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irfnciples of snalyaie involved . . o 2 s a0
etorainetion of the key for & aingle ﬁuugﬁ vmm & pcrtion
of the ’lﬁiﬁtﬁxtilﬂﬂﬂm ®» 4 68 o 6 & 5 8 8 0% o e 8
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1. inseodaetion, - & w I. T. & 7, Ciphor ‘-scn 16 i composed of
Yhree essentially istinet uﬂitn ' k
i_lé a *telatypu tmmiﬂu
(2) ¢ ghaer
(3) . tedotype reveiver
from & ory tographis ateadpolint, tho sucond of thess three clownts is the
baly one 1n which »e are in erestec.,. It a;apliag & rusding key %o' fm.c 1nds-
vidual letters of the plein text in s sannar shich will be fully A souisned
in what follows. '.'mc‘ -f!rsivg_na tutrd of the fcrﬁsb&u:g elemantis sre werely
the ordinary teletypo pechines. It is ansuoed thel the roader has & gensrsl '
underetanding of the conpbrustion i iringivles mﬂulyim\ thﬁu erinting
$elegraph doviges. - for conveaimca. the Saudos or S-unit cods onployua by
shin i shown hersin as ¥ige. 3. 7The expiapation of Vi pumericsl designe-
© sone 2, 3, vee 7, wildl foliow. |
b. ibteched hereto is a bl\wprm of the comieotion dlagram of dhe
eipher printer mits.l _
g.' Also sttached horn_d axe gzxé é.iwerwwmtm instructions sg pre-
pared by the I. T. & %o émwm h,vpemx foks

2. lesoription of the mixer. - 8, he mizer conteins ten toothed

wheels, mousted oo & commwn shaft, in such & oeaner that they wove foreard

sianltanacusly ons sicy at & time, The first shaol msin 9¢ teeth snd
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Sheresfter ouoh whesl has one tooth tore than the pwsem ono, m ‘t'hat she
tcnth.onnvhla 355~$nath. ﬁftqr the yra;ar auitch has been cloesd to 3cﬁ tha
mixor into oyoracion. the dnprlssiun or ARy kuy on the tnnwaitder keybeard
nntnﬂt&: tha umehuaitn ﬂhich noves $he whasls in ﬁh&:niz:r. Larrt;gonnin; to
sach sheel zu s wi’sch skich :ln mmttd, amdiawiy Takiad it end wmnh is
asted wpon by an arragular arrangwmcnt of aotahdsga {thtt Sa, cltvatioas anﬁ
Anprnnaioual on tbe pnriphex: ot th& wn»wx. iﬁh@on swatehcs are shown et ths l
isft in the u@aoqpunsimg b;uegrxat. aarktd 1 to 30.}
b, Alongside the eleveaions snd dng:oasians on the yo*iwhe:r 1x & smooth
| daad ugun which are engravsd the lstters of the alybuhat in their normsl order.
® This permits the uhcels %o de set 1 fnitisl posiviens ascording to & pre-

srrengsd Xeyword shich is visidle only through & striss of 10 asrrove siits
arrsaged horzxonﬁmily-in n;p;até iosadiately in front of the serier of ciphor
shasle, Unless othersise atited, it will be sosumed thnt dotionar;-wora g
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is Goed as the 1nIVial estting of the 10U shesis.
. J. Aetion of the wiaexr, - _ﬁ. Woe eetion of the whedls $a in palryg «-

