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Introduction 

These notes describe Bletchley Park’s (BP) discovery of the Enigma Uhr, an 
attachment for the German cipher machine Enigma. The notes have been found 
among the reports that US Army Captain Walter J. Fried wrote while he was at BP on 
liaison duty. The notes that are presented here are parts of the Fried Reports F-62, F-
64, and F-112. The first two pages have been written by Captain Fried while the others 
have been compiled by the BP cryptographer Sir Stuart Milner-Barry. The last page is 
signed M.A.C. This is most likely Malcolm Alfred ("Mac") Chamberlain, who was in the 
Hut 6 Research Section from June 1943 to September 1944. The Hut 6 Research 
Section would have handled the Enigma security enhancements, Enigma Uhr and 
Umkehrwalze D (UKW D), that the Germans introduced during this period. 
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IL 3619-A 
Report ft 62 
13 July 1944 

1. Enclosed is Part III of Hut 6 report for week ending 8 July 1944. 

2. Enclosed is document about the Red compromise, referred to under 
caption "General" in the foregoing report. 

3. Enclosed are minutes of 17th meeting of UK D committee. 

4. Enclosed is Hand Duenna pamphlet referred to in paragraph 6.5 
of the foregoing. 

5. UK D 17 (effective 11 July) is as follows:- A/D, B/0, CA, 
E/X, F/N, G/Q, H/V„ I/W, J/P, K/U, L/Z, M/&, R/Y. 

6. The UK couplings set forth on the captured Red key referred 
to in my GCCS 3216 are not the same as those recovered here but are, 
of course equivalent. The fixed coupling which is not shown on the 
key is J//'. The lettering used on the actual UK D apparently proceeds 
in a clockwise direction instead of counter-clockwise as had been assumed. 
If a normal alphabet (omitting J and I) is written out for the true values, 
the English equkvalents can be found in a reversed standard alphabet (omitting 
B and 0) placed below it with A against A. It is planned to continue using 
English notation. The fixed coupling actually must connect points 13 apart 
and its contact points must lie between M and N and between Z and A on the 
true wheel. J and I are simply 2 lettere arbitrarily chosen for omission 
from the sequence. 

7. A new device or procedure, which the Germans call "Enigma Uhr", 
has just been adopted on some of the Air keys. It was discovered because 
it is not yet in general use even on those keys which have started to employ 
it. Some messages were observed Which decoded to yield a number and then 
nothing but gibberish. Through a re-encodement (after an exchange of messages 
which showed that one of the correspondents did not yet know the "Uhr" pro-
cedure) it was determined that the plain text following the opening number 
is first monoalphabetically enciphered with an alphabet which is usually non-
reciprocal, that the resultant text is next enciphered on the steckered 
machine, and that the text produced by the machine is then monoalphabetically 
deciphered with the same alphabet (or enciphered with its inverse). The 
opening number seems to indicate the substitution alphabet to be used. 
Indicators decipher normally. It seems unlikely that a hand substitution 
process is employed. The effect could be obtained by changing the designa-
tions of both key-board letters and lights according to the same substitution 
or by introducing an additional non-reciprocal stecker (which is the same 
thing). With existing equipment it could not be produced by a mere change 
of stocker because the alphabets are generally non-reciprocal. The 6 letters 
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that are self-steckered in the key continue to be so, that is, they go 
to themselves in the substitution alphabet. A better way of putting it 
is to say that the substitution alphabet consists of onlylof the 20 steckered 
letters. This limitation certainly seems to indicate a mechanical or 
electrical procedure and that the substitution is based in BMW way on the 
key for the day. Efforts to find relations between the alphabets have 
yielded results but have not yet leü to a satisfactory theory or a mechanical 
explanation. A multi-part message has been read which uses 4iffered substi-
tutions for the 2 parts. Enclosed is a note of Mr. Milnerh-Barry's on the 
new procedure together with instructions as to changes in routine. The pro-
cedure is too new to draw any conclusions as yet or to speculate on impli-
cations. 

