F, using a common only at
B(the input). The nenu then becones a Dumy Letter Menu in which
contradictions are not pernissible and each | etter nust be self steckered.

K———— — 7

Prohi bitive or Mandatory Steckered Menus. - This type of nmenu is simlar to
the self steckered menu except that sone of the letters are specified to be
coupled to letters other than thensel ves. For instance:

i e el ) F/A
W/R
R

D

In this case EEL plugs are used for all the letters and arranged to couple the
letters as indicated. The EEL plug at F will have Aisolated , that at Wwll
have R open and that at Dwill have Qisolated. P, of course is self steckered
and it's EEL plug will have P open.
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S.S.S (Single Self Steckered) Menus. Single Self steckered nenus are those
in which the correct stop is expected to have at | east one self couple. Sone
of the bonbes have been equi pped with a special SSS socket installed on the
di agonal board, the contacts of which connect consecutively to the self
steckered points on the diagonal board. These bonbes may then be plugged in
such a way that they will stop only if there is one or nore self steckers on
t he nenu, The bonbes so equi pped are indicated on the | C OPS board. There are
two met hods of pl uggi ng
this type menu;
Method I. (For all ordinary menus having 3 or nore |links on the input).
The nmenu is plugged nornally except: -
(a) the input is connected to a separate common ot her than the normnal
i nput common,
(b) the special SSS jack is connected to the same conmon,
(c) an EEL plug is inserted in the same common with all the letters
off the nenu plus the input letter plugged(short circuited.)
(d) searching is done at any letter off the nenu.

(e) the relays that fall will indicate those letters which are self
coupl ed.
@ (f) these are the letters fromwhich checking will have to be started
A ————J —= fto 3 out @ &% in
——— —= {to 6out &7 in
————— ) — o 5 out @10 in
—— =—» %o 1
e, [
________ i or &t D)
C——— - to 1st input (search off memu)
C——————J = 10 528 socket
i C——3 — EEL plug (all letters off menmu
= | e, B plus D plugged
Fig. 27. Kethod I, Plugging Single Self Steckered Menns,
F e b ¢ a e O——
E a b c. d ® f
D & b [+ @ [ :
c a b d £33
@ - f JAELH
™
el
B a C?\, [+ d a f
L ™
A %
o " |
A @ b c d a £

Fig. 28. Grcuit of SSS(Single Self Steckered) Jack.

Method Il. (For weak nenus)

The nenu is plugged normal |y except: -
(a) the SSS jack is connected to the set of commons bel ow t he nor nal
i nput conmmon.
(b) insert an EEL plug in the top jack of these comrons with all
letters off the menu connected together with a "daisy chain" |eaving
t he unused pl ugs hangi ng.

Handwitten note at @ plugging arranged so that current frominput reaches
spider via SSS jack and all letters off menu are excluded by dai sy chain
pl uggi ng and same daisy chain is used to supply current to the search point
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(c) the input is connected to the same common (Note: There is no
eni gna plugged to this common.)
(d) insert a 2nd EEL plug into the bottomjack of the input common
(i.e. at Don exanple) The end plug O the trailing daisy chain from
the 1st EEL plug is connected to the nornal searching position on the
2nd plug, NOT THE I NPUT LETTER, and any searching switch of a letter
off the nmenu is operated. The current is therefore put into the
enignas in the usual way but returns to the input through the self

coupl e positions on the diagonal board. As soon as a straight is call ed
with a self-couple on it the current does not return from t hat
position and the differential relay concerned operates. THUS THE RELAY CALLED
WLL BE THE SELF COUPLE CF LETTER ON THE MENU, and the stop will have to

be checked fromthat point.
It will not be the coupling of the input letter

[ ] = to 7 out = B in
F ] == 13 out

| C—— to D on aagoal hoan

A—="——g__ & 5 = ?
&

|

|

EFX plug with trailin
—

|6 = =1
I daisy chain in F(best.
. searching s5ition
F ? _,_{TE;‘.. plug with £13 %
ISR

7 of ' memy plugged,
= to ist input

”{'EE - I3
g —t° P ?__ . a\p [ ] — to 555 jJack
s |

Fig. 29. Method Il, Plugging Single Self Steckered Menus.