1with 2, 3 xith &, eto. IF two siowvaiions or ¥wo Gspressiosas should ocear
nmxt&momlyr'@. ench of the two member wheels of & peir ot m-’u. and
should thue grooe 1dentival yosiiionings of the Zespective ewitohes controlled
by thea, the wﬁbsma éfraus ie one of nolliffiondion; thut ie, the resaltant
ol al=iler m&i@@ ot the "tm'a#&ch’at s pair of seiichee is &gﬁtiu, and
will hereaftsr be danoted by -, ahould, WMr, wa elevetion and o depressios
pscar siﬁl'ﬁfneoaalx, the rasaltunt mtibn is of *bm".cgpmita Wpe wnd $p dye
noted by -).' Iuié a*e*sﬁhmﬁ action affodis the m.iviaml m;)ulaq_s oy units
of the Baudot permutsiion rojrosentin the E&ﬁ!«!ﬂi@ charugter, ﬁcra vgeLn
the jateragtlon of tie; iﬂ:ﬂ slemsute results in & ~, thes of twe uslike ele-
mente, ia & 4-; AS B CONSBLUGNCEH, the z‘iﬁ Aaadet unity representin: sach
‘ plein-toxt ehmﬁtar #Te iuﬁapﬁmzumly sffectod, 5&1&:}5 & pev est of Tive
anite Lo the Isudot sode which corresyonds %o the oip&ar lotter, Ihis gipbﬁr
ledter is the ons ®nleh is printed et she ropeiver. E | '
3. The eleoiriosl -pririciploa underlyine the és‘ypwgraghic ‘smntmt
in thie sxvuttn arv such thet &ny one of the sst of 32 ﬁmmutioni uey be
brought sbout by She enoijhernent of wny ledtar, depending, of courss, upom
the keying charaster. Shis bein; the case 1% i obviona t!ﬁn the ol ber text
will be com 086d of notoromiona- néqmmi;l ef 3% elemnte. Linge the norwsl
alphedet sontulns only 3 13’:‘.“3. it fcllw#"&hm $ of the sz.pexvmmatium
1:.-.'&:1%-;1 arg;:tégmphiguily by this machine i1l heve %o de represented by |
erbitrarily selscied chmrackers other then letters. here 8 pqmui:auah.s
are the ches dosigneted iu ¥ig. 1 By tho aumerals © ia' T 1::#1&:1.1&.‘ whieh
dui;‘;mtionn were assigomd timu parsatetions by ‘&5&'1. e &k Te Coo It is

‘therefors chvious Lbat $ha jrinted cipher text wiil eom.t af iniotmturn '

of lstkers and figupes, 4 soricus disadvantuge from the pesctionl point of

vian of scomomy in gost of trgnasiestion,

Q-S-
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4. Prinoiples of anulysis fnvolved, -a. ‘the construction of the mixzer

fs suol as %o preciude the possibiifty of sither interchanging tha whesls er
of abaag&ug theiy mtohim,'t. for %}xie teapon w8 way consider the sesnuenoce of
oipher whosle and m sarins of slevations and depressions on essh nhesl ay
#ixwd wleomwats, m 380t neture of ehilch can e amruw-d by ths enemy.
This Saforsation cas be obtained quite readily by suaaining one of ths wixers
and following out the procedurs m‘é forth in subpurq;ruph b

3. e method of asosrieisting the uoschisge on the shevls of the nixer
wep kindly qun:qhoﬁ .br whe 1.. e & T. Gaa, 0o rasds ua follous:

(L} el the mixer Mo AA2AALRAA.

{2} lemove She top cover e thnt the sovemont of the
peitoh operating lsvers ool Do suen.

(3} Zregere n record sheet with 20 coliunas 4nd & maxisuw
af 105 linen, whiah shoulé ve nm&n*eﬂ on the right
hang mergin,

&43 Eots down Dy soms symollisetion in the odd-nusbered
tolwsne shether the opsrasiag levers are in or out,
a2¢ 1o the coryesponding evén-aumbervd colums the
ietters whioch ehow wp in the windows., For the
initisl setting the oporating luvers will s1i bs $a.

{8} Throw the seshine inmto sipher und qgcrnw i speoe

' bar or eny clher kay, noting on thw record shest the
posisions of the 10 spersting levers, Thup, sfter
the first operation of the space der, sll the opers-

. $4ng levers will Be pushed out sand shonld ¥ »o re-

corded, &% the sext operativn of the s)eoe bLur »
varfosion #3331 dezin $o show. Afser 108 ocperaiions
of e spass dor wikth the corrssjonding rscording,
the recserd sbosi will show ihe astuasl notohing of
#l2 the wbesly and the proper relstion of the key
wvord Iuttom $o that notobing.