Encl. - 3 pages 
1 page 
2 pages 
4 pages 
3 pages 

re—\ 

Walter J. Fried 
Capt. Signal Corps 
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A new device for making life more difficult has suddenly been intro-
duced by the Germans on some of the Western Front Air keys, particularly 
Jaguar and Cricket. It is not yet very widespread; about one in seven 
Jaguar messages seem to be affeeted, and fewer Cricket. We do not yet 
know very much about, bnt what happens is that a message starts with a 
number and then goes off into nonsense. We have broken into some of this 
nonsense, and have proved that some substitution table is employed in con-
junction with the basic enigma key. The number with which the message 
starts off tells the Germans which particular substitution table is to be 
used; there seem to be at least forty of them everyday, but maybe more. 
It is thought probable that, rather than perform the substitution by hand, 
the Germans have some kind of gadget attached to their enigma machines, 
which can be adjusted to the right position for each table and perform the 
operation automatically. 

The shall doubtless find out a lot more about this new development in 
the course of the next few days. The amount of traffic involved so far 
will not seriously diminish our output, nor should our chanaes of breaking 
be much ieduced. If the bulk of any key or a complete key were to go over 
to Enigma Uhr, it would be a major complication:. there is however noreason 
at present to suppose that we could not cope with it fairly effectively, 
although breaking and decoding would inevitable be slowed down. In the 
meantime the first thing to do is to make routine arrangements for the 
orderly handling of the problem, and these are outlined in the attached note'. 
Alterations of procedure will be pahliahed as necessary, together with more 
information as we acquire it. 

tiTh 
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ENIGMA UHR. 

Routine for dealing with messages encoded with Enigma Uhr, 

for the present the following procedure has been agreed upon:-

1. The D.P., upon finding that a message begins with a number and then 
goes off into nonsenee, mIll 

a) Nark the message with a uP". 
b) Decode the rest of the message. 

Note. /t is important that this decoding should be done accurately, be-
cause this will be a great help for breaking purposes. Since what comes 
out will ba nonsense, there is no means of checking readily that the de-
coding has been done accurately. 

2. "P" messages will be passed through in the ordinary way to the R.R.1. 
tickoff girl. She, instead of writing "Dud", will write "Pit against the 
blist number on the tick-off and pass the message through to the Duddery 
e.p.er. 

3. The Dudderye.p.er will not e.p. the messages at this stage. She will 
keep them in a tray Which will be collected for further registration by 
the Qwatch party. 

4. IIP" messages will be re-blisted by one or more R.R.1, girls in the Qwatch. 
There will be one "Plistu, corresponding to each Blist. The Plist will con-
tain the original Blist number plus all kurther details given in the original 
Mist. It will also have on the extreme left against the registration 
number the German number with which the decode starts off. This indicates 
which particulAr substitution table is being used. 

5. Also in the Qwatch will be a party (at present two per shift by day and 
afternoon and one by night) who will be engaged in attempting to break the 
various substitutions. This party will consist of cryptographic or M.R. 
personnel. Since this unexpected development leaves us rather short of 
skilled personnel to deal both with our normal work and with the Enigma Uhr„ 
it is important that the people. who are not involved in the Enigma Uhr party 
should concentrate upon normal routine breaking, which must not be allowed 
to suffer. Captain Bundy will for the present. be responsible for co-ordinating 
the work of the Qwatch party. 

• 
6. When the Enigma Uhr party breaks a substitution it will be possible to 
decode any other messages on that key on the same day, e.g., supposing that 
a Jaguar "P" message is broken, carrying the German number 27,. then any other 
messages on the jaguar Plist for that day carrying the number 27 can be de-
coded. These messages can then be taken back by the R.R..girls to the D.E. 
to be decoded.. Having been decoded, they will be put through to the tick-off 
girl who will put a tick against the original "P" entry, to show that the 
message is out. The massage will then go through to be e.ptd by the Duddery 
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and the Watch e.p.er in the ordinary way. 

7. It mill be the responsibility of the Quratch party to see that the A.R. 
are given the substitution key in an unambiguous form. 

Enigma Uhr Research 

It is necessary that in addition to the routine breaking of each 
substitution key by known methods (R.Els and Cribs) special research work 
should be undertaken in order 

a) to determine the most practical technique for breaking without criba.' 
b) to investigate the relationship between the various substitution kept-, 

and to examine all other relevant evidence. 

Arrangments mill be made to free one csyptographer at least for this 
work, either from Watch or Research. 

T.I.8.(1). Analysis and Records. 