Method I11. (For doubl e i nput nenus)

The nenu is plugged normal |y except: -
(a) plugging for the first input is as described above.
(b) SSS jack is plugged to a common which is plugged to second input.
(c) an EEL plug with all the letters off the nmenu plugged together is
inserted in this comon.
(d) any letter off the menu is used for the searching position on the
2nd i nput .
(e) use the double input board.
(f) when a stop occurs, the relays indicated for the first input will
be the couples of the input letter, and those indicated on the second
will be the self couples.

(g) this nethod shoul d al ways be used when there is an auxiliary chain
and the first input should be on the strongest chain.
Sunmary.

A stop may occur without a self-couple, if the relay on the 1st chainis
the same as the searching letter. Under this condition the other 25
relays will show and all the relays on the nmenu will show on the 2nd
input. If 25 relays show on the 1st input and not all those on the nenu
show on the 2nd, those mssing will be self-couples.

When only one input is used and the searching letter is self-coupled,al
relays on the menu except those self-coupled will cone down.

It is possible for as nany relays to be indicated as there are self-
coupl es.

Dummy Letter Menus. - This type of nenu is used when it is desired to put the
nmenu on the bonbe four times. The nenu nust consist of at |east four closures
and not nore than nine letters. It is plugged up 3 times normally as a single
i nput nenu. For the 4th time no diagonal board is used. The 4th chain does not
cut out illegal
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contradictions since it does not use a diagonal board. A stop is considered
good if it has one contradiction «either legal or illegal . Assune the follow ng
nenu:
g0 2z S ci
: ra,
a,
fo
£, 00, 28, A7
Fig. 30. Typical Dumy Letter Memu,
The memi is plugged as follows: i puls
Taones CoMMans Enieias “aoans CoMpans ENIGMAS 23000 | Camupns En/1GHAS
z / z i z Fr
i HF
L e o) e——
[ jd |‘|
.lII y
i 9 i /
[ | ? ',.II
e )/
| o
e 2%
4 ! A 1 A \_J

Fig. 31. Plugging for Dumy Letter Menu in Fig. 30.

There is no diagonal board available for the 4th chain - hence all patching is
made as if all letters were query letters and comoni ng pl ug-j acks are patched
together directly to avoid the use of cords and common j acks.

When a relay appears on the third al phabet it nay be a stop on either
the 3rd or 4th input. In order to determne to which bank it belongs turn of f
the carry and the 4th chain. If the relay returns the stop nust be on the 3rd
bank. Wien sending stops to the checker on the dummy bank, the operator nust
| abel each stop D.L. , because since the nenu is not plugged to the di agonal
board, all the stops with illegal contradictions will be correct (providing
the stop goes round all the closures). Although illegal contradictions are
permtted on the dummy bank, the right stop cannot contain legals or illegals.

Query Letter Menus . - Sonetimes the eneny operator encodes his wheel position
twice as ART UXG ART ZET. Hence ART is the point at which to set the wheels
and decode UXG to get the wheel setting for the nmessage. UXG represents
encodenent at positions ZZA ZZB, ZZC whil e ZFT represents encodenent of the
sane indi cator at

Handwitten Note: 10/ NOV/ 44 (A recent notice fromBP states that if a query
letter nenu marked SSO is being checked, only stops which have a different
(unreadabl €) including those on (unreadable) |inks should be sent.)
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positi ons ZZD, ZZE and ZZF under these conditions it is known that the first
letter of the indicator is coupled to both Uand Z. Onh the menu this is shown
U-- ?-- Z Atypical menu would | ook like this:

2 - i - ; 2" 2 B
i q 3

Q L 7. 2 c ?
7 4

D § 7 = R

Fig. 32. Typical Query Letter Menu

It is plugged by merely tying those ends of enigmas serving query letters (?)
toget her with commoni ng plugs, not patching themto the diagonal board. On the
check sheet the query letters are identified by nunbering. The steckers for
the query letters are set down in a separate colum. Wen the stop is

eval uated the query letter steckers are disregarded.

