
' 

, - .. 
-· 

· .. -· 

64-

\-·----.. ~-~---. --~- -·-REF-- ~b :·A52-~-46·4-. 
. . '· . . -~ ~ .. 

-
64-

r 
54~.-----------------

() () 0 0 0~0 0 0 
~0000000 
0000(JQO·O 

t 
4.S 

. .S3 
.so ,_ 

~----J--- - - - -~ 

' 4.S I 

.33, : ~z\ v~;38~1 
~---------------------3-~-7~~ ~ ~ : ~ 

, 

.z 

' ..... ,_. :: --:-·~.:_ c, .,3· ' 
r I ··· ···----. 

I 

I· tl? 17. ;IJ 19. . .zcr··-_·J .sa ' 
I 

I 
I -~ .J _e 'u/ !0 IC..7 le .,,./- !'=' f_/_ ~ 

.-R c . =o . !o .z · b--~--~---l-:_ 
~--+-~ S 0 E .P 'A ' 

t ' I 

T E F >< i>IQ ·B 

U f G ~ C 
, 'I?;}L V . ~ ~,P ' H :' ::;, D 

ty--

1 

W : H. r I,.' T \ 1 E 

. . _x . '.·. 1 ~ · u · , ~F 
'----./f-;_. Jiv .J . k ~ .v 'k .'e-. . _52. 

.SJ. I z K ; ·L w .. H -.~/4_· -----t--r,~ 

---...:::::! -..:,a__~"'==~,;..~~-"-!::: .... =-:;=-i"":-==--=-~-':"=~=--=·-:..'1-
1 =:....=-----~ .53 

l . • • . -- • - - ·- l -- .. -
_!..... ____!_.,.. _!..... ~ ~ 

za z~.... 3CL~ 3 ~-~ !J?.. 
•77 ~ 7 ~- -~ l6 .C! 

--+----+--~/-3---4f----+---.... ~ ,ill, 
... .:33 

Z.l" zz- ZJ' 24 
.. ----------. 

6 
s· 

61 

I 
I 

I . 
' 
: 

I 
I 42 ' 

I 

I 40 : 
37~ v 6~ : . 

.39: ~l l 
' 

ss~--r:----; 

f 

48 ~ 
r------J ____ .....:::, ___ ~-+---------+-----1f--------t---~ 

-

N'EVBO.OIR.O I 34 VI//LL /A.,.., F. F~/EO/YT,..:t/A/ 

cZ..,l44~ //. v~ 
,.,......--~=--:------:~:::-::-----:-::::-~~-----.--:-:-:=~~By ~ ~ ~. Q. . Q~ 
JA;pproved for Release by NSA on 12-16-2013 pursuant to E.O. 1352§ 

I 
I 
i ., 
I 
I 

I 
I 
I 
I -

54-i 
V I 

l 
' 

I I I 

-.I .. 
:. 

ArrOR/VE-')(s·: ····---'---------------......:.::...::...._.i 
. ~ -.! 

. J 



. .36 

6~ tttW 67 ··--· . .t-;-::-.7"' .6 7 a .. 
. . ....,--

I f 

"'--= . 
-.;;;::; :s 
......:::;; . 
-...;_. 

~ ~ . 

.3$ I 
Hl I ! 

I 

r ~ A5. ~-7/ 8' 9' . 
""- . 

I ' .. - . 
'- . 

"""---

~~ .....;..... ' 
ol 66 

l 

I 
I""'"'~ 

t .J6 

r--ii1Y:3
3 

.1...36 .l 

..: ~0 

.l l ,,, I I • • 

6~h I~~ 36" 

" - -
REF ID: A52146 .... 

P"/G. 2. 

~ /0 
' 

II IZ /.,3 /4 ~s 
f , 

q JP'. II ~ 1!1Wi!!::11 ~ 11n!ulll I J 4 !Wm~1: J , 'in·~·~·, I .. ·I :I· q ::)• ':~!~: ... 

, -lO 

- . -. .• 

8. ,, 13, 9" /4 I /0'' /5 
~ "t 

.L 1 ~ 

"fi.J lj l' c ~ ~~I 
, .. 

! I I J(~ .... :a 
1 I . 

-.:--~- r-iJ. -

G ,1'!11~·~ qJIIIIIII~ I ~ .,,,111!11: II L! I.·' ... '_;,. 

I'/ I 'IZ. /.3 g~ . 
~~- " r---+-t---------___...1 

~1-i ~~-~~-1rr------------------------~~~ 
3,·~~r---~~--------------------------------------~ 
/O~~buc~-rr-------------------------------------------~ L -

...__ 

/.vv.ei'V'ro.~ 

U//LL/~/'-? F. FR/ED/"?~/V' 

?~/IV~ 
BV ~ ~~ Q. . -R~ 



.. --·'!!'0! .. 11) 

..... 
r ' \.,..) 

This invention relates to ceyptographo Md has for Ue obJect 

the pro\·:sion ~r rtePnt tor autonaUcally Nld r.on inuoualy olJaneine the 

ci-pher equivalents r,!preaenting plain-text c.taractera so aA "to prevent 

anr periodicity in thir relnt1on8b1p. 

Anoth~r o~ject of the invention ia the 1mpro9Bment ot existing 

cmtoerapha emploJiD« a aeries of juxtaposed, rotatnble11 con•ieet1on

cbang1ng mechanisaa which provide an ano~oua dUmber ot ~ltarnat118 patha 

tor the passage ot an electric currant corresponding to a maaeasa character, 

from the tran•i tU:ns contact a ot the ke1boa.rcl to the 1zuUco.t1ng ela1118nta 

ot the recording l!lltchaniaa. 

A further obJect is · o pro'fide means tor the irregular and pel'lll'llt ... 

tift 41splaaeMn1ia ot the menba:ra of a eat of circuit changi~ nechaniame 

so as to aU. :!nate an:f predictable t'actora 1n the mo'f8111enta at the c1rou1t. 

ch&Dgiag machaniaaa with the reiUlt that unauthorised pereone11 even tho~ 

--

tha1 mR3 poaaeaa identical cr,JPtQSr&phe, will be unable to decipher maaaagea· 

ao enciphered. 

'lhe inwntion ta explained tn oormeo1•t.on nl th he aocompa.19iiJB draw• 

i~J£1 1 in which~ 

llg. 1 is ' ditl81"orr.aatic ~iew or a. mechanim embodying the inven• 

Uon11 ar.aploy111fw one tapa-trmua1 tter1 

Figs. 2 and 3 show diRgr~ticRlly the interacting relation ot 

a pluralit1 of tape-transmitters • 

In 'lg. 1, _which ia merel7 dlnsranmatic, there are ahown the tol• 

lowing elements all of which are well-known in the art applicable to mod-

em a17Ptographa t T.be uumaral 1 generall7 designates a standard ~ypawriter 
• 
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nepoJI41J18 to the 21 lettara of tbe alpha'bet1 the .111111aral 2 pnerall7 

c111elpataa a reaor41nc or lndlaaunc 4e"Y1ce wh1ch 1'1&1 iftke tile foZ'I! ot a 

••' ot IIIIIP&tl of a prlntlns •oJJan1-., or a blmk ot Blow lapa to m-
111aate \J 111-.1D&t1Dil of l\l))aJ'liiPOI8Cl lettel'lDS 'he eqlli 'flUent• reRJ. t-

118 ti'OII e•f.phe:me•' or 4eaipherment; a PMrt.U.J d.ea'lpataa a aet ot 

Jast&poaad, J"O'tata'ble Oll'Cult cbaztcerl con•tzoucted. in 1ihe fora of OipbeJ' 

wheele or 41ste, _aoantalile upon a OCIBIDD lhatt all4 arranael to rotate 
. . 

relat!t~ to oae aaother an4 to flxel eDI llara, ln order to provide a 

l&J'I8 •rtee ot Yar1a'ble pa'the tor the paa~ of electr1a our1'8ntl re

preseattn,r .ieaaap aharaotel'a, 1he aaot path iD each instance betns 

cle-tenaine4 lf1 'Ule relat1w rotatoq. poaitiona ot 'be whole aat ot cipher 

wbeela NUl en4 dlaka at tbat tnatRDt. ~ eaDence of rq· invention oo.rs-

atatl 1D \he acld1,1on of a aet ot cipher-wheal .steppln&' I:IBCban!.,,pa-. 