8. 4 regards thg mwhinsa on She oipher wheau, 4% an slevation is
danoted by - m@ 8 .awzuuioa by 4, 1% .15 powi&i.u fo 0% up ten sildedle
strips ahﬁh will oorraspond to the vhuh.t {Goe atiached Fig. &)

8. The ooht.'.o:i.«ar £ gryprogran sngiphared by the mmohine therefore

- veduees itaeil to asnavumL dorely the is\iﬁal uutngt of tha vheele, oF

shelir eguivalent nmm stupl.
8. mumm,ma of the key for & minglo messago when & portion of tae

piain text i knowp.~ &, The sonstrustion of 1he oeghine In such that the

i

1 .
ﬁ%ﬁhmﬂﬂ'&ﬁfn&*&tmnﬁf“ s ulevation ‘pnwm? f9self to the

oo
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‘ 1888 Shres oharagters of wvery cipher. messagy reprosest the sasms plain~text
slenents, u-,. me .'"‘inut“ “J*, "ietser .mr:" {Eoe sar, B of ippendix &)
Phase three charscters aorvespond to the sction of taking the wechise out of
e.i,phirg in ovher words, stopping the poverwnt "u& tﬁe action of the nixer.
in adéition, ¢ wmey safely Do assumsi Shat the skres gharasters imaunzy
.nmuaiég ﬁ&ﬂ Just mentichnd are “Pigure :éh.iﬂ**', "L, "iatter azh,s.ﬁ”, which
oorrespost to She f‘;mr;dn" st the ead of tha mwo #lthougd the pressnoe
of this group ef thres ohursotsrs Lé-mt mﬁrﬂbl@, and {» not absulutely
spsential 1o tolation, isn exintmw will be umumi in what follows fcr: the
wks of slmplicfty. - | |
3. Cech sharscter slsment of $he cipher taxt 1s the resultass of the
' Morutio# of fitﬁm aiimntt; taely, ﬁw mlo&a‘as of the plain sext {in
Buncot ccao]. den mixer wheels arringed in Cive sede. Ieb attention ibs
. | direated for the presest o tite first nnit}' of {he cipler texk, the first unit
of 4he plﬁi‘n uﬁ,'m& mizer shenls )} and 2. The following dimgrem sskes this
olear. II the Tirst elemsut of & letter 'nf tle sipher texs ie denoted by Cl’ |
the fiut slement of the plein-text latisr by z-*l,_ the pertisl kays (introduced
by aiur whesls 1 and 2} oy ﬂl &nd E&’ and the rasultunt ot_zfl ond Kt By lri'
the fellowing graphical represestation of the interaoticn of these elimants

car be dravn ups

Pig. 5
® ° considerssion of the foregolng Teyvesentation will show that if any two

of the finsl three elersnts are knoen, the thizd cun be derived. Jor, if lﬂ '

i «» and 1’1 +, thes cz_ {8 4 sinoe ~ and 4 oombine Yo give 4. n tho other

band, &2 C

1 is kwoma %o Ve § snd i‘l tc Us 4, then & ~ s olkuinad for kﬂ.
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‘ o spprmxau mrs slenrly tbe verious stods involvsd 3a the cnai.awag
proasss; it would bo uin %0 euﬂ:’ 5% out etexz by sum.
g_.' The fﬂlloni'zg gramxm mpmumktm& of enciptensenr {Fig. 4}
by weuns of tha srips Le equimm $o what the weohine deoes axcetrieauy.
Lot $he wesoage be .ﬁ"‘ﬂ'dtc h': wio $O B miphauﬁ titﬁ: the Inftisl seising
“}B12 SBATI Y u.imsa \mw mbim ulw mmiphnzs the spages Detusen vords (rep-
MQ& Ly the zumeral "3"} s Bl yum—tcn sloaments im the 1line dﬁsig«ntcd
¥ in the figure, ars ATWLS 3 AT 8, |

hAUYLiNCDSAT S
+4- $-~}-+~«.
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A L eeddeeat
L i WM EEERES R EX
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By b hEges
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e

