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tbia iawa\ioa relates to or,ptoarsphlo q.steu ad m ob3eet. of the 

inftlltioD. ia to proVide a . O!'J'Ptopapll tot- eileipheriag and· decil.'-horir.tg messages 

auto11at1cani, ra.pidl)' ~d 1V' a aetbod which, .~)be!Ag &~eolutelJ apviodlc.J 

;rendeJ"a tbe· Ct7.Pt.osnra• ssolvable w1 tbout the _key .. 

. , fUrther object. of tbie inYErn"t.iOD .ifi ~ Pro'fi~ioza ·of a crntottraph 

t\oatrolled bfl1dl'lil eoonittatacl with a ai_pher-kq traralld.tter t.hl'oap wh1oh 

is passed a key tape which s.enes ae. the b¢.D.I elelllfliDt ·.1Ji the··micd;pheraeat 

or deciph~IDt of. aesaage1. 

A further object ·0: this iDvation .1s tile ~fdou .or a Cl")'Ptograph, 

.-Mch, .Uthotlgh eaploJing for i'ta k•ril'lg ela.eat.· a ·plu:ral-anu·--oOde ot the· 

iavdot type (a code ot thi.rt.r-two. p.-tat1ona)' nevertheless proW.tcas 

crrPt.osr•• the chane"tez-s of 'llh!ch are restricted \o the t.wea.v-s1x let·ter.s 

ot tJle ·alpbabet;.. In th1a r.espect the or,ptogr.aph e=lud•-e tho a&a&l. aix extra 

Baudot chara.ctera·, the trcusm.ti9e1ca or 1tb1ch oeauions •cb dU.tieul ty 1u 

ordinarr tal.-graphJ' by the Korse .Upbbet.. !he •7 iA uhlc!L ·these .six extra 

characters are el.WDated -GOafJ.t1 tutes OAe ot. ·tbe. mdqae .ad important. fMturef 

.A f'carther.· ·object of this l.ra'f'&t101l 1s to pro'ri.de a Cl'Jptopaph adapted ·to 

taaatioD.-et,itbv iruiopendent.q as e.. eelt-coDtaine<:i crnwgraph1C uait.• o:r 1A 

ccmjucUou ·tri th a ia.depeDden t;. t.7pevi ter h&'Viug a. •tandard tyj)a11'1'1 tu- kq

board. lo the f'ire·t case,- tho or.rptogra~ ·lilabs ao peZW&Ilat r&cord -ct the. 

meaa,ie,t. ~t aerel7 prociUcea· visual s1pwdaJ ia the :seccad caae_, the ~qpto--
. . . 

gaph. ll&kGs possible the production of a ·mtteil nco~ or the •e·LUfzt.SO• · 

.A ·.rur.ihw object ot W.a 1n'ftlllti01l i.s tho PI'OT111on ot a cryptograph 

1\mc.u;~ag tJt 1tle:·trmn.ttt1ng eel of a COJIIill\tO.ic~tion qatem as a aeui:s for 

direc\ly· ~trolling ·a telegraph tr.sasa1tter ·keybo&l"d, so tha.t tbe 1D.tell1pace 
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to ~be. ~t.iec! 1a au.._t1call7. enciphered, W•.re· tr.anmnioa; ad 

-aim:llarlJ::, .4~ :the race1V1D; end,. a ao~dl.Dg. 017Pto~ tunoUcm.s aa a. 

aea:u· tor' 'iu<lir.·ecU, ~-troll1ng. a11 Ol'dilw7 \Jp,_i• ao · t.ha~ the :intelll.-

.• ·;:_. • .. ·:·-· :· ... 

. . 
that .£q :_praettc4llJ· all tho _pOrtable ~icalt elecirlcal, or eecbei._ 

elocrtri.~l ·er,yptop-api:lio .devloe~l or · qste~ae heretoto~ · ~eowlHd~ -.be' ar,pto.. 

papidag·_ au, dU17PtopaP.h1Jlg. Of: Cet;sap;a. is ent.lrCu-, CCifttrolled by el.aie 

e.ll edoQ1ed ·:wdthiB the ruchanisia i~elt) ·that .i.E·,· the b~si~, ~ 1rmi.ri.ab1e 

el~t.e .. :. coacUBed .ill· tb.G ."~tot;rapb1C tre&~t, as. ·wu as ... the ~~8• OF 
. . 

vsrla:b}e e).;e:ll*.lts for ~.UOlliq. ad ci'JptOg~p!dc __ .tz-ea.taont. are _i.Dt.egral 

p&U."tlli ·~r ·~fl device or appa.r&ws •. Ia O.v~iat~ct.icm to w.~· ·aituau.cm,. 

1D ~ ·invenUODt ·onq_·~ ~sic.t"_or ·1Dvadabl~··~.-iea:its.-OO!l~ed :1a ·the 

CJ"Sptograp~c ·vea~t. are·. ·i~..egrsl. prt1\ ot the· .mod»miaa. ·.the keJ.ing, or 

variable··~l--ts· oelng .lthO:llt. iDde-ent of tl\f a~hai~ iiselft ·~- aotusi:at. 

ot a -~oou:s factor whi• =.mea. p.rO~lJ· -&&SO:ci&ted With ·the· Jaecbanisa. COD.• 
. . 

troles Ue 'basic or. ~-rirl.abit.·· eleae:its:of:. the.· •*'hmllli. ·SA c~ptographine 
'• ... .. 
. . 

ad· deornto::r&ph-int;--I!II.~~P¥.oe.. 

·.'. 

: ·· ·: ····~-~;~ J.s· a vieW' in aide ~ie.ft~oxi aliodag·· ... pet.· f4. 'thcr ce&~tator 

01" ~~h~~:-:~ dfii~.. . . : 
·. __ : -~-t~:s ehows th~~ part ~r th~ =-tat.or ··llbick e.urte~ t.he ratchet . 

. '·. 

ae~iSil .-'iafi ·:wo -1Acluiiea an i.Uust.Tati~ ··(,£ · -~ .. elloti · &tepp!n& aapet. a;u1 
' . . . . . . . 

........... , .. : .. ·. ·:' . 

.,..~, .:· . 
. · .... . _: :.: ... 

· · :._·:·_it.:i.~• ahowm a ~c.Jn· ot ~e·.~tstor.cer~c ·a aJTM~ct; ·o£ 

pina em ·.tt.s J'iaj. 
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. ···: ·. · · ·f1i •. 6 .is ·.a. ·v.ln 1a sUo ele'\fa"tica.: .-ahOw:lag ·a ti.etail_ ·4 th•· :COmmJ.trt.._. 

'41-1 V.e a4 ·teuioama: mot.o,-~ a4 . 
. . 

.. . n.g.&· 1a· '" plan· .,_., .P~Ul' m .-~ of.' ·t~ae coaw~wr 41-l·w ·ud 

autouUc. ·COD~l ~eftlf'or. 

. · .. ·. 

:.· .. · .. 
.. . ·. :."· 

.. .· .. · ·. ·. 

' . 
t·t .:1. ~e-.Gd tbS.t • expla~U:oa. of .the &ChaP..tic ·reprnentati«t ot 

0\tl" inventios1· .. ·;du ·:r.oJ'IQ the. best .bfls1e tor ita uaaeratand!As. ·tmr! tb.e:rete• 
,, .... 