erallJ cteaipated. bJ * 1lU11Hal 4. whtch I!IQ be controlled by one or •n 

tape-'ranal ttar1 ot tbe uii\Utl. tne .aploJ&4 la :Baudot ByB\eas ot pr1nt-

1ac.telesrt.Jbr• Ill Ptg •. l.onl,- ou euah tape-tran.tt'\er ls ahcnm aa . 
at &. In FSc" 2 two 8UOh 11nmllft1 tMra are shown in 1n1ieraot1o~ a.e a1i 6 

aM 8' 1 and in PSC• 9 tlvee trMal'ttera an ehown ill ln'\era.ctlon ae 

at I, 5' a.tt4 a-. 
In Cl7PtOSra))h• ot this pneral aharaa,er the prlnaipal rel• 

laiiDe tor a~'tiOSftPhla 18C1Vi v 11 placed upon teeplnc aeare' the lnl •tal 

ooa41Ucma aa zoecarda the Nla'U'98 tJOI1t1one and the arransement ot 'he 

clvher wheela at the beginning of 'ba cryp,~pb!o ope~t1ona. !beae 

btitlal aondltiona constitute the ''ke7'', an4 the latter uuall7 aonatata 

of two ~r1is. 11ret, ~ .,_o1flo horiaontal pernutntton or tbe cipher 

I 
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wheela upon the ahatt, that b, the order of the wheels f2:-• left to 

r:tcht or right to left between the ata'\lOD&I'J" 41ak8 aut be inclic~'M4e 

Bach cipher wheel ooneiats of two rings of 26 contacts, one rtns oa 

the obverse face. the othElr on the rewrae t'ace1 tho contacts of 11b8 

obwrae face are connectecl, bJ lnaula•d concluotora paaa1ng tbrr.rush 

tibe wheel, to thoee of the rewrae taae ln an entlrel1 ran4ola 111AZU181'. 

!be cipher wheela 'baal" 1denti1f71DB cleatpattona and are 1nwrchanp-

able aa rega.rda tbe order in which the1 'J:Ja1 be tnaane4 into their poa1t10DII 

upon tile ebatt11 Rnd 1 t 1 e ueual 1io Q8ree upon a kay- whiob 11141catee tha11 

orcter. J'or eXBI'!lJ)le, in. " CJ7Ptogrnph conatrn.r.ted for the cipher wheell, 

first position ne~t to the loft atatioDAr, disk, alpher wheel nunber 1, 

in the 111. oor.d posi·Uo:n., and eo on. '.l'he cipher w:1oala r;Jlt.7 be inserted on 

the shaft 1n a risht aide up or up aide down pori tloa. Slnoe tile w1r1nse 

within the raw,peotiw wheels are 41tferent, it ie obYioua thAt each of the 

10z8xil4x2 or 3840 d1tterent permutattona ot the tl.a wheels are ay,allable. 

Bach such pe~tatlon will produce 41tterent cipher reaulta trom e¥arJ othe~ 

. perl'll\ltation baca1~se the oomplete path through the whole aet of wheels 1a. 

eatabl1ahe4 b.J the Juxtaposition of tlva sepArate patha, one ln each wheel, 

'lha aaq_uenca or &rl'aJl88nl&llt ot tba 1nd1 vidual c1phe:· wheel a upon the llhatt 

wUl hereatter 'be oall.ecl ti1e perf!IUtaUw ke)'• The aeoond pan of the ktV 

1a the BP801f1a alignmant ot 1dentif1l.nc marta on the perlpheriee ot the 

cipher wheals attar th81 have been 1noerte4 on 'he ah&tt acco:rding 'to ~ha 

parr.autatiYe ke,-. !he perlpheey ot each wheel 'beara a aeries d 26 14ent1• 

t1ing charRCtera col"reapondlltff to tho 26 atopp:lJIB posi tione of -t;he wl1eel 

as it is d11Pl&Cecl bJ rotation OD the BhAtt. 'l'he 1n1t1&1 rotatOr)' poa11i10DI 

of.the five o1pbor wheels rela~1ve to one another and to the stationar,r 
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elll 41*•• •• 4ellpate4 'bJ the borlsontal Hquaae of the l4en".f71118 

olulnctel'l on 'their psrlpheJ'WI •• a.ltsDd. em. a "blnch .ark" em ,btl 
8114; 4l.U,. wU.l Jlena"f'tel" 'M aa11e4 the I"Ota1lor.J -~· In ·c~phe 

of the Q:De u4er ~14eraUOD the paftmta'\lw ke7 r811alu flD4. aa a 

nie, 'br~t the enot»bement··ot a me81ap o:r a •:rtea of • .._.,, 

the 1a11.1al rotato'7 k87 una111 cbti.Dp1 trOUt t~eeuee to ••SftP• 

low in All crnttopapha 'ba~e4 upon tba u• of rot•!t&ltle alpha 

wheel• of tM tp nfene4 to allo'M, u4 UI'IQ1884 ••·ln41oata4, ••• 

an •Wle4 •lWD tM or,ptotP"&pb tor au11CIII&ttca11J' ohanslna the I'Ot&toi'J 

--
POI1Uona ot • aiphezo wheela 4v1JJS the c~• ot enclphar111S'or clec1»Mr-

1DC a •••aseJ '\beae ll8al'Ut an •lwiV• ot ncb a na'\ve as to •• 'UMtl8 

a ... , ot a defllllw Nil pedetendDecl aharaoter. Par ~le, 1ft U.'bem_ 

t1e8e Ja'e~ ~· 1,18110721 '*he fb:e4 ~haacteJ!' Of the IUCC8881'98 rotatoey 110,._ 

•a• of the·~ wheell 18 aplaf.Ded. ln q,us.• a dautled •••r1 aB4 the 

•- 11 bue •• hflN'41 1bd.lu CI'Jlltopaphl proc1uce4 abroa4. fha PI'OI'Ne

llOD Of the cl]JIIor WhHlll ln theee O&HI 111 oir:JUU ·"to t:bat of lndlcat.l!W 

relat1onlhlpa beWefJJl tha plal..-text c:oaracteJI'a liD4 thft otphor abaraatere tor 

&JW alfttl laltlal rotato17 t-.v. 'hull, Bh~d the or,.,iionrapb and cipher maa

aar.ee tall into 'the hand• ot unau'thor1H4 :Parties, the 1a1;ter oan place ,h ... 

HlYea ln a }'081t1on to 4aclpher 'the •••A«B• larpJ.7 aa a reault ot -r.he pre-

JN41e11&tale tactor and. the pro'lleton ot a P.UIOhaDiBII tor 4lBP1Ac1rJC 1;he cipher 
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wheela in a.n an·Ul"elJ tn:egatar, aperiodlc llla.IW!r. '!b1a te acoomp11abe4 "bJ 

••• ot the wheel-stepping mecb&nl-.. ehown aa at .c., and O}J8ra'e4 ln the 

:present oa\od:I.J:leu'll bJ 1nd1'Y1dual Jlalllft~a whlob an con,rollaci 'bl ~ a1J11'18 