It is the responsibility of T.I.5.(1) to analyse the 'P" messages in 
order to discover the distribution and use of the Enigma Uhr. These re—
sults as they become avpilable should be reported by T.I.S.(1) to the 
Qwatch part. 

Distribution: 

.G.B. 
Heads of Rooms'. 
D.O. 
Captain Fried. 
3L. 
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But 6, 
Block D. 

A short non-technloal account of this episode maybe of llama 
intoroat to the layeen. A proper teehnlaal paper in being prepared 
and will be available in due count to anybody_ the would like to 
go ferther into its intricacies from a seientifie stendpoints 

• The noat aarprisine feature. of the story is that this new 
gadget - apart from the ahort-lived Uncle Charlie and 'Melo Dial, 
the only alteration in the actual Enigma mechine introeueed by 
the enemy dorine the whole course of the war e was sprung ce us 
with no earning whetever. aith the exception of the change in 
the inalenting syetem brought in dering May; 1940, this is tha 
Lint occasion on ehioh-we hove received AO prior notice of a 
realer ehange from tource thoueh on sovoral occaaiens the warnings 
have been. either fragmentary orhiehly ambieuoua. Tho first V 9
knew of this new horror was the actual receipt of a ntber of 
moavezca on July 10, which boean wIth a number and then. went Off 
into nonsense; together with a docode which referred to certain 
=emcee being encoded with "Tfeligma fair", whatever that migat to. 

It was clear at once a) that the nonsense represented a coda 
within a code, i.e. that some process of re-encipherment had taken 
place, and b) that n nneber of different codes =met be in use, 
the particular one applicable to u eiveneoaaege beine given by 
the nueber encoded at the beginning. The first thing to do was 
.to try and break into one or more of these nonaense meseagee and 
see that kind of a code was involved. 

This proved not to be very difficult. It soon appsared prob-
able from an examination of the decoded noneenae that the substitu-
tion which had been imposed was uot complete. The 'Fusion RO09 
'were prompt in predueing a reencodement between it measeee which 
had bean encoded in plain enigma and a version transcribed in 
anigma 'jar, and with the assistence of this it was a-relativey 
simple matter to break into that perticuler =see and get out 
the code represented by the number at the beginaine. Itmas then 
found, as would be expected, that may other message carrying the 
came number would deeode on tho name cabetitation, and also that 
thn eelf-steakered lettere 14 the fundamental enigma key remained 
unaltered. 

.ao far, so eood. The next queation wee whether the sueeti-
tutione wore performed by haad1 aocordina to a aerien of tables 
which would be printed bcfordhandaand weIeh might well be dhaneed 
every day and posaibly even be dIffereat for eneh aoparete enigma 
key; or whether the Germans had fitted soma extra gadget to their 
machines whichaould produce the aubetitutions automatically. 

' For a number ofreasensthe latter hypothesis appeared far 
the more likely. First, the name treedgma Uhe In combination with 
the nembers suggested soxe kind at clock fee* or dia. poesibler 
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with hand or knob which one tonld sot to the desired positions 
necondlfltheletvine alone of the nnateckered letters together 
with the feat that only forty cedes were in tae (the highest number 
seen was thirty-nine) tedicated'pretty strongly that there was tote 
intrinsic connection with:the tentaira of eteckered letters. 
Thirdly, if the eubstitetions for encoding and decoding had to be 
performed by band, it would be an intolerable nuisance for the 
Lipman operators and must seriously delay•tbe handling of message:4 

This again was not very difficult to prove or diaprove. If it 
was a hand protean with Arbitrary substitutions bayed upon tables* 
then one could net expect to find any relationahip between one code 
and another. This would have been a serious matter, for it would . 
have meant trying to break forty different tables per key per day 
(assuming different cedes for oath key, and a different edition 
every day), with no hope of ever ahortening the process. If on the 
other hand some mechanical device was responsible* one would expect 
to find oortain relationshipt betecen the various codes. One might 
hope, further, in duo course to accumulate sufficient knowledge of 
these eonnectiona to be eblo, givtn on oode or a number of codes, 
to deduce the remainder. Melly, one might be: able to work out 
what kind of an apparatus it would have to be to produce just these 
peculiar patterns, and in duo toupee to reconstruct ant.! build for 
ourselves s model of tho ftlea Uhr itself. 