· reteren~ ·:1r1;11 .be aade· mor.o particular})" to ·J'1pr.e L. $D :thia Jipre) 1 

·repr&sen~·· the ltqboatd of tbe emtograph,· ·t- an9fmg~ent. ·of t.be t. .. \7-slx 

kera t1l~t ·.botng that· ot the :Ptaadartl · vPnr1 w k91boari •xcept. that onq 

~..._ty-aix :key• ·CORes,pon.di.Ag to the. t~tr•etx ·letter• of the alt)babet. are . . . . . . . . 

illcll1ded~: l'~eh· keJ ot ·tbo·ke(bo~ ·operatG11··aD· e].e(1.tt'1oal .eoa·tactt as. aho• 

·.st:heu.t.~~ .tol": the •q• ·.ad· • .k~JS. :r.· .~1 tton., ov ktf"boaN ls :,a'Vi(tei 
. . . ·. 

........ ·. 

: .', . : .. ~- ·=· ·: 

.. 

·.•·.'· .. 
. · 

. ··. ·: ~ 
•. . .... 

·.: =:·:· · . . .. 

"'boercts. ot -tl.f.a type are well .tno:t. -111 the an -.ad !'8®1·A· llO tUrt.'utr deacripUOD •. · -~_·;:-:·. ·:·.,·~ 
. . . · .. ' . . ·. . . : · .. : 

·: .~ .. ·~-?:·~·:j 
":"· ·:··.: 

· -~· :d.pber \~heel or Comlmt&~:l' 1·s abo110.· ·at._ 2 in ·ti·iOJ'e 1. · I\ mq be aade· ·<. ·.::':-) 
. ~ . . . •. 

:" ··. ~ :. · .. ' .. 
···: .. ·. 

. . 

chaa&iag d.Vice tor oatt71tl8 f'U'tr-ttro bft--.iype · contact.i a.r:raDSecl 1ft two . . . . .. 
·.·i . 

: ;: 
·. : .-·: 

. . 

ot the~ 2., the othsr sat bein.£ similar~ placed. oa the .rneno tace 51 of 

the- llheol.~ !he·. t.W.tJ:-alx ··tact;. - eau .tace ... ~geed .eqvidiatantly .. 
. , 

hom· oa.e.·aa~~er iD.· a cbole ,aaj_cceftt. to the· periphery o·r the face, ~e coatacts· 
.. : . . 

on tbe ·o'hvfl"s·e- race ·heJ.ug. COJm.ected to ·thOse: a ·the HYRae faoe br aeaaa ot .. ~. ": 

. . . :: ._·: ~ : . . ! 
flez1ble, ·ill:sala·t.a crm..duet.on which pass ~&h. the :1nter.tor of t1l.o eheel• .· .. , .. _ 

as sbo-m: ·a~~~:$.caU;r aad.lty ft1' ot .. tJI'AIII)l&. J.A·· :Figure 1, tor ·tliO pe.trs of >::, ·_;<<_·· ... : 
..•.. • .• :- :: ~: ;·": . . • . • .. · . ."·j:· .•. ·: : 

ocrataet.s~> .. · -!~.· Cipher ·wheel or. ao~utat.or :tS. ·.:~: ~pon the _shat~ 1, vbich .. : -~~.t::~.:,;~ 
oervei.a;·.e.,-·.da .mut. wbicll ~ \'Fheel· .... ''*tato. .~e .cmt.act.s. ot th• o'bve:r.se ·. >: .. ~.:<:/ 

r.~. :~, ::_oi··.~ .cipher· ·Wheel press· against ~l-~ar~g ·.type ~.tuts lJl'J'Ma.t· ::/. :~~:··~.:::/{~; 
OD .t.hG :~:'.·.ida.te 4J the -acmtfAts of'· the rf:jv.ttree t4ce s, .. of the. cipher 'Wheal :~')::;~g~~ .. :i; 

..... ·::::~<//:i 

/ ......... ··:. 
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:~ & e~... . -The (dpbb.r. ':fb.eel :rotate& be~Wo.sm. tll&lhl fized. .;tl&tea 4 ad .g. ac· . 

·ihAt ~- eant~~-t on tbe· obverse ta• s, of ·the cipb.ra· "'heel_p:reeeat.s· 1~· 

in tT.ata, .. f.o.·. ~~-~ eont?."J.ct. "Oil pl:;.te 4, ad eael:t ~ta-ct &n· tiba r<iversa race: S;.:. 
. . . . 

o! the. : c1~3:4" .- :;h~el _pre!l«J. tA 1 i:ieelt" in tum to · eac:l:l can:tact on plate 6, a.e. t.b.e 

. . ~ ; . 

. · .. ! I 

. ' ... I 

. . . . . . . 
~- . . ; ; 
:. .· .. 

. .... ,· ... ·:. ":: 

.. 

. . .. :· ::·:·:· ·· .. : ~ 
. ... 
: : .. ·; .. ~ 

. : .... ~~ .. ~~.: .· :· .' .":-

· ....... ·.· 
"• •' I • .. 

. . 

. ::··.: 
. · ... : .. :·.:·.·. 

r~speeU~~ .:co:mect.ect, ·by CODd.o.ctors to a. bsak -•t tanty-eiX· electrical element&.···.:.~:-:_:<·;··:_.·;, 
.which liUij.ljte., ·~llaapa, rol.&T~i ·o~ -itol.Oids. _Qn].y· t'IO: o.f· Dhiok an .sho:wu .. as ·!·:··.:/_~·_.:.·(;_·. 

··: ··; .:)_·.:.'·:· 

. . -
electr.ieti. -elaenu· -~· this brt..U:k .are J.aaps.. As Sbollll b.. n.-~ .l~ me the. keJ 

. . 

.,.Q• 1:& depressed, asswa1n.a ~ ci,Phe:r wheel 'tb ·-~ ill the pod.t.ion 1ru11eateil 1u 
.· .. 

. . 

·tattttl7 u, tbrOllgb CBBductor lt, .closed eontet. at the •Q• kef, ~- 11; 

contact "14: ."o~. tt-.:1 pl&te 6, CO!ltaet li. em. ·Cipher .•el. ·i., ·acmduo·w.r lt.,. 

ooata.ct. i"i. ·ot ··cipher ·a$81 2, COI!t&lct l8 of Pl&.te ••. coa.ncto¥" 19, ~-··.,.· .. ·. . . 
"• I • • 

·lup .20,; ·~due-tor n to· neaative of bai.te17 U... Laap 20 has a tre~ual.uce\lt. 
. . - . . 

. . . . . . . 

lienee~. d.et;~•a"ion ot ·the ke7 ·•Q't Oft· th& ke7bo&.rd -gl~es· th_e ,cj,.pMr reaultent. 
. . . . . . 

·~· ;. \m4~;_·.th~· conditien!l speoU'i.d • 
. ·. ·· ... · .. 

:· .·· .... 

-'~~e-· that the "kGJ" ·•P ot the k.boU-4 1e 4epress.d, iftatoeaa ot ..... 

. . . . ~. :~"·.• 

_; :·.". ·: ... 
. ·. ·. 

.. ~; .. : ·. 
l :: :· •. • 

. ·. ~·. :_. ... 
. :···· : 

. • ·~ .. ·~ ;.~r .:. : .~:. 
.. 

"l :·· 
"•\: .. 
: ·,. ....... ! : . .. · ... 

. "'. · ... : .. : ..... 
~ . .:"; . ~ : · .. 

'li'" tou~~--;:t&~- ·path ee\ u.p·tor t!e electri·oal c:onet,. it ·uUl 11ae uc tll&t 

tho · ~:.-.i_~··.-•111 be lit)lt.ed.. be, reciprod·tt is· ·e.tablishsd b4t•• the: 
. : :. . · .... .. · ... : ... :~· .... · 

k•• ·on.· ·.~·.,k.,Jboe:td: aad· \he l.upJ :10 th&t .1t_, r.r· -~ple., Q =_1Y, :1a enei:~ · ·.· .·:'\~>·.< 
·.. . : ;:·· . ., 

illC1 ·•·· ··: ·(i,_-,~ .. deci~ •... t.bft ..... No.1~: r.latioo.~bip can be eata'tilisbai .· \/::·.~~··:·~ 
. ·:-·::··· · .. ··. ·. . - . . . . .... : .. ·."' 