1D Pip. 2 and s. In '\l't1s deaor1p·t1011 '1 ehow a c:rn'\ofr.raph ·~th a aat ot 

f1Ye r01iata'ble clpar wheel• a124 a •rualt'-r ualnc a Jlval \11Lit ooda llaae4 

11po11 the penm.iatlcml ot two el8PJente tJuooush tlw poaf. ttona, lnlt it la ob

"110\tl ti'us:t the in"Yan:ion la ~ppl1cable. to a CI'J'Ptopapb ullJJB a t ... r or a 

sreater 2:1m1ber a~ clpber wheela and a plval-un11i code ot a 41ttereat tJpe 

illS telesrii'Phl', b>.J.t on13' ou of the unal two bu 'ba.l-1 a.re counecWd. .w 

cnarrent eou.rae 111 thta case. the tr&Baat Uer la operattt4 b7 a tape 'bearlnc 

a eerie• ot pertonr\lone permu.'\etl in acooriance with "tb8 !a"DAot oode. !ba 

pertnratton• 1n t:w tape control tbe ac'tion of the fi w contact Mn\lerl 1-10, 

which, ln '\um, thr~ tba c1rcu1 t including posrer sovae 35, aa4 a01Ulucto:r1 

,. Sl to 32, tmrlualw oo:atrol the aatton ot the the ~~&~JUte, 11, 12, 11, 1fr, 

161 aa a set of elements operable 1A a pemutAfJ1ft -.nner, ae will be lllaowa 

!i'he -.-t• 11 to 11, with thalr aaeoctated ste})l'l~ •cbaalsme, 

wbich ...._,. be ot the rntohet and p•l tne, oontrol, pal'I!IQ.tativel.)r. the ~~-

plaoeaen"t, ln atep-w1ee 1!19.M.Or1 ot 'lil\e 1nil1'ftd:ual. cipher wwl• 16 to so, 
. . 

aDd tbua aGB·U.n.uouBlJ "'U7t 1n rm l~eplar, aperS.o41o 1118DD81'1 ~ ft'tatol"J 

-poa1Uone or '\he fl'ft etphar wheels ln enclphel'Mil' or deciPbei."MJlt. It 11 

aeiUIIed 11atw:'all~ tha-t coneepon4ents BliJi 'be equlppe4 w11h e~lar cryptos...

ph• 8lld e111l11M" clpher wheels, wtnd 1d.enli1oalq, and that the co~ipOa-

dents are pro'Yided with identical ke7 tApes to~ oontrolltns the .O'Y&Menta 

6 
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of the atpM.r wheel•· 'l'lae uact 1111"\lal Jftll\11ia1i1Ye an4 1"0W.to17 DJ 

ad the lDltial »>int of ao·UoD of t~ ke7 tape ad .alao 'be ~ ...

laaweaa ooneqomln:h1 •cl OBD be »redetara11184 '9 apeeaent. 

!.be workiJIC ~at M.7 be such that on the bact stroke 

at &JJ7 keJ ot the te7loard, a ooataot M, controlled bJ a Uftlwraal bar 

oa tile ke7"bclucl ia ololl4, UU1 the olrauit tr• power aovce 915; tor 

eperat1118 "'he tape aw:p-torward u8net 1&, la aloMCl. !he uxt character 

en the tape ta 'tlraucht ln~o pl.,-, the aiphei'-Wbael maaDete, 11 to 1&, are 

eparata& _ud the cipher wheals are aet w a new poaltton tor t~ 8!1Clpher

••' Cor deoiplt.ai'MJlt ) of 'Uia next oharaoter ot the •••1!168• 

'IJut enalp!lerl.-d.eolpherlJ!C atreulta wUl now • aet tonh lD 

4etall. Let ua •• ._ that the 017P1iPSZ"'Jll 11 11o enc1pber a ••••-· I. . 
IWiteh cant~l aacbaD1ma'61, oarr,rlag a aeriea ot 62 moYeable oontaot 

oa the 8RM 'baee, le •t to "eDC1pher1Dg• • !h~e bringe ocmtaot ..... r 

· 17 lip1Dat · oontaat 60, contact __ , 17' aga!Jllt contact 42, aontaot 

-bar .31 8p1nst contAct oM, and. oon11aot mem\er S8' again at contact 48. 

8appoae kQ' ".A" em the ke3board. 11 tlapre1aed. A current froa powel' acnrroe 

46 tlowe alcms aozuluctora 4711 4811 "hroueh aloaed contact 4911 conduator 411 
1 

oontaot .. 'bar" I?' 1 oontact 42, to &11 which 1R one ot 'the contact& on 

the oontaots on \he left-end fixed disk; the curren'\ thell cont1xmae alollS 

a IHCU8 pa'\h thl'ougb the cipher wheele, emerging at 52, which 1a one ot 

the aontacte Oil 'the rSBht-41114 fiXa4 41*•· theace alouc coJUtw:tor B3, carr 

oond.utor 64 11 llaot to the other pole of power aource 46. Lam.P or 1D-

41•tor ""P 11 eDarC1H4 ani the alphel' equlw.lent of "A" la "!", tor 

the parUoulu aettlag ot the alpher wheels lhown lD the f1pre •. for 

7 
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a dltferen~ ~ettial ot the cipher wbeele. depresatan of "A" would Jiel4 

aame other letter. It thO otpher wheels f\1'8 d1aplaaac1 each tilla keJ "A" 

1B nepre1aen, 'he m~cass1~e cipher equ118leata will be caaaallJ dif

ferent, and will ~ry 1n a aamplatelr aperiodic manner so lo~ aa tbe 

4laplac•e•• ot the e1pher wheela are a.-pertodtc, AP would be the aaM 

in 19 invention wi tb a key tapa oona1a-:1.rw ot a. rancloa aequenae ot lllm4ot 

perforations. '!be ar:ra.JW811Utnt at the ket'boar4 la 8"\ICb that oa 'tbe rali\a• 

of &Ill keJ a al 'f8raal 'bar oloaea the oirnl t tor operaUag the taJ8 

atepp1D8 meohazll• ae aapla1ue4 a'bow, tllu oaultll' the panf.aul&l' 