It was plain after a tercfew codes had been broken that there 
were* in nolvt raricend idndo peoulierity that would be atevantod 
for by a mechanical device. The diecovery or the exact nature of 
the cennectionm And their preelde aighifieente, however, wee far 
from being easy. It was en ideal problem from the cryptogrephor,* 
point of view, and mutt hove been fascinating to solve. It eau also 
entertaining for the spectator, since the outcome could be awaited 
eithout anxiety: for it was evident that* whatever the exact nature 
of tho new hamar* and whether or no the cryptographers uould be WAa 
to get completely to the bottom of it, It wet not Of a character tti 
threaten us with dieaster, or with anything rare serious than acute n Inconveniences; 

For about 4e beers, the ewatch, when the operations 'were being 
conducted, presented an appear:ante reminiscent of a raeger *arum*
or alternatively of an aseenbly of theca masters conducting a post-
mortem after an important germ. West Of the participants (who 
included a strong, contingent tram nut 8) appeared to play non-step 
throughout the period, and compel of them deserve an international 
cep. .Wantually a completely satisfactory solution was found, which 
tp us in the happy position that we have now to break only one of 

US forty codes in order to deduce all the rest; and that all being 
well, it should net be too difficult to build and attach to the 
Die. machinetemedhanical contrivances whieh will do Net what the 
Germane' deft]. This will acme the necessity, under which the D.R. 
at preeent labour, of having to pile; up to ferty sets of stocker 
boards every day for each kiy. Thia is bed enough for Jaguar only 
but would be intolerable if a large nuthher of keys were involved. 

Cat 
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• The only key seriously affected is Jaguar, on whieh about half 
the menegea are encoded with Enigms uhr. There is a little on 
Cricket, and even e eed message combining Uncle D and .Enigma Uhr 
has been seen, which seems A gratuitous oempllostion. We nowknow 
on Jaeuar exactly who has this toy and on what menages it will be 
used, whiCh ix a great eonventence for identification -and ersaking. 
There in clearly no reason Why its use ehould not be widely extended 
to other levy, but it in also moat unlikely that it is the kind of 
gadget that could be attedend to the ordinary hand enigma. One may 
expect, €herofore, that the use of Rnigma Ube will be confined to 
mein etnticneipoeseeeing hi r electrical machines. Inthst case it 
is unlikely, tboegh not impossible, that s key would go complete/7 
over to nnigma 

Finally, the *fleet on the breaking position. At present/ 
though a =ter of Javar cribs are now encoded with Enigma Ube, 
there era a set:1010n% number still mended in the straightforward 
way to enable us to break in the normal feshion. It la, however, 
quite pessible to break on the bombe leans cribs that him been ris 
enciphered. The matn difference ia that tribe have to be loner 
and menus stroneer, eed that there is considerably more difficulty 
about.completinet the trey after the bombe has given the correct 

front There le ale* the nnleance that the unknoen number oreeded In frOnt 
haa to be alloyed tor, which memo in effect aliening for a wshliort 
of fron three (4,g. :Nto, agt, elf) to ten (e.g. einesieben) letters, 
Eewever, a crib or the required length would hardly go through In 
more than one or two positions, se this it not a serious additional 
complieetions And recoverine the wirings or Unele D by Nenna or 
hand Menne le unaffected. Ihste, the/crepe, If s tole key or all 
keys were to nee Enigma Ube, we ought *till to be able to break env.
of them on which reasonably long cribs tore available. 

17th July, 1944. 
Diertrileutioee

'Director. 
D.D.1. 
Preteasee fluent. 

0/C Jones. 
Lt. Col. Taylor. 
D.O. flat 3. 
Major Leathers. 
/Cdr. nose,

Lucaa (2)2 
No. 1 AECD, Eat a. 
No. 1 E 
No. I P 
W. (2). 
Oa, Nut 6. 

All Rooms, Hut 6. 
D.O., Mat 8. 
eixta. 
Captain Fried. 

Eaohue, U.S.N. 
rtr. Elnsloy. 
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Week ending Saturday, Vovember 4th1 144. 

There la not much to add to the summary 'which I itaucd on tovember 
Zed. The Ldr section took the turn of the month in its !stride, and the 
three kegs unbroken on the 3rd, Gadfly, Yak and Beetle are now also well 
in hand. In fact the go:nal Air position is for the moment so satis-
factory that there is little call for detailed comment. The following 
ere a few points of interest. 