4
£ Ly m3ded-F-1-%

F Ky edti-c-di-d
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o & In the foregoing [iguves _
{1) ¥, 92 ¥ ars thﬁ mceslin Pondots nents
| (1) s B Ty & '8 compong
of she mrznpanaing g&aiv-tox& iu%cu i the liae dangnneﬁ Yo
{2} xl. 2., K ﬂé, ose Km afe t!m elecﬁriuny rapreseniad
otfma of the wo&m%ima on tiw wheels, 1, 2, 3, 6., weo 12e
(‘3,! Ku, rpr T #5_, ?’M' 5 ars the chatrieully reprogented

| - and §_, R_ and 4K, & and ~ ung
resultants qu eomblnh:g xi ané KB._Ra an K&’ Kﬂ ;&}ﬁ_ #s' £ ¥ m§ gﬂ, l:g ugd

o L
ta) Cys ¢, g0 Ca c ‘75 are ﬁ!m ramnmta of combining 2 azm
&1..? andﬁt,? mdﬂﬂ émm Q'?ﬁm Kwanam-c .
(5} 'm Bau(‘at conponunte of the esm’hu lettors mioh are asen
in tm lsat ASM of 'bhe figure, 4&31@%66 by tho 1@%6: Co

{6} Thoe uqnmw ot 4*3 and «'n fer 5» o K s &to., &r8 Obe

: : 3?
. +ained fron tho strips by msding the wﬁum of aigny on atrip 1 starting
with 43 on strip 2 semma wtm B on atrip & ﬂmrung with 3, etc,
{n ﬁom&ﬁnr now what tokes plane ﬁn the mﬁxvr. The striking

' 2‘1 P e
of my "W gn the %mnmimex unml the Tive m;mm: . ‘3 &4 5.

vheels 1 and 2 imteract to sms (=)=} 2 Mx
- thesls 3 and 4 intersos to give {(§)($) = (*-ixrz |
i?heuld'ﬁ #nd 6 intersst to a@ifﬂv {-!H? § H?ﬁés
vheels 7 snd 8 intomat to giw (=}{=) = (-!R
“hesls 9 and 10 soterac to sive ($)(=~) = (e}&m | |
(m. e ram.l;mt !wn Lo .aatemct with the elemwats of the
platnetest letter to give 'zhe‘ éxmtg of the oiphsr letter ax folloss;
Py {81 &, (=1 B (410, o |
' i -Fp {4} I*I,.z_(-} 3 {$15,
g ko) Ky (4) 3 (410
e (=i Kpg (=1 2 (=1C,
Py =) B g {31 2 191G,
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19} The fiva eigzm fmpulsws ¢ 4 4 - 4 loavc the nixer sod

‘the letter C a&x,aaru ¢n the recelving sachine ae the first cipher letter.

Cu‘r}ing eu%, au thess atef's in erder, ihe seccnd plu&ﬁ-euﬁ w&ur o

ucmt cipher K. The reader is adﬁm 40 obT?y out il these stops Iin

dotesl in e"dnr to gein & ::lma'r un&éfatmx&im; of what fonaﬁs.
3. Uinoe the lusi #ix charactere of the pledn text kol of the eiphor

text are known (Zicure ,,mfz-d,z«mm *Mﬂ/i’ig&w mzw-mster shifs},

ths umltun* 2‘. used to soipber the last six oharl.curs of %ha Dluin text

sen be darived. cne £eie As & rasu.u five sels of eix cheracters eask

ebrua;;mm 0 six imlass ot gﬂ._}iﬂ, see E‘z‘.'s’ .l‘bopﬂcti'mly. Ths

prodles now is to fing the ssttings of thv wheels which will give shese

st aenoas of sikam M&etus tu exch Er... _ ‘I‘hn'-raamaing is applied ¢o

ohe p&ir of nzm;h st & tim’h

_{; .'.’he awi:oauon of ﬁw theory outlined above is umagliriaa m the
aomticvn of the folimim; mesﬁngal |
{1) “he mawg&z