laudot character thea a'l the keJ-tapt tJ"&n•1ttel' to aotute tbll tlw 

~~~~pete 11 ~o 115, and thU8 eet 'DtP a JI8W rotator.r U'l'&JIB8•at of tlla 

oiphlr wbaala 16 to ~· 

Let ua now rewrae the operaUcm ancl decf.phar. In thla oa•e 

the control cleTiae 61 tor 11r1nr.1~ ~he ar:Jpto; ·raph 1:o the 4ec1pher1JW 

ooncUUon 1& H"t 80 ae to brlD&' con"b.ot member 3? asa1nat oon't;aot 66, 

contact member 37' -.ra1nat contac1 66, oontac1men1'ber sa asa1nat contact 

· 57, an4 contac\ tl8=11ber 38' spinet contac' 68. 'rhe alpbar wheela 16--20 

are asaur.l6d to be at exaetl7 the aa. rotator1 posltloa the7 were 1D 

•hell "A" was ena1phered and. produced olphaao "T". Now 4epre•• keJ •'J" 

on the ke7'board. · A ourrent trom power ~~nUJ'Oe 46 tlowa alonB concluc\ora • ., 1 

89, closed contact ao at "l", conductor .61, ccmtact Mmber S8', ocmiaot 881 

aoductor 62, contao' 4&, cOJJCt•tor &1, oontao' 62, theDDe tbrou8b tbe 

ospher •heels, eaerc1nc at contact 151, tbenoe along OOII4'UOtol' 60, oon"Uct 

42, conductor 61, oontaot se, oontaot meMber 3?, conduotor H, tbeDDe 

thra,rsh thrOU(Jh laMP or 1n41oa,or nA"1 oonductore M, M bacsk to the otllett 

vola ot ~ower source 46. ~. leap or indicator ~A• 18 aatuate4 aDd alJber 

"Y" reproduces pla1A text "A" • 

8 
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The rec1,rooal relationship between all the plRin text and cipher 

leUera ia accOIIIJliahed in the 8aM8 WQI on!)' tour ot the 62 contact 

aemberl eh~ &t 371 3?9 ' 38 and 88 t are indicated iD tbe drawing1 but theJ 

are ~1 IIIOUDted u:poa one base and are mowd into their enc1pher111B or 48-

clpbertnc position b7 the atagle control && which mo~a thaD aa a aet to 

th' right or to the lett tor ancipharbag or 4ec:lphariDS, reapaot:lwl7• 

All 2ti 1IPP8I" r1sht-han4 aontaata OJl thia moYaable plate, at111lar to thoae 

at 40 and 44, are wired to the 26 contacts on tlie right-end fiXed tUak1 

all 26 lower r1t;h1i-hanct" oontacte of' the mcneable place, aimlla.r to thoae 

at 42 and ~5. are wired to the 26 oontaote ~n tbe lett-end tixad disk. 

!bia arranganent for effecting recl»rocit,r in ~nc1ph6r1ng and deciphering 

1a, however, not a pa.rt ot rq invention. ·!his nethod ~d others tor a.c-

complillhing the same purpose are lal.cnm 1ll OJ7Ptographe ot th18 type. 

The atteot ot "'Arioua key111#J arr~nta with the Cr1)1Wgra!lh 

ot 1Q 1nnnUon will now be ahmm and will be taken 11P ind1 Tid'Uall7. 

Plrat, let ua aaaame thai the Je~ta~1~ key of cipher wheals 

and \he key tape remain: the eame tor a aeries of meaeagea. '!'he ke1 tape 

ma, be s'ar~ed at the ~• initial point tor all naasagae or a~ different 

in1\1al ~otnta tor 41tferenl messagea. AasamlDg the former oace, divarait,r 

of cipher rasul1ant~ for identical platft-text aeasa ea mar be brOQSht about 

b7 different initial rotator.J poaitt~na ot the t1~ c1pbar wheele. Jor ez

aaple, a IIBID&ge beglmlns "Proceed at once" , enc_1phereclwi til the 1nlt1a1 

rotatory ~e7 "White", will yield a different cipher text tram tbat en• 

o:lpherad with the in1~1al rotatory kay ''Write., • Tbv.a1 aince tbere are 

a~ilable, wi~h a ~of ti~e clpbe ·wheela1 206 altferent 1n1tial_ro-

tatory keya, the potent1all't1ea ot the cr,ptopph ln thla reapeot an 

aPlJ&rent. 
\ 
'· 

~=============================~===--=-______:_·· .. 
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i:ov R88UJ:!le 'thR.'O the key tape le in the tom of a aontbmous rins and 

can be stArted at dlftarent initial poir1ts. A 1'1BFJ.,..-"8 enciphered with the 

aama in1t11\l rota'Cory key can be enciphered in aa amv dltterant forma aa 

there are ch&TAotora on the key "tRJIIII 1f 1t ie 10,000 unUa in lencth, 

10,000 Yera1ona of ~he eame mesaap can be prodUDed 'b7 nartlnc each,..,_ 

-.sa a' a different initial point on tbe tape. 

It goaa without ~lng tbat 117 UB1JW man7 41tfennt tapes, aDd a:ball&

lDI' "ibe pei'IIIUtaU"" ke~ of the cipher wheel a on the Bhatt, 'tbe cryptograph 

will afford M &llloat 11m1 tleee d1wra1 'Q' ot oZ7J)1iOBJ"P.ph1o relftll ta. 

All. trte foregoln,~ •rtn.tions aro entirel:or aperiodic in ahnmcter, ao 

that no cyclic pbenomana such as are u884 ln the aaalyeia of the uBDa1 'tlPB• 

at automatic Cl"JPtograpba are &'9a1lable for solving 1£ aaapa prodw:e4 'bJ 

magnets 11 to 1~, Vlhich are identicAl with si:"!li1Arl1 deairnatod 1f186118tl of 

Pig. 1. In this a.rrancement two different otpher-ke,- tu.poa in the form of 

cont1nu.oua rinca so.,ern 'the opern:tion ot the tape trana111'\ors. 'l'he tape 

paeeblB "hrour.,h tranBIR1'tter f.5 br111BB ~ ae1i ot oon-;ao1i IDfllllbera 61 ?, 8, 91 

and 10 ~lnst bua bar 66 or bua bar 67 1n a J»~ma"",ati 'fe manner a aimilarl71 

the tApa pa.aaing ~roYgb transmitter 5' br1DSS the set ot contact membara 

&•, 7' 1 8' 1 9' 1 and 10' &?R.inlllt bue bar 66' or bus bar 67' in a permv.tatlw 

manr.er. ~~R circui te are 8110h tbat onl.;· when homolo.roue oon4.act mambere are 

1n contRct with oppoei te bu~ bars will current flau from power source 33 

throusb the J!ll.l8l'lOt controlled b1 this pair ot homolosoue contact •mbera. 

!be tape ateppi:ng angneta 36 and 3:J• Are controlled 'b7 a oor1tact o:peratecl 

bJ tbe unl~ereal bar of the ke7board. 
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!he o,Jeot ot such an arrnncement w1t'1 uo 1nteraot1DB tape 

tran•1t1iera ie to provide a very lobfr renl.tRDt, or aeaoncla17 cipher 

te)' )J the 1nwl"aat1oa of two relatiYelJ lhort, primaZ'J ·ket•• for 

BDII'le, INJPO• a clrcular tapa aontaln1ns 1000 oharaotera le paaeecl 

"thr~h tape t~namlttar &, and &bOther circulAr tape oonta1niqg f99 

obaraotera la paaaecl thro'ugh tape· tranamtttezo ~·. If 11he 1aiD titpea an 

atarte4. at e1 ven tal Ual pointe aDCl are mon4 to:rwal'd. IJJ¥1hroDOU1J 'bJ 

81~18 &tepa. tbea theee 18mB iD!tlal points Will DOt aBaln pre~&nt tbaa• 

aelwa sildltuaoulJ to the contact pluuntll a total ot 1991000 atepa 

baw baeia llt'U1e. 'lima, two ke)' taJ,lea of 1000 and 999 aban.o~era produce 

Coma ODe atep tu.r~er, three or more tApa tranlll'J11ttera ~ 'be 

omae4 to interact to produoe aUll 1o_ngar re8\111um' ke1•• Por axa:tple, 

three 11ape1 1001, 1000, Nld 999 ch&raotere ln ieDB'b wlll produce 'b7 inter

" aoticm • l"eaul.tant ke1 of 999, 999,~00 characte~a. Fig. I ~owe how tbr8e 

clpllat"-ke)' ta»e traD•tttera would be 1nteraODI'.¥JOte4 to bi'1J18 thla about. 
' 13' 

~emlttera 8 an4 6' lnteraot ~o control rel~ 11' 1 12' 1 /141
1 and 15'. 

,_ ara.turea 6" 1 '1", 8", 9" 1 and 10" 1 ot tha ·1a1lte-r reliQ"I ao11 1D the IJUI8 

~~UDer ae d.o '\he contac-t 118mbers & to 10 8lld &• to 10' of the tape trau

ml ttera 15 aDd &•, reapectl'NlJ• !he in"teraati~ of' the a~wre• 6" to 

10" With the con,act mr.tbera 6"' to 10"' .of 'tihe .third tranami tter 6", 

con,ro1e tile opera-tion ot mftbrrteta 11 to 151 wb1c• Bttl"'f8 the :f'Unct1o.n 1n