The absorption of Ocelot, a quite unexpected blessing, strengthened 
the crib position on Cricket, end, more importent, on Jaeuar, where the 
announcement that the Abdulla Vele (Gefechteverband liallonsleben) was to 
use Vhr had caused nom° consternation: for last monthts Jaguar eau' 
broken almost solidly on cribs from this unit. What exactly has happened 
to nellensleben is far from clear, A number of poesibilities have been 
disproved, aid the tee most plausible hypotheees remainine are a) that 

eeN the key in use is Cricket with both Uncle n and Enigma Uhr and T.)) that 
"it is usine some key of its own, with Telieme thr and with or without 

Uncle D. Unless we can recover to Cricket Uncle by some other moans 
(And this seems urlikely, since it is not at all clear that D is in vac 
onywhere else in the Cricket field), the testing of the first hypothesis 
is very leborious and involves aniline; in Irs, Freeborn. The testing of • 
the first part of the second hypothesis - e. new key title Uhr and Uncle 
P - is in progress, though elnost equally laborious,** 

From our point of view 1,11y this month hat taken the piece of 
Snowdrop. The chief content of Snowdrop lett month, and of Lily thine 
wee the reports or a Recce Units 17123, Last month those reports were 
sent in the key or Luftgau V, this month he has boon told to 1340 that of 
Luftgau XIV and is doing es,. It is not clear why he does not use Bede
like other Recce Unite, The Iseult:el genuine tuftgau traffic on either 
of the Leftgatte is negligible, so we have probably said goodbye to 
Snowdrop for this month. 

Daffodil alermed us by producing a messeem 'which, in conjunction 
esewith a previous reference, seemed to eeegest that the encoding of call,. 

signs was coming into tone on the 5th. On closer examination calmer 
counsels prevailed, ara it was thought muohemore likely to refer to a 
local thanes of funkplan in the area concerned. This explanation 
received confirmation when the unit failed to appear on the 6th, pre-
sumably because of a change of frequency. There is also far too much 
talk of Uncle D on Daffodil, one subscriber indeedtnquiring somewhat 
bitterly thy his colleagues were not iming D as he had in accordance 
with instructions fitted ut his machines widi it; he was going beck to 
B until further notice, Aitogether Daffodil continues to keep us in a. 
highly nervous condition. 

It is clour, in fact, that a further widespread distribution both 
or D and. Enigma fihr is teking place, but apparently it is not get eompleti 
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In the Balkans, the chronic key-win/Idle still persists in November* 
Yak ia using to kees; one now one (eetnelly introduced, at the end of 
Ootober) and the September key in day for day order (laat month this', 
key wan ueed. backwards)* -This suits us very well, AS there are always 
chances of reenoodements between the Ceptember key which is automatically-
outesre the new one* (Later). The Yak of thia month Is now found to 
be a nartitl repeat end rehanh of the September key, which is better 
atilt: 

Gadfly is esing a fine wrist:rot' old kap; fortunately the great 
bulk of traffic is being Sent in the key ehich was introduced about the 
rdddle of last month* A nee 1 ' will roplece this one on the 17th* 
The odd traffic is chiefly a hesdache to the tuddery. 

Mosquito iv new in very healthy shape, are there seems no reason 
vb7, if 1:?oratra tiet is free ere nor e urpeeet calls on cryptogrenherst 
time eormIt, wo sheuld not =eke a fairly clean sweep of the missing 

„Octob7er deers, In this sector 'ermine too (key of Pliegerkorps I) in 
'coning clone nicely, thourh it does not look like eeing breakable an a 
matter of routine. That leaves un with Skunk (Filegorkorpm VIII), 
which reemerged last month anti on Welch the Qwetch is now beginning to 
east a threatening eye* Ita safest ceurse would be to disappear arsine 
Beetle (Luftflotte (5) gave a bit Of trouble at the begenning cf the 
month. Its stendard and oastiron crib said °Geraeteklarmeldung allea 
gruenn, 'which started tn go down ars, ale° to crash, Fortunately the 
first word is quite. long enoueh to run in its own right, and whan this 
was done it was dIecovered. that "elle° grilse had been repleced by "%vie 
eesternn.in the same nuwher of letters, After this piece of trickery 
bud been exposed the other days came tumbling out. 