D S A B 13N |
TLPES CAF4R HIVEE Tosal length of

enciphered toxt
-is sxsetly 175

“YUB PCIGS LVACE C¥nEC | Chauetors,

Z;gﬁs ;,;Q«G";;Q e o & o & 2324;«

e}
¥4

'i?.} The lust si: charaotors are ﬁritten out with thelr Bwaded

'coda ecuivalents snd thelr assuned plafn-text &uivalcnts, ar Tollose:

Cipher tyXbe '3 ¥ g v W U@

| e T
3 03 - A -

04 - e o=
-+ F ¥ 4 4

EEEE

HEE R

- & 3 - - 3

A R ;

+ 3 4 % - %

ihis wap &um Ko, 7, Le% o, of the sest :ﬁemi;ns sobmitted By the o=
portizent of Ctate ja consestion witk the study mede fob them fo determins the
degeee of et:ptoguynis :m.rug sfforaed hg ;m paching. The osmpleie mes-
5L C ﬂu Ye fouhd in J pendix . '

w B -
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mmmﬁu pax-umn of the rogultant ks ehtaim i: emabismc
the foregoning two swts of awnbeh: :

j 2% ¥ ~ 3 - =~ 4
3¢ 3 - & -« =~ %
B& 4 - 4 3 - %
78 - - * + 4 -
€10 & - -~ = % =

(3} m n::pariﬁen‘s is now inﬁxmted %o fing o setiing of
aixer shesls 1 ma 2 which wiil .m:za : 3 reult of kay conposed of the sew
GUENSE 4 =~ ~ - «h sush that, wien a vetrogression of 175-5 or 18% stepa
sn each wheel 'u made, the ho lstiers murking the 1aitm. poeitiona of the
- first and sesond ui;?xs:r whecls wiil give twp letters which riyht fore the
tartiad asgmps of & probuble xf}-wmé zeysord, 1f the yositlon thas found
tur saoh of these tis shetls in xsot gugh 85 %o brisg thwir deatpnstiag
letters mi_g in fraat of he F 345 tnmugh shir:h thay sore vinible as
keyiag hrnars #%t thes Dbeginning of the snciphersent of this message, it is
sutomntioklly exoluded, ?n'xéhtmre, only 26 oifferent fnitisl sottings
necd be consicersd ot the meximcm, The detelied xessoning ob which this
rsauotion ia number of #ﬁ:d‘hlg_ initinl setltinge to avmim of 26 s
bused §s 58 foilove: Simse the tipher whesis of the 2ix9T ATe wey uyp
sscording to & ke;'sbzé. ot the Beginning of tho snoipherment of a BRSIRTE,
it {u obvious that in ﬁhu pethod of uee no sdvinriege is tskan of the max-
imas fnitisl positioning ,pozsih!l‘ﬁua of the cipher shocle. for éxaéple,
~ the ﬁr&phufy or. the first wheel hee 96 teethy this &ocu not swas, hovever,
that thars xra 96 possible inliial settimge of this ﬂnu; to be considered
in this phase of the W-;: of the system. Yor, on seitizg uy the
wheels acoording 46 & keyword which § visible oaly through the sarrow
#lit referrad to nncer mrspk u.’q 26 Atffevent intiial settings
nre ‘b:ought iato play. i‘lms, the asrien of 98 potential satdial ntﬁm
Desome reducsd to dus 26. _