dicate4 ~ idantlcall~ uumberad masneta-of' Fica. i and 2. !he tape-BttpptQI 

macnet• 36, 16' and 86" are· all 111 ttae .... Qlr.cu1t controlled lJ7 the unl

Yer~al bar of the kaJboard, eo that- all three \'•• are aawcl QDChronoul.7• 

11 

., . 

.. ': . 
~II I 
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n1 an extene ton of thS.e mazmer ot interconnect 1ng tape VanE ttera 

and rela,-s. it la poaaible to have a eet of tour, :fhe, or aore 'tape trana-

mi ttere all interacting to c~irol collect1 vel.J "'lbe aagaata ot the ctpher

wheel 8WPP1ne 118Chaa111!1Be 

It is one of 'he notable features of rq 1Awnt1on that while emploJ• 

1.Dg all the pe1'1!111ta 111ona of the Jal.Ulot oocte, S2 in mnber, aa Jce7i»c Oharac-

tezoa, tbe tlnr.l c.r,ptoerM 1~ COl!I!Jor.ed or only the uwal 26 letters ot the 

ordin~ry al~hAbet. ~e e1x extra pe~t~t1ona (~hoee o\her than the onee 

represant1ll8 the 2\l le11tfll'8 of the alphabet ) , •h1oh, in eyatme 'll81:ng the 

Jaudot aoda as a baeiB tor a cipher keJ, .oauae Jll\lCh 4ifficul11;r, aith&J' 1n 

their el1m1nat1on b7 autoJDRt1c mean&~a or tt the latter 11 not poea1ble, la 

their repreStmtaUon in written characters ha"ftng atandn.rd equlvalenta 1D 

the KorBe aode, ba~ ~oan automat1call1 al~1nated tron the ar,rptograrne, 

11nce all the BMJ4ot pe:rrlltlt& tiona have been exclude4 frara 41reot lnteJ'BOt1oa 

12 
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1. T.n r. cr,ptot·rn.:"ll'~, r keyboard conprisinr; character el8!"lents in 

operatl•a elea~rioal coDD&Ctlon with oorreepond1ng a~l~ ele~nta1 

•eans CQ'\'Prlume a set ot Juxtapoaod, rotat111.ble aOI'IImltatora for Ya!71DC 

the connect1onP betwee3 the keyboard eleaent~ and ssid signaling elamentaa 

a c1pher-k87 "transaltter; and me ns coordinated with the trsnam11iter to effect 

pe1'Jlnltat1 n • stepwiaa cUsplaceaents of the CODIIl\ltatOl"s, 

2. In R cr)'PtogrApb, a ke;yboard COf:l})rie1ng character ei.a.n·b in opel"a-

U.,. alaatrical COlUleotion· with correaponcllng signaling elements; means com-

between the ketboard elements· and aaid s18nallng elements; a cipher-ke7 trans-

altter •cham.•; &Del meana coordiaa:UJ18' aa1d mechania _with the ca.mtatora 

to ettaot permDtati¥&, atepwise d1~l~ec8Dts of the cammRtat~~· 

s. In A cr;..,P1CJGrP.ph, r. ~:oybont·•l CO!'JllriE.l!i4--:' c::u.r.Mtor el&i'Umts in opera-

tiYe electr cA.l connactiol'l w1 th coJ"ret'?onc!inc Pignal1r.c t:~lorasnta; r.IBAnB com-

prlaing a sat of Juxtaposed, rot&table commutators for varytQg the connections 
. . 
between the ke7board eleconta and aaid aigual1ng elen,mtsa a olpher-kcy trana-

111 tter mechanim; Md a aeries of comrmta:\or atepp1Df, mechtt.niama, the ciphor

keJ tr~~~itter BechenimD being operAti~elJ aaa~1ated with the cnmrnntator 

• ~~~ mechRniama to effect perantat1Ye, stepwise dl~la.cenenta ot the oo~ 

mu.tatora. 

f.. In " cryptoLJTaph, n. ke)bor.nt co:1J)ris1ng c :s.racter elenen.ta in oper-

ati'Y8 electr1cnl conr.ect1on with corre~onding e1{~11ng elenento; mesne comprie-

ing n set of Juxtaposed, rotatable cOIDr.lUtators for TaryirJB the comecttona be• 

tween the kqboard elemen1os and said signaling elements; a pluralit7 of cipher-

ke7 tran1111tters; and meana coordinat1:ng said 1irEmas1tters to effect pel'lllU1iaU ve, 

stepwise displacements of the c~ta~ors. 
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operative electrical connection with corresponding 3ignaling eler~nts; means 

comprisir~ a Bet of juxtapo$ed, rotatable commnt~tors for varying the con• 

nections between the kdyboard eler:'l,~nts fmd ~>,1 :i..d sir:nal:hw elements; a. plur-

tor stepping mechanizms bei~ controlled by tha said cip~r-key tr~nsmitt@rs 

aesociated R.S @1. g::-oup and coord.inatod. collectively to effect permutative, 

s-cepwise displacements of the commutators. 

operative electrical connection with corresponding tngrut.lit'lff elements; means . 
ooLQPris .tng a set of ju."ttaposed, r.ot~ttli!.ble colW!l.Ut::\.tort for varying the con-

the cipher-key t.r&nsroi ttur mecllP.ni~:m being controlled by n keying el~mnnt 

7. In a cryptograph, n key'bonrcl comprisir-tr character eleznents in 

o-perati 'fe electr i.cal connection with <:orresponc'J.ing signnling elements; means 

comprisu~ B set of Juxt~posad, rotnt~ble c~tt~tors for verying the eo~ 

nectione between the ke~bol'!rd elemtmts and aa.i<l signaling elements; tt. plur-

ality of cipher-key tr~s~itters; and means coordinating the transmitters to 

effect perRI\ltt~tive, :stepwis0 displacennents of the corrn:mtta.to:re, the transmit-

ters beint~ controlled by separ~.te keying elemti!nte which arP. external to a.rui 

independent of th<i cryptc>graphe 
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a. Ill a omtograph, a k&Jboarct CQJI])r:l.a:lng oharaater 8l81l8Dt• in 

operat118 electri~al counact1an with corres.pond~ aisnallnn olBDBntaa 

•ana COIRPrlelng a set ot J\IXt&])osecl, .,o1iata'bl'1 a~-~ore for 'Y&I71Da 

the ooDI'J8o,1oza• batweea tJie bJboard el.-JSte aDd aaid. alpallag elamant&J 

a clphe~ke7 tran•1tter llf.chanla; and •ailS coordinating 1&14 llecJiaai• 

with the nommntatore to affect pe~utattYe, etepwiaa 41splacementa ot tba 

cQaBRtatore, \be clpber-ke7 tranan~tter machAD1 .. betng controlled ~-• 
. the 

· keJiD« el,eaen' which ia ax'eraal to anc1 independent d/crwtograph, aR4 

whlch tQaludaa a perforated tape bear1ng_pertorn~iona pe~ted in accordaaae 
!· .• 

.. with a plurt!.l-an1\ code '\a represent cwaotora ln that code. 

9. In R. crypt~~tph, "keyboard cor.sP~id.ng character el811ellta 1n 

operati'V(! elect:rical connec·uon with oo:rrcl8J'cm41Dg a!gD&l1Dfl elemente; 

Maru• Of:!n!J'I'ia in« a set ot Jurt;aposed, r~tatn.ble oODJUtAtors for Y8r.Y:bt« 

the connea'Uons between the ke7~ard ·elero~en'tP. aJid e1.ld stguali:ng -elP.nente; 

a tlural1t1 of o1pher-keJ trRilmdt.terea and IIBRDe coordina'UIIP.' the ~I'Aillllit

ter• to effeot pe1'1!Rl~a:U 'fe, stapw1ee 4iap1ac81:18ntB of the cOII'JQ.tatora., the 

said tran.-tttera bel~ controllod ~ separate keying elementB whioh are 

eztarnal to ancl independent of t.."lo orwtograph, Rnri whtch tnolllde pert0l'at84 

ta-p .. bearing perto:rat1ons peri!IUted in &coordance with a plurn.l-unit cocte to 

re-preaeat cban.cters in that code. 

oparaU.,. eleotr 1ca1 ccmneatlon wi 'WI cor:raepond1ng air,na11JW elel!lente 1 IIIMI'l8 

comprla1.ft8 a Mt ot rjatapoaad, I'Q'I;ata'ble COI!IIft&tatoru tor "faa71DS the aon

DB0~1ona between tbe ke~oard elanonts and said signaling elenontsa a plur

alUJ of clpher-ke7 trenmit~ors; an4 l'l8ans coord.1nati11B the 'tra.n81'l1ttal'8 

to effect pe~tati'Ye, stepwise 41aplane~cnta or the o~tatora, the ea14 
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tra.nsml ttera bairof.' controlled by 1ndi vidual ke)'iJJg eleDMtnts which are · 

external to and iDdepend.ent of the CrJPtogrnph, an4 which include per