~t.' .. o1pbabet 1>7 ........... -. t~oe·flmbl.o ~· h tl:e liltnic __ ••. ;(()}:_; 

oi ~ .. cti~c;t· .wheel 1a ·a ag~te· 1\IOlaA'~ :·,to psi"'. eoatacta: ou the obYerse 
• • ,, •' · .. ' .. ::: .· • • • • • • • ~·.· . .-I • 

ed :Nfti~" .:taees ot "the c1gbe.r llheal. . . . ·. . . 
. .: .. · .. :.. . . ..~.: · .. : ... :. ·. 

· .If.:~· -~1.phca wheel lift'& s·tat.Umfa7:,· .the .~is:ti.rmaMp. bet:Je• the· ke)t 
~ ": ·.: .: ·:: ,_· . . . . . . . . 

d~thJi~C.(·:::~~··tbc .l,up 1llwd·Date4, th."'t ·1a·,· .the: ·8f;\lival.mtce_ ·be\ween plata-._. 

....... 
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teXt aad· ~~ le:tteJ".e·. 10Uu be -t!Dt· for qoh 'dl"itt.e. ·of .thit ~twior ot ·the 

c1~ ~. But. the ci~er noel is ~tatahl.e ·rmd. herlce -this relaUOl,lsbip . 
':'- ... 

· l:t: subJ·ect ·" vanat1=·· As thus t• daeeriW Ol.U' .cipber ,aeel i.e bt ·ao·~·· 

DO'ft1 "t'D ·. th~ lkrt. el:d:la~ Sheels b.ina· well .~0- k .other_ ~··· . 0.~ 

. . . 

·t..e . ..,_ ·u·· '•:t&lCh tile J"Gla.Uoaahlp. be:t;tresi: -plait\-tUt ad .. otpher l'Gtte.rs· :J.a 

'V'Moted ~6 ·oOlltroll~, ad. t.·hose. t~o."tures 1l'1li nol'i. be. :preaaDted. 

. . 

· .. the. 'rim ,Qr ·ttre. ·of :OU . C.iph~. wJIMl r 2:J. ie .~ed. wi ~ 1!0·. plae U"tal'l.fletl· 

·1n- ·ti'!8 superilllpoeed bsade, each ~ ooas.iat.iag ·ot 26 equ14UteUJ.'-apacat, . 

p-t•e-• ·tbese· p1ri9~ 'l!hiCh are ope:re)Jle iD.d•peD4l!lllt.l.f,. art~~ F.et:erabq arranged . . . : . . . . . . 

1a .. poop& ·ot-~;~.S.we- tratuJ.VereolJ' .f4. tbe rim .. ta,ee,_ -aod. are =~s1Uoud tor. -

pM'JSUtatiw. ·.-op~atioo . ...., accol'daDce= ·with the ·pumutatlODB ot . a ~ 'DDit 
. .· . . . . ... . . . . . . 

code ea.e.b .as ibc s..:anit .or Ba'Qdot code... ·'fO ·e:tplata.. 'IIlla~ ~s --.t, w. ••1 -7 . . .· . . . . . . . . . . 
- . 

that -~ ·to the Baudot eode, the :Pt.anftl.t&tica. ·ot· olaea.te. tor t.he .letter 
. . . . . . . . . . 

A, for ~ple,_ .is re~~d. :thuas . ..;. .. ~ ~ ~ ~ • .~r .wr. ~see we:. •J¥· let 

t.be. + dt'-' ·indi·eate that a piA 1a to be pO:d;t1aRe4 ror posiUft ·oPG:"tloD:1· 

the "!"!"ai~~: ta:t 1 t· 1• ···to- be l&tt in tu. inoperative .or ·macu. w PQD1 ttcm~ 

In J'i.@lnt 2_ ~bere. ts-_ ~~~- a. Yin 1n idde el.~UQD o:t c. ~t.ion of t.. ~ ~~· 

ot t.bo cipher.· '~~heel. or COI!dtaW.r, wi.tJ:L the pins .!lOW 'betA& i!u.cribed-.. fhe a 
·. . . . . . f\ . 

pma bdl~W· bJ dotted linea 1n ~e· tipre- i'epresst piu ·whiah eft bHD 
. . . . 

le:t• 4*'"MJ.- ia thea iD&CtiYG .positi.OUJ 'Cilia p!ns 1Dd1~ted. tfr_.vhole liDe.a 

repr..mt.··. pt!liil. -.hicdl 'have bee&· el..wated into their . acuve posltlorJS. the 

.-m~~a hift-w Ja l1gp;,e/eone8J"D! w .the - a1IJI&la - tba 

lottera. -~-, :~ end· A· "Die order of 1:.hft, ~etters iD .figue ~: s.a,, ot: eourse, OlllJ 
. . . . . . .. . . . 
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... :-.! 
. . . . . ·. 1 

.· .: ·. ~-:~ ~J 
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·: .... J 

... ·· .. ·.- ~ 

• • ,f 
~ _; : ·.· 
~. : . 
:·· ·. '• 

... : -~ . . : .. ·. 
/ .... 

.. : 

. . .. ·.: ~~ :· . 
. ·.·· 

.. · .. ·:: 
. . ··:··. ··:· 

·. : __ ;._'".:_· .. .. 

Ulua~u W.i siD.ce .l!ill the plu.s· cai be UTaD.pcl 1n ·actd:we w 1naet.t.u pod t10lll: 
.. 

to coneapond' with UJ' seqgmce ot Sip.ala ot t!le ~-t eode,. ad ·htDce th18 

aeQ.uaae· .a, be var1G4 at m.u. 
.·.··. 
~·. ::} .. . 

.J. 
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. . . 'I I I 

~ta~r t.raalt'tel' ·abo• ·ldt.hia t.lle ~t.tat ·Jiae bl.DOk dulpated aa at;· 
. • I ,. . . 

. . ~ . . 

2a· .1a -~ ·.1 .• 1ihlch ecm.s.t.ata e8smtf•l1¥ vt a .ae\ ot S· eorttaot-loYers-· .· 
. ' 

-.vable bet--. ·palftd lett aD.d · r1pt COBtac\i... :aei'II4Ui,. thee daatdt-

~ ·ar. _held. e&&itls:t. the-left.. cqAta~t.,. _.. ~o action ot· ras1).e<)·'-ift ~:Ule. 

·spr1ft&s, lm.t .~'4 a pin • ~ ria of the· ei~ aeel 1• ia .1" act.t• .or 
· t>..O ~ 14 c .... ru.. •i), ~ 4"'1 ~-f ~·:\) . : · . . . 

•rat.tw poati.cm~mi -~ tharetore :present. i·ts&lt 1o tbe coa..taet-l4vc :4·ta 

lrhi-eb 1t 1.8. asaociated1. ·.it. presses apine:t ~ ~tut,;..l~ver. G<-1 ~-. $:t. to 
. . · 0-4 ~- -~ t.CA.o.e. ·"o r-- <rt;.,._.f~; <~. -~ ! 

wake -.nt.a.ct .a'f. ·the right. fba in 'UUdr· tn..cUw po.sitiaa~ •· aot .. ot ~··· 
" a.ct .. o,_. theu :eootaoWsven, ·all.c.n4xal i'.he· .la.t-ter to r~• QP.illat ~ 

re:apecUn; le-t-~4 ·e:Ol'it.acta. !he·.tuncuoa ·e>t the pfdrod contaet.e.·CODL~~led 

b7 tta. ·mp&cUV. coataot-lwers ot the oa=\ator tran8111tter •ill be- expl4iaed· 

l .Poz"tiou . .Or the C1phe-.r ·wheel neu tbft edge et the revwse t_. a., 1.a·. 

tor:ud. to ·ea,rf'1 a l'"atchet. wbeelt 8b.OIIIl 1n .FigarG 5. 'fhig, 'l"atcihet. Jlfb&l81. .. COD~lla 

t.tR!IIl~X ·.-.ui&.S"ti!Ultq-&paoeti· taetb, ·CIIllT ttY. ot d:l.dl are 3hoa iD li.pre- :$1 
. . 

one tooth beag de.fl.istmt.ed as 2!. It· is llkni:Je desipatod fS .!A ~r~ .l~ 

Att30C!aW 91th the ratchet. ~ee;i;1a the pal_.sb.o• at 24., 'fiSU:rea. ·1 ad-S.. 