M ddl e Wheel Turnover Menus. - This type of nenu is used for "top and tail"
cribs in which cribs have been nmade of the heading and cl osing of a message.
In such a case it is assuned that the mddl e wheel has turned over and noved
the slowest wheel at |east one position. The bonbe operator is asked to run
first at ZZ- settings and then nmake the sane runs with these wheel s advanced.
The following is a sanple of such a nenu

JOB 399G - IENU IV CHICAGD LICW 12/7 DOUBIE INFUT SETTIGS
| for—F B ZZC  ZZC
Es 3] %2 Ip /o4 - s, 7D
By 7 H ZH ZH
“H\“\i{ FB AGB
£g za —— T
G — 7 E—— < 8 ZE ZZE
) FOr  AGD
Fe. F~ 1E FC GG
19 i . - FE &
I—; 5 K L— s~ TuF 50
Py ZH B
jgayrur Z1 ZI
fr z2l+ 25 rd ; _&A  FA
P—  — —E—E ZE A 2 =
& =ZA- 2o = e Je = 7T

Fig, 33. Typleal }iddle Wheel Twrnover Memu.

Inthis menu it is assuned that for settings ZF- the niddle wheel turns one
position and that its notch was effective and noved the sl owest wheel one
position. The resultant positions are AG.
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Hoppi ty Menus. A hoppity nmenu is an ordinary nmenu with definite changes
during one run when the sl ow wheel reaches a designated letter,the center
wheel shall be noved ahead one pl ace of the indicated enigma. A typical

hoppity nenu fol | ows:

DAFFODIL (AF) (ADE).

Fl x B P

Q y Y —— L = 4
o ) 5
"lE
4 & .
K 7 R a - A =
o T
2 i £ ]E
¥ -] L :
H T G . E = b = F
eS ..
¥ ¥ LEJIEBPTEDT CSBAL
1290 8 5 F & T13 2 1. & 111 Fig. 35. Typical
: Hoppity Kemu,
Del ayed Hoppity Menus. - This type of nenu is used when the turnover point

can't be determ ned by ordinary means. The menu is first run through with all
settings nornal. Then a run is nmade with the center wheel advanced one
position on the enigna whose setting is nearest ZZZ. Successive runs are made
advanci ng the center wheel of the enigna next further away fromsetting ZZZ
Stops are indicated on the stop slips as foll ows:

stop o, —— o — [1:_,_}

bambe — | ROCHESTIR

relative — I/ ! stecker of
ringstellunk input

wheal order ——— 543 (1) __% _ "Tnk" pun,

Fig. 36. Typical Delayed Hoppity Stop Slip.

A typical delayed hoppity menu is shown bel ow

- T i - e TSR = _';i'__....z._._ T [ e Tolelar,
9 in 2 ¢ f;‘_L -ﬁ-ha.n-j.
EA 18~ 2c PHC O
i - - 3 - Hi x t,i"; 1_" ‘_‘
: Az in = ZE e -
B
\? & /
e e
A
Links in | Iinks in o
omder of | order of T® % 2 o ["0" run) advence maddie wheel
_&%%ﬁ:_ EE_#!E:E of endigma & on= position from
e : LZP to ZAP,
= 2 " 5 - [FI" run) advence middle wheel
e - 5 of cﬂi{g:ﬁ. 5 one position from
ZEA =7 72T 4 Teave enipma 8 in
T — pA -5 the ZAF se ’H-.mg
L =3 ZE =% Continmue process until 12 runs ars r_:omplgtt
AQ | =10 - for this %/0
e -t
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D Uncle Wlter. - Several varieties of Uncle Walter have been used with the
eni gna nachine. The A and B type were used during the Spanish Gvil War. In

the summer of 1940 the German Air Force started using the C Uncle Walter and
then put it aside for the B. On 27 Dec 1944 we intercepted some clear text
asking if the other station had their WWDora. A new unknown U Wwoul d
introduce 150 mllion, mllion possible conbinations. However they did not
change to the new D UWon 1 January as expected. But Norway was using the D
UWw th the same stecker board, wheel order and ringstellung as those using
the B board. As a result on 2 January we found the wiring of Uncle Dick. On 11
January some Norway nessages di dn't decode, which led to the concl usion that
Uncle D ck nmust be variable. Between 1 January and 1 March 7 different
wirings of Uncle Dick were encountered. In all of themB was al ways paired
with O.