forated tapes boar1ne perforat1o1\8 pel'l!rolted in accordance with a plural• 

~it code to rep:resent characters in that code, the IIDD1bera of such char-

actors in t:.o respective tn.pes:: bdng prime to one another. 

11. In a cr,ptograpb of the cbaracte:r 4eaaribed, the combination of a 

sat of Juxtaposed, rota1able aommatatorsa a aet ot c~tstor etepptQg mao~ 

&lliam.sa 'J.tla a plural-unit-co4e cipher-key tranS!!li ttar. 

12. In a Or1,Ptqr,raph of the character described, the aaabination of 

a aet of' juxtaposed, rotatable ao!mllltatorsa a set of' cczn1tator stepping 

meohaDiams; and a plural-unit-code cipbar-ke7 trnns~tter ~or oontroll1QS 

the c0111'1111tator steppiDg l!ll!chanima to affect permu.tative, ate}1W'.se diaplace-

menta of' the CCJEiliiUtators. 

13. fn a cr,ptograph of the Char&cter described, the oambination 

of a set of Juxtaposed, rotatAble oomnnt~torsJ & set of co~tntor stepp1ug 

mecbani me; and a plural! t~r of" pln .. ""f.~-un1 t-code cipher-key 'tran11111 tters. 

14e Ill a Cr"WtOfPrP.Jlh Df the CMri!'Cter described, ~hA COI~biJ:ation 

of a sot of Juxtaposed, ro'tat-table cor.s.m~torca a set of cm:mu.tator stappiag 

mecban1ama; and a plurali t)· of pl,U'al•uni t-coda cipher-key transni ttera 

electrically associated for collectively co~ttroll1~~1 th•i ct~mm.ta~or step. 
·-.. 

ping l:techM1ma to. affect p~rrm.tP.ti w, stepwise d1L:plr.cenente of the com-

mute. tors. 

15. ln a or.rptograph ot the o~~raoter descrtb&d, the c~binntton of. 

ke7board el0r•nts and BiCMtling el8!1P.n1a,J e. set of j1uc·;a:poaed, rotatable 

aOIIIIDilJtators for vl\r:·ing the connections between t1le two Dete ot el8J!Hmta; 

a aeries of com mtator !!t&ppiJIP. r.ult~hanisma for dbplacinc the :reapeat1111 

COmmRtators in a etapw&ee rnRDnSr; and a plural-unit-code Cipher•keJ t~amitte• 

tor controlling the commutator ateppinr Mechanisms to effect the stepwise 

41splacements at the commutator• in a perma:tative manner. 
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16. In a crJI)tosra.ph ot the oha:raote:r d8sC1"1ba411 the combination 

ot kQ'board. elements and slpal1nc elementaa a aat of Jutapo-.ed.,. :rotat-

&\18 cODmtatora for Taryine-; the cozmectiona 'betw~n the two eet of ele

•nt•a a aet or coaatator ateppl»g meohanlea tor displactng the napectlw 

ooaatatora in a atepo-w1ae II&DD81"1 and a plura.li t7 ot plural•unl kocle alpha~. 

DJ '\ra.na1ttel"a tor aolleoUwlJ ccmtrolltng the commutator •""PPlnl •ch- . 

tive manner • 

. 1'1. .&. •clum1• ot the character claaoribad., co~r1a1DB ~ BUt of 

elements oonat1tu\1ng a keJbosrd., and a s&t ot eleDonts constituting a a~ 

a&lf.DB bank; a aet of juxtaposed, rotatable BWi tohlJJC cle'9icea for YarJ1D8 th* 
. . 

com:ccttona between the two aeta of elamentea &Dd •ana tor effec'Uns step-

wise diaplaceuanta of the 8Wltoh1RB de~1cea 1n an aperiodic m&Dner. 

18. A aechanism or the character deaar1bed, comprising a set ot 

element& const1 ~utinc · a k .. Jboarcl, c.n~ a aa't ot eleraenta const1 tu111ng a &18-

Daling bankJ a set of Juxtaposed, rotatable •itching deTicea tor mrylnc 

the connect tone beween the wo aeta of element& j and .ana tor effecting ••st 
.. 

w1ee d1eplaaalitBnta of the •itching 4ev1oaa in an aperiodic manner, aa14 118aa& ._ ...... 
. \ 

'being controlled 'b1 an element which la atal'D&l to and 1n4epen4et of the 

mechantBB itself. 

19. A ;,ec!umiBM ot the charaoter deacribed, COMPrieirJt; a act ot 

alemanta consti tutil'JB a ka7boa:rcl a;;..:t a aet of elements conati tuunc a a iS- , , 

\ 

DAUng b&Dt1 a set of Juztapoaed, rotatable nitchiJIS cleTicee tor fti'JiDS . \. ·. · . 

the Oormec'Uona between the two aeta of elamenta i and aeans tor etf'ootlns 

atepw!R cUsplacemanta ot the nitahlng daTloea in an aperiodic m!\nner, the 

~a'Npwhe displaaenan'!.e ot the eet of sw1tch1ns daT1cea being penmtA.t1w 1D 

aharac tar-. 

. ' 
\ : 
\. 

I 
• I 
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20" A mealumisrn of t:~e: ch!ioracter described~ oompri!>ing a set of 

elenente consti"t:.~tir.g I\ keybofl.rd fl.lnj a aet of ele!'ltmh constituting a. sigo.. 

1n~; the conr.ections batwuen the two seta of eleroante; means for effecting 

stepwise di9plac::ments or the aWJ. tchi.i¥ deVl{:uS in an aperiodic mnnner
11 

tha 

stepwise d.i::Jplacemants of the set of switohing devices being nermutative in 

c:!m1·ncter 9 the permutations o: sr.id displacw~ents being determined by an 

exterua.l key. 

21. A mechanism of the chara.cter deRcribed, conpr.ising a set of 

ns.lin?Y o~nlq a set of JnxtnpoRed, rotE~.t~ible switching dav lees for varying 

the connactiona between the two sets of ~lE!'lents; R\61fms for affecting atep.o 

wise displfl.nenents of the std. tch1nc: devices in an aper:\Mi(~ mf\nner, tbe dis-

and :·1e•HI!:' ,·,or.mr~ f'in:· ~n external key for dett<>rmining the pflrmtttations of 
j~ot t ... t;;.. \' ·l 0.4;·-._,{. ~..:..._~. 

aaid di srlt'tceMents,. said l:e; comnri. f' 'Jlf;' E!f, non-repen. t5.!1f' (sequence) of ctpher ... 

ele!'ll:·nts consti trrting a keybon:rd and e. s ·t of elements constituting a aig-

nalitlg b~nk:; a. set of ,j-..rr.-ta.posed, rotntA.l>le S'~i tchin[" devices for varying 

the connections between the two sets of elet'ttZnto; mea.na for effecting step-

wise displn.cements of t!lP: switchi~ dev~ces in ~m ~q:leriodic ma..'1.ner, the die-

means CO"l1)risinp. rut externttl key for deten1iniug the perrruta.tiona of snid dis• 
:;:...t,..;;;:;,::;~~ .. .ey,t~ (:00~'.J· ' ·'' 

5 placements, said key co:'lprising n"non-rapeating(sequence\of' cipherinr characters 

s.rrs.nged in rr.ndor1, ••nintell1gibl•3 order, and the said ciphering characters be-

ing employed suecessi valy to 'mcipher e·,,ccessi ve olmrR.c;ters of the massage. 
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23. A mechanlsm of the character described, comprimil".tr a set of 

elements constituting a keyboard and a set of elements constituting a 

etgnaling bank; a set of juxtaposed, rotatable switching devices for 

Y&rying the cennections between the two sate of elements; means for ef~ 

teoting stepwise displnoements or the switching deVices in an aperiodic 

manner, the dis.placement~ of the eet or switching devices be~ pe~~ 

tive in character; and means comprising a plurality of independent but 
l't:$:r .• , 

~ interacting external(~s) for determining the permutations of said dis• 

placements • 

• 24. A mechmniem of the chBractar described, coro.prieing a set of 

elemente oonet1tuting a key'boE&rd and a. Sf1 t of elemnnts constituting a 

eignaling bank; a set or juxtaposed, rotatable switching devices tor 

1'aryins the conneotiene between t·he two sets of ~lernents; oeane for ef-

fecting stepwise digplace~nts of the switching devices in an aperiodic 

manner, the displacements of the set of switching devices being pormuts.tive 