·'fhe ratche.t meel ad pawl, ·tqe:ther Witb e:~.eo~p..t_ 25 and i.t.e .anaa~e 4).• 
. . 

J'i('n"ea 1 F.IM. 1., de~• ·the ·stop posiUon o! the cipher wheel. 1:a 1 tci· _rot..aUa 

OA the .ahd't 1, ua.der th" 6.r1ve ot coiled sprJ.ag s,. 11bioh is li'OlUid or aaiD"tdne4 

UDder ·a des1n4 'HU!• by a 110tor a. ~~· ~ J\" ~ ~ .... ~~· he.. 
~~~~~ . ' v / ') 

:aoten-ba. to. Fi.I•S, tae ap1'11lg ·S mq .be ®awaien~ houae4 1a a ba:rrel. 4.1'·• 
. . 

I . 

tl.xed on. tbe 31\att ·7· tor· inte.g.ral aov.-et t.bwetd\b M1d. ut.h· s~id cipher wheel,. 

.· .··. 

vV.· 

which 1:; alao ltqed or ot.be-:nrise. :secured to tbe ·ehatt 7 • A 1!JOl'm· ~ 48 lurring , .. ·. 

a. bolloTI •b .41 1a j0111'ftaled .for rotation crt ~ 1 aDd :ruact1cma-~ 

a&sooiated· in.etnm.ea.tal.1t1ea to utu~te t.~sionill; o.prl.i!la e,. cme.c4 ot n.i<.t 
. .~ . 

·apri.G.g ~i.Q:~· eecured ·to_ tb:a wora U.l at &
1 
ad tbe Gth~n" md of tbe ap~a 

being ruw to tho elJ.aft at Q,. Aa before· ata\sd itpr1n« 8 1a uinWaed udeJ!' 

· ~~ei.oll b-j' ~toll' m, which "is cOuploci t.o dr! ve the 1801'11 $el til amma ot .Om 
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. :. ·: .. . . 
:. : . 

Aa -11- be· .-seen b,y ·l"efenmce t,O:. Fig. a,. the c1rcv1t !or the motA>r,. which 1t~. ·.;<\>":_:· 

co11-ed ·spr.1rlfl a under teDalGG,. ·1s· -~osed or aJ»ene4. -aecordiug ·to the degrea· -at · .....= · ' 
=·· \,.·:· ':·: 

tesioa_ ttbiCh. tt 1a desired to .aa.l!ltaia ~pou th8 ·aaid ~~; ·tha~· i·s,. at·ter the ' .. _: · · ·_:,:·}-, . :· · 
.. •• =··.· 

. . 
below .e. predErtetmin·ed ·mnimum.._ ·r~r the purpe·s~ of con·t.rol.Ung thS.s · act'lon, ·:the: 

c1rcu_1\ -.~lf!ell~t .in· oper~ti~e connect101:1 wr:Ub ·the -tso·to~, ecmpi.iees ls&48' £$ $d: <: .. ?".:·.: 
. . ··· .. ·.·: 

_· 54_, irud;~cU:Jlg a vol-tat;~ Murce 55. . 'lhe motor abaft is .oper·atively oonple4 ~ tlle: <L-rc( .. 
wor• g85r. -~ ~1 illcans or •· slide coupling. comPrisW.& .co:s_pou.en t~ 56 anc 5"1. . ~nsn -<<~:;_.·::: 

:;_:? -~-: ..... · 

: .. "10 .. . . .... 

coupl~n.g is ,gr&du!tlly·m.oved :a.wa)'· from it$ "COlBPOO&n:t. m_amber.· -56 due to th& .r.esistaace · -<-:,~ · .. · 
• I • • • ' ' • • • :•:: •,• ::·:' 

. . . . . -~ .· 

or. said sp1•1ng a. 'L'hua the 1.'01';= !w-heel 48·. tse.ds to. move· :tb.\9 Yior.a .gear as ·indicated..·· ·._ . .f:v·:: 

by tJl·~- · Ell"Nit ~d 'P.l"'gr.es.ses ~e mtir,o ~llaf't. ·58.!~. the slid& C®plin.g to -~ r!pt·:.:._ 1:·~-:·.r 
.. . . . . . . . .. : . . :· .. . ::· ·:. i 

(-He Fig.6) against t.he .aeUoo or ·.sp:ri:ta 59.. .Sleeve 60 ~bicb- ·ia- r$.s1Cll7 scoured.~---·-. \t··:;.; 

.sh.ttt. sa. ~-B operative throuah .the adjtl~table L-eha.pea .ar.m. 61 111ith ap.rag con·i.act ·'·;\;:(.<_:: 
... ·· .... ·: 

•. >~- ,,~_-:.:{ . 
. . ·,<.·· .. :. 

. -: ·J· ·:' 
· ... ,_ ·: ... -mounted. on· b&arlllg 64_, :1ri -.hieh abaft. 5S i·s jouaal-ed. Block GS .1s _prov·iclee. 1-'i:tb 

·, . . 
. . . . 

& notch er groove e·5,. 1nto·wieh ·the projeet.ion· 66. ·or ~priDe contact TAellber- -6~ ~U- ····t<( :: 
. . .··_ ... l:i:··.= .. 

' 
drop. aCi:_ breNt -the- coatact a.t ·G? to open. the circuit .ud. s.top the 110.tor M. During· ·vi··; 

' • I : • • I"'• ! :~·· 

tbis period_ o£ -o-peration, 1 t should be uo·t.ed: thu.t ·tb~ ~rive shaft 1 is ·held f'roa · · · .ii) .. :·: 

. . . -· 
rota·tion., ·nomall:y, by the armature G-1 magaet ~-~ ~~ 11\ . ~ .. , .. 

. . . .... 
! 

. ,.~hil~J a -spring aot:Zir d:rivi»;· m.ocl:l.onis::.l t'Ol' ·t..h~· eivh~r ~heel."in. her~- .d1sclose4: 

.: . ~by Wz.J- of· eXAz"!lplc, it ie. ·anc10r~tc:od thr,t ·other. me:\l:e~o .are ·eon.t.emplate~ su:c!l .as 

Y'-· . . , 

'1-_3· : .... ·. ·:. 
. . . ~· 

-31otcr ud _clutch_, cr n ste.pping 1:u~gn.et err·nnger.en t,_· or other· S'lli ttlbl~ D.t!!!ZS tbat · ... : ··,_, 

rill ups.rt :nover:ir.n.t. to ·the ciph3r -r.~el in a.ccor.dance wl. th. the pri!l,c!.ples· of 

the invetl~. 

The aoveroent of t.htt eipher "flheel ie l):roferabl;r step-by-step_,. or at· .in:tervale 

wbi.eh 11111 b& t¥a.Pl&i.fied subsequa t.ly tn. ~1~:a-;p1o g ~ the· Yla"f in 1Shieh the whol.e 

I • ' •:" 

.. ":. ·: .. 
. ;, : 

... · .. 

··.. ~ . 

.. 
i 
·' 
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bQlln. coael'Oial tJpea. Its geaeral tn-~e- noe4 no-t. lJe .explained,. 

aimilar ·tiaaai t\e.nl being ·wen 1tn0111 :tn tba art.. I' 1&r. ·l!d't:t.cient ·to 
. . 

ae:y here -t~a·t a tape eOtt:tainiag pdora:Uaaa ~ted· ill a.c~rdec.e "Witb 

the. Baudot:_ Code 111 pa.saed -~p. thf..a trsaa!:ttC--., sa.tting up .a seria•· ot· 0 
· 

. . 

f1.-o eoiat.1.ct3 a.:au. tbo traaitte.r :iti acc.o~O$ nth the B:w;clot Code. 
' . 