On 9 March the Russians captured the RED key, which forced the
Cermans to use Uncle B for the rest of the nmonth. A new call sign book came
out on 1 April. 3 different wirings of Uncle D were introduced on 9, 21, 30
April respectively. Fromthe above experience it was assuned that Uncle Dick
was pl uggabl e.

By 1 May the Germans were changing the stecker 3 tines a day.
But they had to abandon this on 10 June because of so many operators errors.
There were no changes during June and July. In July we captured A RED key
sheet in Normandy which gave the UWwiring for each 10 day period. This
verified the fact that Uncle D ck was pluggabl e.

If the use of Uncle Dick is continued, new decodi ng equi prent
will have to be installed. Every 10 days it will be necessary to find another
of 150, 000 OO0 0, 000 possible Dwirings. It usually takes 5 of our
mat hermat i ci ans about 2 weeks of hibernation to get the solution. The G ant was
devel oped for finding pluggable UWs and takes 3 to 4 weeks to conplete a
nmenu. The second Schene adopted to solve the problemwas to use a 4 wheel
machi ne with pluggable UW This took 16 days to conplete a nenu.

On 15 August the U S. put out a 24-hour nachi ne cal | ed DUENA
(DUENA - U S, Navy, AUTO SCRIPTER - U.S. Arny, Arlington)

The D UWis coning into frequent use on our nachines. The
UWwring will be sent through fromBP. Each wiring will be given a serial
nunber. Menus are received with the serial nunber to be used. The follow ng
is the nethod of plugging the UWWextension to the bonbe. There are three
jack rails on the extension and reading fromleft to right they refer to Banks
3,2, and 1. The UWwiring consists or 13 pairs of letters; for exanple

A B C D etc

Y 0 L J

To plug this one end of a plug is inserted in "A" and the other end reversed
and plugged in "Y'. Another plug is placed in "B" while the other end is
reversed and put in "O' and so on. Al 3 banks are plugged in the sane way.

G eat care nust be taken to insure that only one plug of the cord is upside
down and that all contacts on the plugs are straight, since it takes |onger to
trace trouble on this than on ordinary pat ching.

In order to set up a checking machine for this type of nenu there
should be a STRAIGHT drumin the 4th wheel position. The plug at the side of
machi ne nust be renmoved. An EEL plug is inserted. This is plugged in the
sane way as the UW Wth the ESL plug hel d upsi de down the connections are
then as foll ows; -

------------------------- Metal strip.

To plug up, use the plugs provi
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conbi nation as on the bonbe.
Hnts. - Wen a board has been plugged, check that you have:
1. 13 plugs the right way and 13 upsi de down.
2. Check that all plugs are firmy in position
Continuity and Short tests shoul d be nade before the job has been plugged. A
qui ck way of finding open circuits is to plug a trolley to the enigna
concerned. If a plug fromthe UWis renoved 2 lights should go out. If only
one extingui shes this nust be in the sane circuit as the one already out.
"DUW withits serial nunber nmust be clearly shown on the Job
and Checking Sheets and entered into Log Books. (perators should not strip D
uw
Shorts on U W Boar ds, - If, when short testing a machi ne which
is using D boards, a short is indicated between two enigmas, it is nmore likely
to be caused by two adjacent contacts touching on the UW Using the trolley
in the orthodox manner it is difficult to isolate the fault but this can be
overcone quite easily by a slight deviation. Having localized the fault to
two eni gmas, isolate themby renoving the coupling jacks and proceed as
fol | ows:

Plug the top lead fromthe trolley to one end of the first enigna,
and the bottomlead to one end of the second. The only possible continuity
between the two enigmas is through The short and this will show by lighting
one lanp on the trolley. |If straight druns are put on the first enigma then
the lanp will indicate the faulty letter on the UW By reversing the trolley
i nput and putting the straight druns on the second enigna, the shorted letter
on this enigma will be indicated. The plug of the letter in question can now
be inspected on the UWin the usual way.