{4} "he foregoing p'rocédm 1s followad Tor easch pair of
vhealin. The ei;er*.mt proseeds more repldly 1f letier comdimtions are
sct up first ‘aﬂﬁ the Fosulting X, as a &inmc of 189 letters is comparsd
“ith the desirad é‘:.r- | |
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. B o 553 Por tids particular «smgle, the folze!‘.inu amubiutiet
for the Qﬁ""!ﬂ&gﬁﬁﬁiﬂg mu 4re founds o _
S  Bes - 7a8e Gud

=B
3 B s uB :Tl
# W 8 | e
I T = E.
- R B BEAN o
T . =1 5
T r 2 H
. W 2 b
¢ ® R ¥
5 - B %
"o | X
g| B =
iI— 8.
g ¥ .
. % % No test neod be made Tor Y-8 baowree H.NT looke like &
ol possibla anding. ML is found o yiold o poseibility mmd this
, g snding ie sewmed & b@ correct, It is saggested that
s wheels 9~10 be tesbed first s» the resulis odtainst thara ey
@ 'gswzelwasts}thamﬁwﬁof hi KEysord.
v
&

s rnm Iez ma mluisﬁy grert nmbar ar lstiers on the aa& showls
is dwr o mu rsgulsrit:;. : xmwzm %131 am ﬁht thua iﬁee?s.t are
slmcet emsinl: cowposed  of an aiternstion of & nu& - tiven sy roa»-»
sible mbimuoai. m&t &9 b ﬁm shesie I asg 2, all tle cosbinstions uadiu
ta & can bs »ritten down st ome without any z‘ix‘i’icalty.
‘{ﬁ} ?m these eunhinmtions ox‘ iuttem a s:mzy of yoasible
sad r;zobahh Zeyeords is madc., (s ® mur of imeres%. the Xeyword
. “I;Mi;.zm L aweamé :m tiie oata, sné groted to be the oorrect m. The
.beglwina ez the ﬂesug@ mda, . ,
Tii«&fa"" 1»&5«,?3. .

_-'-m--' B
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{7} 1z gonérsl, It 13 not neceswsry %0 have the correet

 sotting for s1l Yen wheels Bafors est oan be found. 1S the croper pe-

sitions of tay kwo sRire of wheaels g founl, 1% i;u. jza_aai’bh to 1imis

ench devter of the plsin text o one of eight posssdiliiies cud a part

of ihe text may B cusssed, This method w11l bo fully fllugtraved luter.

6. etesmination of the istisl koy spplfasble to s series of

messuyes. ~ 6. ¥he foregoing asalyeis 1a based uyon the method of use

of the mechiow in waish the ciphor whesls of e nizer are roset %o &

new keyeord i‘or uah mw s be em&phmd ! nother wethod ot' 1Y)

is that in waich the siesls aze vroughs to sz initiel setiing es detarainad
L l:amrd md-mn_sagu m t‘h\m spsiphszed sogaontislly sithowd resebting
the aixoa vhovls. | |

. b. Sivan mh 8 aat of sach massazes, the wosedury of m»in 12

mors sispie foaswich se e eadings of all ¥he nesssgos hocome Available

for siudy. ZThas, supoess there sre four gequsnt wmessegesi instead of

. having Yut a siagis set of sl cmrw'sn*a availabvlc for atm, four nts

of aix shaructars spaged A% intarvale corrasponding to the lengtis of
tha uriem Mnngu ars tow &t hand, The nuader of poseidbls Indtiel
wtiinges for tla alxer vMals is thas greatly rednced, for generally only

one oap ba fouad which wnx 5i9ld the rs,,niai% tour sste ot six charactera

| propsriy spsced in the text.

8. 1IF the group of meatu;at stacias ﬁosa oob bsgin xith the :nxtm
one 6! the serics, tbe f’:ﬁﬂﬂum differs only in that & koeysord can oo |
longer be sought and teed as & basls i’éw tzhinatﬁm'warxbalitiui;' Svem
in suah & ozet, bowsver, ths Mhﬁr of poastbilities L wery small; an
actasl terh or _E‘nué nswspte yioidad bRt ont yoseidle estting for m »ir
bf‘ shsele. By proneeding daskwards from th 3nitixd eetiing for this group
of -misuﬁes, she e:iwl koyword utnng'us founs, hwﬁ though the inisial

ﬁam&ga of the serwonte ias nos furnished.