Tho ·ta.•asala1 tte 1:s• of cour.~e, 4'-~ao pr~v1ded 1!ith · a ~pe-;~~~~»iul· aapet 27, 

the flmct.im ·of'· ?.b.ich. 1$- to step the tape l.'onm:r.d .at· rsr:~pw a·wrval.a·• the 
. . 

l:)rinc.tp.al . QUfersce ~t."'lem. thf:. transmit• a~· u·Ee¢ .ill standar,~;t priD.tinJ 

. tels.C%a.ph ·aqui~t ad ·P.oS USed iJl .our· ,ln~ti«l· 0:(111Si-.St.~ in tbe ft7 1aa 
: . 

~·~~?;: 
. ····: 

·:·.·I 

. ..:-:-::- ~ . 

. ": · .. :· 

. ·.: __ .. 
.· .. : 

..·.:::-
; '• ···!= 

. ·'·· ··: .. 

. :.· . ·:= .. 

·. · .. · -~ 
~ .· -~ 

. . -~. _:.: ·'. 

·.· .. · 

.. ····.· 

.·: ·. 

... · 
.... ! ..... 

·.· . ·:" 
· ... 

. . 

m1 tter· e.re intereorm.ee:Hd. In ·tb& norAliallj.-ldred ttansm.ttw· tho f'tve ·ca:t'lt~et,;. .. · .· · 

_:_-

leY-ere. -·au. tb.e·1r tea ~ssoo:.t.a~, paired eon·tacta we. =asbere. ot .a s.et ot t1Ye· · . 
. . 

se.~ate or·1D.4~4mt. circu1taJ 1a the vaait.·ter ~a ·110tl1f'J.ed. £n_m 

plrpc,.see ~·live o=tacWevors ea6 their tell -.aocla;ted. pail;"ed contacts ~ 

oondv.~ttvt·~t.endn.tng a-.ben-. ot a !leri.eB o1Z'C'Q!.t,. a& u:pla1De4 i.D. -~ 
. . . . . . . 

-~e. oi!,)her--«er tramt-. 28_. is ;ascociated am.4 i"tmo:t.iocu~· Ja-intl,- with 
. . . 

the. C'o:lmlts..tor ·trnsmit:tez 22., ~ co:strol. the &llgolu dieplac:lflller.lts of the 

ci;.~r. ahe0il. Qi' CCI:Di:Ga.tator. in tho i'oll01d.ng muaor... "!lot& rolut 28, m.teb is 

ener£1:00. .tv eurret li'Oit .bAt.tel'J' 29, t.hrcmgh a path vbtah 'beP,ua at. eouductor· 

SQ m4 .. ~cltade~ on!¥ toll :ot the. ~wet,' CODto!iC:te ad. all ·the contAI.C''-ieJ"en. ot 

oouuto.wr trcm,ter 221 ad k8f .. ,tape· transmitto:r ·es,. ail 1·e. ~-pl~tcd almc 

cxm.dactor 31. . Dote. also the 1llvatrat1T<e eet,.JQ. o£ cca:tacta- ad ~taofi-lavue 
. . 

at !i and 26 in i'i,prc& l, in •hieh a specitie case is ;.reean·t.ed.. ·xt. ia aSSUIIIed 

~:te that ~- 'tU"J'aD8SsGt o£ opan.,tiYe· piu1 ·em· l.h~ clphe~r \Yheel 1Bhicb. ue at 

the\, • ._, pre.a.en..t.tns th•selves .w. tbe coataeli-leYen. of tha -eipher-Deel 

tramemitte.r 22, carr$apcmds. ~ the !i•do\ pai"JJJD~tioa tor let~r ":Z"• At 

the. 111:ame moment the ·oharaoler oa the li:-47 t6pe. ad the pmmtation. ot eentaow 

_eset.-UP.· w.i. tb,1u. t.Jae c!:p)l~ treai t~ !&, &lao a0r-reilpoadl5· 'Co the l•.t.ter 

,. •-z• .•. Bote· ·that. in. no ot tbe .IIW'lD.er 1a etch the t.weaf¥ coat&cts ad the 
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. 0 

. . 
H.· t~gh· .r.elq n· i,s aapleted ·ODlr .•• the libal! ·ut ot ~lectrtcal 

col'!:loet.toas· :estsb:lt•ed· at ·the. -ci-p!ter-tceT tr-&Daitter :28., .. · e:o!ad.des rdth 
. . 

th·e ·1f!toio. •8-$. of' -coaneetiOilft dta.l:.1.ished ·at -~ eoam·tator t.rantmitter 2!.,, 

&m·ee-: u···•z··1.6 se\ .• ,.ia· ci~~ mmsm"t~ ·ne, relay 2a ld.ll operate 

aal.f .. ·: ~·za is· ISO~ ·Up itt ·the -~·tAtor· trrmSlid. t~ -~2.. 8.11\~Uar.lt .if MJ . . . . . . 

·~e~ .. ·ieth1·, .sq· •x•~ .1:$ :Set-·up ~ the ·Cil>~· trali:Sllitter ~; r.ela: 28 

:id~l ~perat.e only ·w.heu •x• 1.lil· .set tip ,tn the coa!WfA.tol• tr.an.U.·tt.er 22, !be 

~pl-~t.o ~th of ·t.be· ·euiTen~. ·.daa euela .comold.ance· ot COI:U:!.ectiona iD trus-
.. 

aii~ta~tl ··n. a\d ·!& ia ·•·ta~shed 1:8· as toll01i81· 

· lr.ca po·At.tJ:f'e ot b.atttn;r· 29 ~iong conductor !0, tlu:ou.r,b all tho conti!ct-. 

lev&Ya. Ua4 ·,the -ten ·asaoeia·ted Closed ocm~ts of t.rmaittera. ~8 end .22~ .. 

. ~ ~ ., . ...... 

.. : · .. 

. . ·:· . .. . ·. :··· 

. ~ .. · :: : .. 

. ·. ,· ... ~ : . 

. . 
··:.··"': · .. 
· ..... · . 

; ~·: :· : .. 
. . . . . . . . ~ ·::. 

· .. ·· 
. : . • .. 

. · .... 
. · .. 

.··.·, .· 

. .. 
. · ':! 

.· ... • .. · 

..... 
. : . -;.: :~: : . ...... ;· 

·. ._., ·:· 

· COAdlJcti:)~·, i4-~· to Aet;&tiV:IJ. ~~ ~·tteq ·29;!1 lt 1.s ol.'V1aoe tb:it sinCe· tho -smae:ture· · ... ·: ·:··.-_:::·. 
• ' • • I • ~ • • : !': • • • ... 

Q· -Dad ~-~k ~t~c·t 52 ot relq ·2e t~· ·part,s of'·· the ~ircait to~ ene.rg1:1Dr .·. :: 
.·. . . ... . . . . . . . . . . . ::. ~- ··:<~/: 

. re~: .,,. ·ns- 10011. o!llt th·e relay bau neet:ve4 .an· ·~.te and .arae;t."taro 53· 1-a ·. · .. /.: .. :·. ';·~ 
~. : . . . . . . . . . . . ·:· . . :- : 

~\~a~_,'>-ee ctreuit for enerP,»i!lg Nla7· 2f! is brokan •t contact ·s2.. Since··_., .. ·· .. ·.~ .. :._· .. 

·.a~tra~:·{:s····;:1s· Wider· tans1cn ct .a n.t7aet~ie aprl~:b U'aat pNft8~. i'raa . :_.··· .. :;···· -~·:·.·. \:~: 
. .... ··.· .. ·:···.:: 

bo:tag- puile4 be.c.\t ut.o its ao:r.au pori:UoD on ftl:e.~s.e: ot l"elay m, e.neture 

·u.~tfr.HtabU.ah -ccat.act .ati 52 ad· WOllld aet up .a; chatter~g. But- :the 
. ·. .. _: ... : ·... . . . . . . . . . 

--~~~-. ·_.rzmgeacte &l'e ··auob t.ba.t .... al'S!Uit'Ore ss· ls tt,...z,. draa li.P b7 . .. ·. :;. ... ·. 