In the doendinevien -Area the chief teryptographer keepe plugging 
away et the General der Luftwaffe innaenemark„ still with no luck* As 
the investigation of consign encoding may shortly become a full time 
occupation, it looks as though we shell have to change the bowling; but 
I hope he will take the General's wicket first* 

*** Since these notes tore written the mystery of the Abdulla fag. 
has been solved* Neither of the suggeeted hypotheses was correct. A 
third, which had been considered but thought loss likely, was that the 
messagee were indeed in Jaguar and in Enigma Uhr, but that the use of 
Uhr had been indicated not, to formerly, by a straight enigma encode of 
numbers in the first two groups, but by some hidden means, so that the 
Uhr was switched to its epproprinte position before the message begun*
This would be done easily enough, for instance, by various kinds of 
jiggery—pokory with the OeT*04e

To test this hypothesis an Abdulla fag dud was taken and tried on 
all 40 positions of the dial* it position 20 it decoded, not however 
beginnine straight away, but after the first fyar letters, Similar 
messages produced similar reaults, and it was clear that instead of en-
coding the number at the beginning the Germans were using some kind of 
substitution ocC.e, in Which the first four letters always represented 
one of the forty possible settings of the dia24 
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Whether the motive of this device Is to baffle ua (on the groands, 
that we might be reading the enigme,but be defeated by the disguised 
use of the Lear) or whether it is an Intsreal security device, it is 
providential that they did not start off in this weer, if we had not had 
wind of the Uhr„ we right well have been completely defeated; for the • 
code, though eimple enough -once you know that to look for, bes.plenty 
of variety and Is not of the kind that would atrike one in the eye; and 
with the whole menage ded there woeld have been nothing to direct one's 
particular attention to the first four letters. As it Is, net for the 
first time, the engineer is hoist with his own petard; for Should we 
now with to run A crib encoded with Enigee Uhr we have no longer to 
allow far a beginning anywhere from the fourth to the eleventh latter* 
but can etart off confidently in the fifth position. 

La an offset aeeinzt thie„ however, the ree. will not be reefed with 
the sekwere riddle hwhen is a due not a dud?" - which they cen only eolve 
by comeerinr their fleet four letters uesinat the table of possible 

„substitutions. This will not matter very much an long as we know 
r 'welch mesenges are likely to be encoded with Uhr; If any messages were 

lieble to be, it would be a greet nuisance. It Is some oonsoletion that 
the Germans must be in exactly the same position. 

meet' 

In general it appears thet with such of the Army keys - e.g. Alba-
tress., eperrow, eryneck,Avocet - as boast cribs the cribs have euffieleatll 
marked charecteristice to be picked out without the tine of calisienee 
Provided, therefore, that interception end identification do not est into 
too much of a muddle it seems that the oryptograehers should be able to 
get on much as before, if in certein cases with considerably greater 
expenditure of bombe time. In the esee'of Puffin, for instance, were 
there uny upprecieble volume or traffic, it would be dealrable to dis-
tingAah between a heeresgruppe G (good for "Dates-at-end") and OBW 
(good for "Oeheim tails"), 

eo far, et any rate, the stations have made a marvellous Job of 
re-\ recognising their croups -e not only W00,14.0., of whom we expected it, 

but the Overseas stations too, where it seemed too much to hope for. 
Thin melee one wonder whether the 'cueing Air stations, in spite of 
their greeter size ane the wider field to be covered, may not after 
the tette' shock be able to make a better Job of doing without calls 
than they now anticipate., 

The enmy fittch last week broke five Paleon II (two of Novengser) 
and three Felcon I (one of November). The Flacon II traffic disappeared 
at the end of the moeth„ and though it has reappeared to some extent 
the regulee routine reports are still missing. In the eace. of Falcon 
it seems that the log-readere can usually give ua the Muenster callsign 
correctly, end with this we should be able to break at least occesional 
dep. There is another poseible line from an old Gannet crib, easily 
recognised when It domes. There is neeligible traffic urn no progress 
to report with ether eeetern front Army kegs, 

MEE IT 
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The confidence of the cryptographers in the future of Albatross wag 
fully Justified, and no fewer then rine days were broken. Sparrow, toot
has recovered well, :7:even Sparrow I, and three Sparrow II were broken, 
$perrow IT is the important key, but is mro readily broken indirectly*, 
by reencodement from fzparrow I. 