in Qharacter; and means comprisi~$ a plurality of independent but inter-

acting external keys tor determining the pe~tations of snid displacements, 

each of Mid keys comprising a non-repeating eaq,uence of ciphering characters 

arranged in random, unintelligible order. 

25. A mechanism of the character desc:r.ioed, coropris1nt5 a set of 

elements constituting a keyboard and a set of Blem~nts coneti t11ting a eig-. 

nali:ng bmuq a set of Juxtaposed, ro ta.table ewi tching devices for varying 

the connections between the two seta of elements; means for 'ffecting step-

wise d1splac9008nts of the switching devices in an aperiodic manner, the 

41splacements of the set of switchit~ devices being permutative in character; 

and means comprising a. plurRli ty of independent bu.t intera.ctirl€ e:r.ternsl keys 
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for deterr.~ining tho :Perw.uta.tions of nnid uif'lplnc<-•M.n::.ta, each of said keys 

comprising n. non-reper..ting sequence of ciphe:r:b~: c!}U.~Mters arrEmged in 

ra.t1dom, unintHlligi ole ordllr 11 n.nd the interac't5.on Of the SS. :d k~ye produc

ing 'l re8\ll tru1.t !"lingle key consisting of' an unin~ellir,i.ble sequence of 

charac~ere which serve!B as the cipher. key to enciph11r th~~ succ1.1r:ui V$J ch.a.r

acters o!' the tnaesH.ge. 

26a In ~"• cr:,rptor·re.phic ey~ter~. ar'i;>lv;l::lt':' .~n el~n~J:.t nl)on which a 

:plain-t.=x·:. ci:Hranter ia estn,blished and H,n r.~lenen":: u.:pon which a cipher 

cha.ra.cter is eetu.blished» •,nd. iw~bdin:r a. eet of ,)Wtt&'!Jor;ed. rotatable 

swi tcl1i:1.g t~evices oper•;ti vely 1ntm:-poeed betwee11 s~:!.d. aler-:en"'.9; the ~thod 

of e::.~ ~~h~?rint:; which consists in continuously vR.r~rinc the cipher re ~tl tn.nt 

of a §'i "l!>n plni•t-taxt charn.c .er by externally and aperioclica:Uy controllil".g 

the dis;')lP.ce;:~cnts ..>f said pwtrtmlM.nt: clevices pE-lrnu:t,nt:i vely Rnd in <!, step-

w 1 ae MEl.llne r. 

2.7. In a cryptncra.phic: :~:i atom e:·mlo;!:lr~~ an element upon which a 

plain-text eh~trncte:Jr i~ eotabliRhed, !'..n element upon which n cipher cha-r

acter is established t~n.d a set of juxtn:poead, rotu,ta.ble sw:.tching devices 

operati'fely interposed between said elernentP. 9 all coordinated for operation 

unde.· the control of a cipher-kay transmitt(~r; the method of' enciphering 

which consists in continuously var.;vil¥!: the cipher resul"tant of a l\iven plain 

text character by e.'•c~ernally and s:periodicl\lly controlling the dieplac:ements 

of said swi tchine~ dt:lvicee perr:rn:tati vely nnd in a stepwise matmer~> the etep 

of external control involving the operation of the cipher-key tranma1tter 

according to an unintelligible, random sequence of keying charACters. 
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28. In a e.ry:ptogra;phic system employing an elemel:lt t~pon which a 

pla1a-"teiX't claaracte,r 1e eBtabl1ehed, an element upon which a cipher character 

1e •'•~ablhhe~, and a sat of juxtaposed, rotatable swi tch1ng devices opera

'\:i'fely 1nte,rposed between said elemento, all coordinated tor opera. tion under 

'the oo7ottral ef a pluralUy of electrically 1nterae-ting cipher-key transmit-

tere'l the me'llhod at ew~ipher1nB which consists in eon'Unuously varying the 

o!p:be,r resuliil\nt of a gi vcn plain-text character, b;r externalq and aper-
. 

1.ocHc,e.lly controllil18 'the displacernertte of. said switching devices, permu.ta.-

U vel;,y pd in a litep-wise ma.nne:r , the Btep of' external control 1n'folving 

tlile operatio11 of the indi'fid.ual c1pher-ke7 transmitters nccordtng to respective, 

unintelligiblo random eeqaenoe• ot key1116 chare.ctera. 

29. In a eryptographie syl!ltem employing an element upon which a 

plain-text ehe.raeter is establis~ed, 1\n elemen~. upon which a cipher character 

is enabliahed a.ad a set of Ju.xtn.posed, rotatable switching devices opera-

ti Tel)' iatel'J~ilBed between ~raid elements, ti\.ll coordinated for operation under 

the C·Gntrol ef a C ipher-ke: tra.nrm\1 ttel' through which h p~seed a perf ore. ted 

tape J the mat~ad of' enciphering which consists ln continuously v~rying- the 

ciph-er reiJI\ll tcmt or e. given plain-text ch~:+.rMter by externally a.nd aperiod-

1call7 controlling tlle displacements a f said switching device a perr.m:tati vely 

and in a etep.wise manner, the step of' external control involving the opera-

tion of the cipher-key transmitter according to anun1ntelligible 0 random 

sequence of keying characters, ·said characters being represented b,y perfore.-

tione in said ta:pe. 

~o. :tn t\ oeyptographic system employir:lg an eluTA1ent upon wllicb a 

plain-te:~tt cll&racter 18 eatabl1ebed• a:n element upon which e. cipher ch.aracte1~ 

1m eatabliehed, and a set of juxtaposed, rotatable ewttching devimss opera-

ti~aly interposed between said elaman~e, all coordinated tor operation under 



y"·· ' 
i • 

~-.. --·/ REF ID:A521464 

/ the control or ~.~ plur'llity of eh;ctr.icnll;; in.tl3re.cting cipher-key trM!';;Nitters, 

th,·o·lf:'h enci'l of which is p11.r;sed perforn.ted tapes ; tim ·t:.u:thod o:t' ~nci'!Jhering 

text c~ha.rncter, by externally and aperiodics.lly ·controlling the diaph~cements 

of, snid ~witching tienicea permutn.ti vely tmd iu a etapwi se nmnner, the step 

of exTernn.l control involving the operation of the individual cipher-key trans-

mi ttere according to respt3cti ve, ut&in'!;elligible random sequences of keying 

. 
cJ..arac · erFJ, Sl'\id oharactera beine respecti Vt!ly J:·evresented by perforations 

in said tapas., 

:.n.. In a cryptographic s;o:;te!:l mnployir...:~ s.n alenent -u;pon which s. 

plain-text eh!'lract.er is established, e.:r. eler<:ont upon which a. ciphE!r ehRrMter 

ie established, and ~ ~et of JuxtP..:poeed, rote.tRble switching d.e"tioes operatively 

inter"OOf'ed between !l!!J.id P.le11!M'lt."', ~11 coordi;,ated for operation under the 

contr·?l of n ,,b.rP.li ty of !'?lect1:·ic.-tll;r i.nkra.cting ciphnr-key transmitters, 
. 

through each of which is pn.esed !\ r>erfora.ted tapeg the method of: enciphering 

which coneistl!! in continuo'Ully V~>.r;.rin~ the t~ipher re:<nlto.nt of e. given pltd11-

text charH.eter. by externA.lly n.nd a.periodicall;7 controlling the dia:plaeenents 

of said switching devices par.mtt'l:ti vely o.nd in a stepwise manner, tht~ ntep of 

extern~! control involving the opera~ion of ~he individunl ciphor-kcy transmitters 

according to rP.epecti ve 0 unintellig1bli3 random sequences of keying cha.r~ct~rs, 

said txa.:mmrt:t:::ter chP.rP.ctere be irt.g represented by perforations in said 'tapes for 

controlling s£\id t:ra.na;-n! tters and oous 1:1€ interaction 'between ch~u·ncttlrs passing 

simul ta.:neoul3ly through st'l.ici. trfl.nsmi tiara. 

32. In n cr;rptogrl'tphin f3~n~tem employin.;; ~tn elt~M.ent upon which a. plain-