. . .. . . . 

raa~.g ·to .u.s. retr•ct.Gd· goeit.i.oa. where it C:BD r~ata.tdiah.contact a.t S2, 

atu l~~ar S5 ·1a· dl.?l.aced .. bJ ~~cal· l1CtioU. to .be deue&-ibed ·later., 

·bu.tUre SJ . ot :r&lq :28· also controls· the illaSDet. :s, Alrea• re.fErl'red ·to,·· 

. . . . 
. . . 

tor the· .,~r wtdeh. kG.o)lB ·coll&<l. ·.s._pr.i:-"l_g 8 uud.a·r ttb"'l.Gicm if' clo.sa~ or opce4 
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depedla.IUP.OD tlae tea.:aiOA o' t.be .eprJ.ngJ, t.bat i;s, .attv t.ae flpr.lng hq· 

eutftCfi.st.· .-tension:. the· .aotor I.e s~perl ·&4 ·1• ely etm.J'i;ed .sPin .aftei! 

.ti'tl·S t«l=$ica ·baa deer~!M,!.&ed bel.K a .e.ort&ln min!Jiam. 'ftle. ro·ts:tiozt. of the 
. . 

.elpher· .. i· 1el&ep-.... tep~. controUed b;r th8 .IJISiJ'let. %5., Ad the J"~tchet 

: ·.·· ':.·-;-:-~:::-~:'f':~ 
.... 

=:· ••• •• 

,•' o"".•a • 

·· .. 

re.terr~. ·tc . .-bon.. Asa11me· t.he .eontAc\-l..._e ·in ·tnn11i111ttera 2! ad 28. · . · .. 

':. 

. 0 •. 

r 
1 

t. 
' ' 

aoi u~ ·to ·uU'terent pGI'IID·to..tiOD:a .so tbfit.. relay 2.8· is DOt . eDergimecl Ud 
.. · .. 

hece :~\&ct 56 1a cluecl. .A C\lt'rent s.w.t.- troa positive ot ·battert "!/1. 

tbrou~. :cortduc·to.r 58,. ~ conta" .58., CO'IICluc~r a. !»lick contact 40,. 

al'IH.tur.e···~·'' ··condnetar ·~·,.-1d.ndina;·ot up.e\ 25., ooumtor 43, ·w nepti'fD· 

ot :bat.tft;y. 5?:. A !IOURtt\ry lmiftllSe pGS.EJe.~ ~~.P mo.pet zs· ud ~a'Qa,ea 

aras.ture .4l. .. w be .~ttr•cted~ bre~1dzis' ~· ~~rad t at ·back· ccnt.ae.t 40', 
. . . 

w~er.Gl,-.·. $~blrc 41» ut~de:r aotloa ~f' .it.$·· epring, ·rtt~e a...'14 again closes 

t)le ·cironi·t at 40·.. However_; tb!'J Hcrh.i.1Dicsl ·arna&aJe:it 1s neh t.h~t tbe. · 

-20~1 ·-$;,tl'ncUan of ansatur• 41 rel~.se• ~ .. pawl,. 1!41 · a.anoeiate! ntb . ... .. . : 

·tbe ~4tehct 8 the C1t1her :~ aad. 'tha.1 allOJ.fO the eiidier Wlbeel, d.rl.T(;II.'l by 

·coiled. sprifta s.·,: to· ad"Ya~ee ·.~e ·akp. faa.,. tbe· ciphSr wheel eoat:!AlJ&e to 
. . 

llOYe, ·~~· ~tap .flt .s. ii:ae,. so long as back, ~ltt."lct 56 of' relay 2.8 r.-.me .. 

-eloaod:;. :y;~» 'AOWeYV, .the pemu.tation of eont~ets .~e\. \t~ 1D the co·l!iim\ltt.tor· 

t.rm:ual:t;~c!i- ·be.cotte"5: the; 899· sa that .tttt u;t ill the ciphe~ tr~nai ttol!, 

tmlD ~au ISing the 00!1ple-ti01a·. Of the cbeel t. ~gh re1ily 28 &'15 al1"111ac:l7 . 
. ··.·~ ·. . . . . . 

. · .. . . 

·rmd ·i.e Mld ~p.c ·by .. le.'f'flr 55· as d.Deribeci e.~, JllrilP.et 2.5 ccnno~ operate 

to· n tl'-.d:rlll'll .ar&e:ture .. 41}. h'saee the pd'l 24 e.aaot. be rel.ea.sea·»· ·llh~pon ·the 
. . . . . 

: . . . . 

eipiier wh~ol eann.ot a·dvaactr ·DJ ··rvtb.er.. .A.a ata.toci WoJ'e,. the tird ·~lse 
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pill8: pos-itioaed tor p.enmtatiYe operatiOn :1n--pwpa es;rid:; a8ch. a s·M of' 
. . 

t'1ve pins and said. gro\J,P# -cornepOild~l 1:1 nubsr to. a. predetGU'111ned a;;lectiOG· 

of. che.r.a.cters; a aipher--ke7 ·transit.~:-' ·a CCDC~U.te.tor trsmni-tt&l" oontr.OlleiS 

hy :!dA gin!, :aaid. tranmd:tter ~r.i:s!.a;; :a .first :s.ot of ~n.t.li:ct l.wera omt 
. . 

pai:ro4·.e-Mata.c·t· .,ainta .electrJ.csll.1 opf-'.t·s.tivo ~eritb1 •. e4~d ·levera. \l81D& 
. -

actuated bl' th8 pua.tat4:veq poo.it1•84. ·p!as ot· .aidd -~1r&tor1 .-. . ·~· . . 

elootrioeJll op.m1t-sd throup .sal.d levu·e· Qd tlve of s&id ·contact poirlte, to 

est. up a: tirst se'. ot ti v:e ·p.ropooru.!i1.va at.epa 1D . tll& CQDtialli·11;J ·of .- elecwical. . 

path (os: 1;he ~i~lacememt. of' tbe COlan'ltatorJ. -~eaDL\ cooriill&tGd nth ...U 

OOlllllll~~r ~Bitter !or j·o~-Ur eontrollia£. ~e·stn't'e d1Si1laeeamta of the 

~-~r., .. H.u: .seas ·t.ei.ug ·CQ'lltftllsd bf.. sud ·eiph~ tr.sasraJ,tt.erJ a 

.secoDcl s~·t. ot· .aoc.ta~t. levc-£ ad paire_d Cilntact pointa elect.ric=illr operable 

. :' 

ad n.:.,.," .~r" ·~. e::ot~ points, to· ~e~ up~ ~econd 3et- .or .tive .PNG:rassiva stepa 

. i' 

. i 

... . . 

. ~ ... 

:·<··': . ·' 
-~ .;·_. . .. _ ... _:: . .. 

• ,,"• I 

.. ·.:··.· . 

: ... ~--

... · ·:=.· ...... · ... 
.. . ·': 

ln.· th& ~tiau'i"tr ·o.f u ·J>.leetrical path !or the· dis:_p"laeme't, ot t.lw. C.O.."tlHtator; 

ManS· tol• .l"'ts.Unt: the coaaata~ F:~<~ aenJ1B operatiw tit.h. ·-ami,d coz:mu.t.f1tor to 

cas&. •P.e~c.di~ 1ntf!rroP:uon ia 1 '-" ro"t.a.~oa; -~ m'!INls to ert..t).r.t· :md etap ·the 

:. : . . . .. ·. ~ 

..... .. ---·· ·. 

.. · .. · .. 
:-· . 

,_ . 

·-·:·. . .·. 
·.·· .... 

.. .... .-. 
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r· ... 
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.=·:· -.:,_ .. _.:_ 

.. -
-~ . 