- il -
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7. gSelution without she knowledge of any pisis texd. - &, 1% is jes~

3ible %0 solve mepaages enoiphered by this smehine without meking eny
sesanptions shout the DIAin text. Ths solukion in shis case resis on a
: frqucy basie. 1§ heppens it ihe veizited fraqusnaics of § and -
anits in ihi‘ Bsudct code are me egtmi, Thus, coneider tiw first u#ﬂ-

of sach pomtat!aﬁ fa ;‘m Quda'; 16 are 3 and 16 irg -Q.‘ I ensh of thews
$'s Akl s o waighted with the !‘rﬁa&mx of th& chersoter it repremsnts,
s velative fracuency of <38 for § snd .64 for -« s obtaimd showing quti
& distrepucoy begwasn tiw tie,. The same kind ef osiculsilon m bs made
for thw other poaitions of she Bas}.eot Inmbulecs, ?sgm‘a shous Sie oom-
;’:hiu tam-tiah; In cu:y case bat the third, the f-_"t pﬂmww.' This
faet forms the beeis of the solutiom.

umn:n i'nqnam of 4 8as - §0 ilements of Bandot Code ' i
Bassd on 130,030 htiwra mm 0 uoa w.,.mz. M.

3 - + - $ - 4 - $ -
2 ! - E -
L92 ¢ ) avz sn e s loBir av2 b oann ava
211 a8} cas D4 ! P Ba ! oss gams] cis ¢33
b4 nas ! 618 nizl was pe | ve x| Hm 4o
fxame 176 § 175 w¥m ! 178 s | Fm 196 | L2 %18
P®™ L9 | J2 B | K3 018 | G218 136 | a2
J8 uwa | x3 u2m | Mas xa gz rz ] o7 176
X% x76 | rv28 w7 | svs ise | gs s ye 2 |
1639 o] ¢2 o7 f y® 0% ! M#  s66 | 38 K3 |
$8 P2 | ¢S S88 | B R85 | K76 LW | T K
luso nmes | Bes T80 | 868 29 | o7 U | Vis RS
"14 T80 | uso x6 1 U s ! mRes wie ! wie eoe
6 v13s | vis vz §f vis <1 ] vis rm | x5 uwm
Y21 3120) ¥wis =z 3 26 210 1 x8 3 YL 51M
z3 BOC 210 sieof! Ya S0 | 230 Suwi ul  Bo
R0 60 430 65 -} 310 80 | 4w s 210 60
41 70 | 50 70 | 43 %0 { ?C 60 €10 ToO
a8 res | &m0 790 s2s BY? | 433 787 1 609
26,35 857 as.s,i s.3i  sleg ee.zi] 86,0 a.o,J .65 o7,
rig. 5
b. Consider the following mtngolz
L6L7C UBLEP KMIOY BQE6X sDKIV A

IVZCE CRGI0 J60CH5T GFPEGS CL2LIE o oo

) | . ' " .
This was Yesecge Xo. 4 of Lo% i. See 200tnode 1 to joge 8. The somplete
oessage will be foumd in /ppendix 3. : ‘

w18 -
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_ U.‘)-' ﬁnim $o sash :ﬁh:mut af the msszeége 3¢s Jandot
squivalent, ntr&-&&iﬂgiﬁ imyulun in {ive coiumns to eor,tupmd to tho
five impulses of the Baudos oois. Hince she restest diffurence in the