Tho fieeearch party had a thin week, hut there Is no indication*
except in the case of Avocet, that prospects have deteriorated, The 
Avocet crib, us we feared it mic:ht, has incontinently disappeared. In 
tho Balkans it looks es though Wryneck I and II are resuming their proper 
functions. This moans that 13ryneck II, the Staff key, will become diffle 
cult and expensive again. 

The Police keys have not boon in their usual form. Quince has hung 
fire this month, and there is something mysterious about 'rang.. The 
lust two days decoded very little traffic, and it looks asthouch some 
kind of split may have opourreds Further drives on two Boulette days 
await bombe time in Washington which, now that the normal monthly hold-up 
on Naval keys has been overcome more quickly than usual, should ,;:ecome 

(Thasonably free. &),Alette II, which of course decodes on Red, eernad 
unexpected f&le by providing ii crib that broke an obstinate fled day. 

Of the peculiar k,3:72g, no moro has boon heard from tho hocket front, 
Culverin, which does not encode its °ensigns, is healthy; Blunderbuss 
it not, though much is being tried. It is not helped by unpredictable 
calls, but hnd shown signs of deterioration before the first a - lovember. 
Brown has failed to nate its weekly break; it requires moro than one 
message to make a cflhi, Similarly Corncrake, pruned of much that was 
miscalled so, ia founAtto be practically non-existant, though efforts 
have not been exhausted to break the shadowy remnants, Finally 14ustard 
after a long run or prosperity has fallen on bed tifies again. The cribs, 
presumably se a result of the rapid .develbpments in the Balkans, have 
disappeared; and it remains to see whether anything can be done with the 
Western Mustard, which unfortunately is all. on Uncle D. 

Tho D.E. output has fallen back slightly, and last week was rather 
under 2100. Actually they probably got through a greater volume of work. 
A now method of recovering Unkchrwalze wirings without the nye of a crib 

'That boon discovered, bused upon the fixed B/0 pairing. This involves the 
manufacture of what are known ea grata akirta by to p.111, a laborious 
proceeding which can easily cost about 200 reasages per shift in decoding 
time. This week there has been rather a °pate of now Uncles (with 
Mosquito 1/11 we aoored our century) and hence the ri,R. haa been rather 
handicapped. In general it pays all round to recover Umkohrwalse wirings 
us quickly aa possible, but the pressure on the n.R. In fairly hcavy.end 
we must be careful to avoid overburdening them with extraneous work, 
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After the Cricket-Jaguar-Ztelot, tangle hod been sorted out on the 
first, we were still left with some Unexplained duds on 3836. 

The Yorning Erdlage from 5 Jagde Division came out on Jaguar, but 
the Evening one and "Intention:3'1 were dud (B and Die Shops were run on 
these messages as EA= without success. 

When Abdulla f49.p was found on the 2nd, this also proved dud on 
Cricket and Jaguar, and while there was still the faint bossibility of 
Cricket, tirade n with aligma T/hr, Abdul's was thought to have a key of 
its Own. 

Several cribs wore run on E/3077A (Abdul's) and when these failed, a 
message waa tried on all 10 positions of the niw Uhr on Tecuor lat„ 
this Phr having broken on a straightforward B** maw". This was tried 
in case a new method of indicating H numbers had been used, depending 
on T/0 or DO= other external method. 

This messnte came out on number 23 and showed up four dummy letters 
at the beginning which obviously had been used to indicate the number. 
All the first ,oups of Abdulla 1st were decoded and the first four lets. 
tera listed. 

Frot repeats, it was AvIous that numbers were represented by bigramSt 
The second bigrams were ell close alphabetically e.g. IS, PR, 71, while 
the first were more scattered, e.g. EM, if. The Ides was then tried of 
splitting the alphabet into feur parts for the first bigram and ten parts 
for tha second bigram. 

A little 4ecod1ng showed that this vies correct, and gave the 
boucdaries of each division. 

There is no overlapping allowed and the final table is beloW. 

** R = Uhr. 

late 1314trame 

ADO= GIII37114 1:0P,Tei.Z TUVWXYZ 
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