-~ . . "! 

. . . . :·:. 
· · · dpe.l.a_g E!lsents. 1:l el.ectr.1cc":l. ·cL~it coueot~~n nth .!, tl!F$ll"t:-sb 

. . 

tll~ifin:t-Iter~, said kqboatd ·eomp.r.1:Gia£ a ¢orre~ond!n:g num:t-v (If 

etmt.5;ct& .·r.o~- -cl~siUg said cbcuit eonne~ttOn.£1~ .a ,hral,.ni.t code. :eiphel--
.. · -:.· :·. . . 

keJ tr:.~~~$ter c~:!'dinat~ .. uth aa1d key:'bO.rd· ~ J.ointlr eontr91 .:D-!.id 
.. ·. ~-- .. . . . 

.. . . 

. si~e.l.Ug· ~e:mEm·tsJ aeana !or e!.tGging ·the el~tri~al petho bet'flwm the 
. :.:·:· . 

. . . 

diet.l"i.at·tsd :em_ the .. obverse f.Rce of S~itl ¥1beel; ·a· .eecond :!nd .mmol;0!0\1$! ~t 

of ·t~.tl'~su oontacrte -eq\iitistml.tly 4iaJ-t.rib.l.ted. ·• tiie rever$& f~ ot 
. . 

~id *:eelJ eonciu.otors .nspecUvely comeo.Uu·g the contacts of on~. lace· 

dth the eoo~cts f# the ether _·#ace.t· ... twent,.-.iz. seta af· pina. -~t.ad . .cm 
. . . 

tbe rim ~ said. -.heel ud .P"si t~ed tor pei'IIQtaU ve opere.tiaft .accorQi.nq: 

... - .J 

. ·.: .. · ! 

· ... ··· ... 
.. ·! 

.. · ... .' 

. . :··: 

... •: ... .. · ., 

·.··=·.=: . 
:-:·,_ ..... . · 

J!' :• I 

... ·· \:: 
.' : ... : 

. ~- : . . ~- : ~ 
.·'. 

... ·: 

~ .· . ·: . 

.·to the. ·pererutations c£ a f1•e-unit code; a coau~tor traaait:t.er· coapr11$.l.ag 

a tiret eet ·of· tive. ·contact .la~e· e~ectr,l.-cell:r oper:~ble Yd.th ·ten pelred . 

~t.t.et- _pofn~~ tia.td levers being eetl.J;~~t~ci- by 't;be-.pin.s .ot liai4. oo•tato<r., 
. . .. ~ : _ _ :: .: ... ·-~· 

aou P.l~ctriv.tt11T o.per~ted t.brQugh .sSd;!l levors and ·five of said cout&.ct ,pom.t.a,..~··_.·,. ···:·;.; 
. . . --::_ .. · .. ·•·.· ..... 

fii~-~··.set of f1Ym contsei:. lever• ~lectric!fll.7 ope1•~bil.e nth 'Wft ·paired 

·con.tact. poirlts,. sa~d contact lewrs \."e~! actU~t,ed ~ t.he c!.phe:r-ko)'" trfllls-

s1tteJ>,· tthan operated through· :t:ts eoa~ct.·l:g\fWs 31\<l. five or i·t& ten ae~ocietecl . . 

- . 
lo. .the ecntimlit7 ot tb.·~· sa~H el&etrical ·etrcait for tha· di.eplacelllcmt. of the 

coa:au.~atDS'J ·seau.s de,poodcmt upon the contiuuitv. ot sr.d.4 el-ectrical. circuit. to 

ett.ot di;aplaenanta of the COlllmtator etil the. first. set; ·of' .fiw· JWOgrHBive 

·.steps · . .xaetly •atc~es the secoad -se·t of .Uwe Pz'ogre·ssi•e et.eps in -~ 

c:qDunu1t; ot ··s.ai.o ~lectr1cal.. oircoJ.-t_. 

40. ln a OJ:7ptograph1c &Jatem_, eaiplo7in1 &1 4&lea~t ·~pon. whioh a plain 

text. charact-er is eG·~;bl.i:sllea, 8Dd M e~Bli'Qli. upon which .a ciphiJ" ~otcr 

. . : 
•• -~-1' • 

~ ~- .. ·. 

:-... 
. . . . . -:~~ 

.. 
. -·. ·: 

.. . . 

•• •• • ... 1 

."' ·:: ._:~ 

.... ·-·~ . : 

. . ... 

.·=·· '.)· 

. . ~ 

':.: 
.. 

· .... 

. -~ 
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.. · 
. . · .. ~ 
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ia. eatabush.t. &Ad aollld!ns a mtchJJac cimee operaUTelf tatupoae4 

betft8a se.14: elem:m·taJ tt. -.thad of" ·allo1phei"1B& :wbich C:Oil$1&\8 a 

.eoutiftuou.alJ "ftl'JiD& the cipher :reqltea-t ot a gi.Tau plda· teat ~act.er, 

. . ~~·: . . . . . . .i 

. -~3:::.;. -~ . ' . ·i 

. ' . ·.. . ~ 

l 

· ... J 

b7 ~,. omatroU!ng th, aperiod1c dlaplacemeou Gt ·a&ld nitoblD& .4ence. 
. . ~ 

. ·.· :·· i 
' 

text .Character ·1• .ata:JaUahed, ad. rm ·el&~Qt upon .tJ!ch ·a ciphe.- ebaracter 

ls esta~UBhet, and 1Dclud1Ag a awitchiftl Ued.ce opentlvel1 ltlt.erpoiHd · 
. . . 

·bet.~ .BG.1d eleaent.-,. ·aDd cooriinated tor use-ad~ the con.trol. of a ciphe-r-

key ~sdt\er; the metho4· of encipherlns···vh1ch ·COltai~tl 1n coutinuouslr 

.vaqin& ~e ·Qiphor Wetiilt.ant. ot .&. given pl$1u text character, by u:temally 

cont.rolliDI ·the aperiodic. tU..splace&~ta ot aaid .sntch1Dg 4erloe •. ·the Gtep

of ext~ eoutrol mwlftllg· the ·.pxvduet.lcll bJ the c:lpher..U, tz'BD-IIId. t.te 

·of a UI11•Wll111ltl;e r~ nquace.. of~~ oharactarlit. 

. . 

42 •. In a ~tographic qsta,.. empl.ojinc a eltitlent upOB llih1ch a -plain. 

text ch~ctor· 1~ es-tablished,_ awl .. • .eletHD:t ~ *i.cb. a :ciPhatr cbuacter 
.:·.:·. 

1:s established,· aaa ·molucling a SldtcMDs ~e'9'1q.e oper.:ativelJ iltt.erpoaod 

· be-t."~teft. .sud mlementa. and coordiDa.ted tor use Vader the control of a cipb.er

. k&7 ttt••itter tm-Gu·gh wbicll is passed a perforated tape•· t.he. :se\hQd of 

enei,bering· 'Which crm·s1sta in eoiltin~oulil7 ~~the Cipher· :resultut ot 

.. ·I 

.... .. : .:.j 
: .. · ... '·.··.l 

. . . . . ~ 

.... 
. . ·· · .. '! 

. ·.:. J 
.. ·, 

·. ::~ . .. ., 

. : 

' . i 

:· ..... · ·. 

a &!Yer.t. .. pl&ia te"Jtt cl\a;-:'-'cter, b.1 eztei.naUy eontrol.llra·g tile aperiodic ct1e- .:- ·,_.· . -; 

plac~ea~ of· u14 n1 tching devi.ce-, the -8\ei.!:!-. ot at-emal. coatl!'ol iD'90l'f1D£ 