text charM-tAr is esta.blhlled, a.n ele;'tf':nt '.l.J)On which a cipher chn.racter is es-

tabliehed, and a eet of juxti'I.'T)Osed~ rott!.tl'lble swi tehing davi ooe operatively 

interposed between said elemonts, s.ll coordinated for operation under the 
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f..o,an~~~~; o.t a pl~lttw ·or electrically interacting cipher-key t:ra.rumittersr 

·~~t-4~ e.l.tQh of' wh.ich is paesad a perforated tnpe; t \e method or enc:tpher

~1!8. ".'b··i!¢h COl1·~ci et•a 1·n continuoua~y "tnrying the ctp~er resultant of !\ given 

, 1~~jt.'l•~t~x·t cha~acter 11 b7 externally and aper1od1caUy c<'.D'ltrolUng the d1e

Pl'~.~J.n1i8 ot said switc·hi:ng de'Yicea, permutntively end in a stepwise manner, 

:tb8. slf:.~ ot e*te•r:ml oon~rol in"fol ving the operation of the individual cipher-.. 
. h 

ilJ~ t•r&n~~rn1>t·terr,s aocor,ding to respectl-m, unintelligible re.ndcn sequences ot 

~l'd t·a~!B !!:or oontr,olling said tra·nsm1 tters and causing interaction between 

~r.ac•te,re· p&!!Jsing aimul ttUteously through said transm.i ttera whereby the final 

·o.o:nt,rol exe·~Cfised by the respective 1iranam1tters is collective in chtr.racter. 

53,. In a cryptographic B:fstem comprising a set of ciphering 

e~.emen~·• and Olll>lowtng as a keying element a cil)her-key transmi ttar, said 

s>~gM;·li:mg ura t1e permuted in accordance with a plu.rnl-uni t code; th~ method 

o·t eUm·inati.ng from the finnl cryptofr~a.m those permutations of said code which 

have no ata .. ndard equivalents in the conventiom~l twe1\t~-six letter Morse code, 

ea.i>d me·tnad consisting in causing said oipher-ke~ trf".nSE'litter to control the 

s,i,.on o·f any direct interact ton between the keying characters and the Massage 

~~4. In a crwtographic a~mtem compr1 a 1ng ~ set of' ciphering elememe 

and enrli)lay·tng as keyiJlli elements a plurality of cipher-key trru·1sr1i tters, said 
.. , 

tr.an•er•dttere u-sing cipher keys consisting of ke~ing characters composed vf 
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signalir.g units permuted in r.ccord!l.nce with a. plural-unit code; the method. 

of eliminating from the final cryptogrnm those permutations of enid code 

which have no standard equi V.?..lentfi> in the conventional twenty-six letter 

Morse code, said roethotl consisting in ~!lousing said cipher-key trnnsmi tte1·s 

to control collect1 vely the permute. ti ve~ stepwise di splanementa of the ciphe:r-

ing elements tt) the exclusion of e.ny d.ire~t intera.ction between tile ke3ir16 

cbaracter5 and the meua~e chA.r.n.c!ters. 
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CLAIMS FOR COMPANION CASE 

3~' ':A. In combination a set of character e"l.~mente: -
co~stituting a key board, a switch indivi~ual t.~ .ea~~--. 
elemen~ and operable thereby~ a correspon~i~·~:~~ber~·or ··: 

translating devices operable by said elam~pt~~-' a .w1r3.l;ig .·· . 
. ~.:: . :·' :: .: :. : . .':' : ·.:~~ .. ·.. . ~ : .. . . : ·. 

sy·•:tem interposed between said switches &tici'.:'~~id ·.tran.~.:. · 
. ~ . . . . = .. . . . · .. 

latlng devices rendering available a nmlt1p11:c+t1 of,;, . 
I~ • '~ ; ', 't ' ;' ' ' ; I ' ' ... >' ,· ' ·; .. , • 

el~otrical paths between said s?t tohee an.~·,~~i~·:::(ievices,·'. 
. an~ means operable in response to each ke~.·.~~~~~~~·on. · . 

aeiecting a group of said paths, said last 'named.·mean.-
. · ... 

. . 
compr1 sing a variably operable sensing mechanism~· · · 

: ~· 
·::1,1: 

3'f~ In combination a set or cha~.acter elements· 

cQ#atituting a keyboard, a switch 1nd1vid~l. to ea~~··· . · · 

ei~~nt and operable ther~by; a. oorrespon~1n:~ n~b~~ :~~:·: .. :~ .. :· 
··.: . ' ...... , . ··.. . . ' ; ', ... : 

translating devices operable b;r said ele~.nt'~~i· 8 w1r1ns · 
:I: '. t '. ' • . ,. ' ' ' 

sy~:t;em interposed between said awi tohes and·.~~1d trans ... 
i 

la~1ns:.dev1ees rendering available a mult1pii,o1ty. ot 
. . . . . . . .~'.. . ',,. ·.·( ' . ; ' ' . ' 

. .'·:.. . : .. 
ele~otrical paths between said switches anc;J. ~~id :d.evices 

•-,:' 
. . 

wh~,reby each switch may become associated;::Wi th any one 

ot<.·a plureli ty of said translating device~_,: ~:aid system 

ootapr1s1ng adjustably movahle connectors ~h~reby the 
' · .. 

· .. (.. 

w1r.;ng system may be giv.en an 1n1 ti al se~:t.i:ri~k~Oviding 
. :. ' . :< .. 

on~:·::."~leotrical vath for. each a'wi tch and mean'·a··.'operable' .. 
. ··:.~". .. .. ~.~-·~··.:-:_~.~- .. ::·:.'' ·':' ' 

in .:response to each key operation .for oh~g1~g s~o~· setting • 
.. : !•·',,' 

. . ' . . . 
'l'. 

:··. 
',·· .. 

. ::· .. · ..... , ·:. 
,,· ··:/.·. ·:·. 

·;:· . 

.·. 

i .. · 
···.' 

,·,:.::, ·' .. 
·~· . 

. .... 

.( .. 

.,:·· 
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'\ 
'/1 £.:.. The combination set forth in.: Claim 1! inf 

• . •· 11 
. . .· 'i 

whioh the last named means comprises a sens~~ mec~a~l··am 

operab~e by a perforated element. . · ! .· 
I 

' I 

. . I . J 
• · /l {i ~ The oombinat1 on sat forth in· Claim B 1nn 

whioh \he last named means comprise~ Q plural.t~y· :r ·r 
rel~)"e corresponding in number to the numb~r: .. h} mo~aJi~ 

.• :' ·~ : ; . . . : .. I . . . . / 

·-· 
c~~n.ectors,. and a sens1.ng. mechanism operab.l:e .. by -an e.le~-

.· .. 
. '. ·:.· 

. '.' men~ perforated in accordance w1 th a plur~i -~it .. . . ~ ' 

• .. ·.· .. · 
character code. 

E. ln combination a set of charact.er ·elements - ... : ·.: j 

. . . . ·: 
constituting a keyboard, a switch individual ·to each 

el~ent and operable thereby, e corresponq~ng n~·er .ot .. :·· . ·~ \ . . : . . ' . '. . . . 

tra·~s'lat ing dev1 ces operable by said elf,'~pts, a \vii-1ng: :. 

system interposed between said sw1 tohes n~d ·-~81~{ trans-- . . . . ~ . . 

lat1ng devices rendering available a multi~1£o1ty ot 
electrical paths between said ·switches an(l..-:a~·id devices 

whereby each switch may become ·associ a ted w1-1:h ariy one 
• < ~/ ••• • ' • • :.,: / ' • 

·; ." of-.~ plural! ty of said tran slat 1ng devt'ce~·;. e81"d' s~a.tem 
' I'. ,. 
. . . . . . 

· ·· ·comprising a plural! ty of stationary annu~&,~_. corrimutator 
:• .. ,. 

el~ments nnd rota table annular commute. tor. :JDf;mbe:rs inter-

pos~d between each pair of fixed commutatc>r.· elements,. said 
; : ·~ . ' ' . 

members having a set of contacts on each ·face·· ther~ot ,· 
... ·· •'!:. ' .. ,. 

cocip~~'ating with the contacts of the adjae~~nt stationary . 

element, said members also having random. .cross conneoti.ons 

be~\veen the contacts on the opposing tace'_~·::t~ereof, ~.'.-"- · · 
. . ' . . .~.. . . . . . 
.. -

whereby the wiring system may be given an·:.1:~-t1al· aett1ng 

at :~~111, and means operable in response t·i,:··:~~qh key . 

operation for changing such setting. 
. ·.:.· .. ·. 

, .. 

. . . . 
. . .. :, :. 

:··· 

. •.. r, . ..... :·_ ..... ·_: 
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