rolative fraquencies exlets dn the fourth sad Iifeh positions, ist theve

two posltionn be eonsidersd first. : o 'a sotiing of wheels 9 aad 10 Ve

sasnmed such as will give & frecuent ugmph snding. Apply the resuliant

key thus ab"uméd to the lset elemnts of the Beuded ejuivelents using o

iaws of cosbination ﬂraa.ﬂy «t{;riha. i rosul® '105 series of $ts and

| wtey find their relative frasusncy. If the rpflutiﬂ.!rc«,uemx 9f =*s doos

not spproximate the thoorstissl fraquency, the setting Se- discurded uud
saother dested. It wae i‘om;d by actuel trial that the asount of Yext
reqiired for & definite Yasult s Aot Yerl grue., in eunt Casus wixty

igtters ware found o he mtticmn‘t. ‘1e% thw tost moaraie be followed

6&;”6;‘ e & & 9 @

L6270 uHEGY KUILY

"'-&Gn'ﬁ 494@45&-%«06-‘ q%-_—-i
$onwd mewad fufom wFeoo
$onmaw «ddof F44-F =38-9
‘4..-:‘-%* m:&nuv& **n;n ﬁun‘n‘;

17 the kapword is sssumed to end in [X, there remilts;
0 = Fg Pod=d-Fodvd-d~4 oo cto
g#ize Unm*d‘-&i%‘,.,,.,v* ..v,{ttﬂ.

-

KI‘5 {n.*{u@j—.@:—-b-}ﬂ'i'—ﬂ PR -0‘600

“he interschion of K__ with ¢

5 ‘sl‘xiimﬂ' _ _
Ky $-4d-d-do-F-d-- 000t

2b , |
c” %-“.4“%‘,*"”»4;‘ .*.....* e & ® ptc'

o » OLO,

P, B R Y
#tker sizi& issiers hod teen wsed, it wan found that thers wore Ahirty 4'¢

snG thirty «*#e Thie sesned to be sﬂfsaxﬁnt $nafoation thet (R wasg wrOng.
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£2) Ube following tuble gives the fresvenciss odtained

for the varicus andings tfzaﬁm

- 4+ Total cletive 'resusnoy of Minas
o 8 &0 ' RTINS .+
Br - 87 @5 180 ' «38
Coup . &4 B8 120 4 +53
#€5 2 32 60 o Y
Fit 4 «u B i 0§
¢ B8 32 80 o &7
e 4 45 3 S 404
s 108 4b 6o RS

Hote hm_'nm; an awim .e:f toxt in mm ta,gixﬂ rauumé resalte,
(:‘S;. P 44 ehvicusly &n gwui;iﬁns poesidility. issune it |
to ‘bk corzect end prosevd sindlarly ﬁih alzer-vheol peir 7-8. 7The
amber of Gussibilities 18 furthur ifalted 4n thet uow & good tetrwgraph
esding te desired, fhe Algreph ar 85 tried fireds
. =% Totsl’ ielusive Precuency of Minus
T3 . &8 25 %0 o 72 -
(4] 1.8 i obviously on exosllent pussidbility. lasteand

of cerryine through thie procsse now for tho runsining wheels, tho sork

‘¢&n bo shoriensd se Tollows:

(B Tio Rey o » » TUE ,“ ugpluo.-to the last two slements of

the baudot ﬁ;glniéntt ohteining for the first Piftsen shoveoters
. R LI |
L L LRt L EE X R T

{6} . Coly sighd lcﬁtirt can curréapand in veoh Cate to the
combination cutained, - )
| {7} “rite Yhose sets in UERIT jroper order.
R R R RS R TR R SN

R

-1~
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| ._ AELST A

ACABEDCABCAHAAGC
EDBLOUAGUELTEED
IS RS RS RE FRREDEE,
EXTTCILQTLETEL
UXUFVRUVR9Tvour
SWBYXXBIKBEYYBHN
ERSLOREARBLIBER.
575;:?§z?£qgsg?

£8)  ifter soma semrch It way fomnd that the messhge

begea RDITCREOFITHEE oo Sow the LiTwt muthod ouklined under rarsgraph
3iEWﬂqufh&ﬂ»wwmukwmm;wmwhtmmzomfmwnm&'

8« he grovecars i» simtisr for a saries of BESABgES.

- 15_»-'