$he- pi'Oduc.U.on l.lJ ·the o1~Gl"-tq tr41!1UIId.tter ·fd a aainblligible randea 
. . 

:~erice .ot lte71u·a characters; and .. chaufllD& the aequaoe of =t.be ·.tqtq 
. . 

cban.o:ter.a. =ot· =said traa1t.ter. 

48•~- · :~ a. CJ7Pto6Z'aph.t.e .~stem., eaplo71t&r m eleraeat upoa -~b -a .pla1a 

teXt -ch~r is eetabliabed. and an eleaat· U,P.GQ ·•b1ch a ci;tther characw 

.ts· e:s:~liaht!d~ and. ineluaiq a s'llitch1A&.d~v1ce op$rat1wq .iA~~sed 
. · . . 

bet_. .. fld.tt eleaent$, ·ancl coori~ated tor· use· under the control ot a ctp'bar-

keT tnraiilitter thnm.&b .. l!bich ·1a passed a: perforated \apeJ the uthod ot 

' .. 

.. : 

: .· ... 

.. ·.·. , . 
. ·: .. : . ,....... ·. 

. . : . . . . 
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-~pbeJ"ilng· -:'lfhleh ecm&is:ts in ooatlBaously 'fal71ng the c1'9heJ' rcsuJ.;~t- ot 

;a . .g1,.-•· p",l&iu. tat.- charaeter_, b7 oxtena&l.ly ~trolling_ the aperiodic dle

p1ao•enta of sai~ ·-a111tcb.1ns device.,. the step ot external cm1t.i'ol "1avolY1n& 

·:the pl'Odl)cttoo. ·by ·the cipher-k"GJ t.rtmamitter -ot m UD.intelligibl~ ·r.endoa 

-seqlumc• of "kqing eY:nG'tGrSJ chagtug the ee(lUenca_ ot the ~g :cbaT~acters 

f4- .trdd--.trtm,al"tt.t:~rl an-d.- mmd.ilg -said. tape -conten-sive 1a lon£:t:b. ·with ·the to-tal 

l•~ -ot- ··tt.e set o£· messqes- to be enciphe~ .. - _ 

44..- ~-a cq,i)toi,i1"aphic er-stea, .. u;lO';iu1 ~ eleaet upon· .which a ·pl.ain 

-t.nt ·ohuac-ter ,1::; -es-tablished_, and: en -ela&a\t upon. vaich a cipher -cha.n:cte.r 

1e es~bU.abed-, a~d inoludi12,S. a: awitc.'liai- ae~ice- operatively inte;rpoaed 

bet.J:t.ea· .;;;aid ~leueD.to, end coordirl-at.ed .for uae wu!.:.r t~ contTOl of a: cipher--

·k·e,. -.trma,ai tter --tw'rou&h ·•hi_ch is passed -a. perf'o:r-tlted ·tape; the ·uothod ot 

ceiP:~edn:g which consb:ts= ill contin.uausq ·varying th~ <;i:¢1er resultan·t ot 

--n: -si~tm --_p!al.u text- ehare.et-er. by ~ema.lJ.¥ eon·trolllng the :eiperlodic -~~ 
~- - - - ' 

place:aents· ot sd<l. switching de.Yice_, the step -or· exte:mal con.trol iftvolving 
. . . . 

the prodoc~~on_ b7 the- cipl\er-ke1 tr'!lJ·Sitlitter- :or_-&- unintelligible J;"aztdCII 

80JiUUDC6 _ ~~: :tey~i- charac:ter8J ehangil'ig_ fJ1e:. SetJU·eace of'" •the k•yi.ng characters 

-of' ·s·aid-- -treaittel";. -.US.Cf: said. tape coex~"lsive in lcgth with the wtal 

len;gth :or· the &et. ot mesaage1J to be encipheNd,J and cbanging said tnj,lf) ri·th 

-each -cli.tf.ere."lt set of mesa~ .. 

·~xt character is eetabllsned, ana -m,l eleiuen.t U);101l ~ch a cipher· ch$.1"acter 

ia •u·tab.l.:bhcd-, .and- .blcJ.a«ing t~o e-onn:eetiO~- chaagiug device opsrat1.vel7 

in.-terp(Jaed be.t.ween said f'~·GCoJartts,. said device being coordinated fo·r use urad.er 

the- c~trol_ or • cipher-key treuumi~ter; t.he a.otho4 ol!-enciphering 'llhich 
. . ... 

con-31st$ in con-t!!!uously -val".{i!lg· -the -c.iP._ilsr- renltant of Co ti,VEliD. -pl&in. :ten 

char_act.v,, -by extemally con'bolliD,g tb& :aperi:odic dlspl80el\'l.ea.ts or seld 

c.onaec,~<a ,ebaelng- de-v1:ce1 the s:tep -ot _ e:ttem&l control involving the 

.•·. · .. 
·.· ... 

·-··: 

-
.... · 

· .. ·.· 
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·. · .. 

·.= 

.. ·· .. · .. ·:· 
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producti~:-bt the c;i;P.her-k.,- trmaittfn." of-an unintollipbls, rcdoa -eqo·eoe ·_ >.-:_·_ 

_:!;' 

. . . . . ·:'-:.·.; 
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Join~V -nth the connection ehmlpn.g -d.ev.icit in controll.iDs the di.spl:acf31!Hin'ts 

or strid d'Nice~ 

. . 

text character 1e e:ttabl.1shed:, and an element upcm ..td·ch a cipher character . . 

'1ntel-1)0:sed ~tnan said .alemE:DtS, end dev.t.ee· beiug coo~inated for use· mtdel' 

·the eO!ltml·Qt a cipher-k$1 tr$11!t!dtter; th~ athod .of enclphering ·fihich 

con~iste 1a ·cont111uou~l7 vuy.ing the ai,'J,her ·:resultant e>f e;. givoo ·plain text 

charaeter ·'b1 ezerc1s1n.g a two-ph.-ls-e COtltrOl o~r the· sptn"i.Odic di:spl.aec.snts 

of' said ·.r~~table conn·eetian changing· -t\evle.e; · C·!J.u..sing one phtt.~&e o·f 3~tid 

contrril to bo exercised internally; ·and -~~sing the othnr p~se ot n~d 

COD'trol ·to be 02orciaed e:temall7. 

47. In. a ·crtPtoar&?hiC systea,. enplo:ylng -an elomat 1.tpoil 'Which a .plaiD. 

text.. character -:is e-stabl.is.'led, s11d en ~sent ·upon whiCh a· ci_pher c'ha~$cter· 

. '· ... · 

....... ! 

.. 
. · .. 

· ... :. · . 

.. · .. 

. · ... 
.. · ...... 

. : . . ·~. 

·.·.·.. . 
·.···. ·. 
':.; ·. .~ ... 

. . ~· . · . .'• .. · 

..... ·.·./. ··:·,: 

.'·. ::· .... 
·· .. :·. 

·: . . . . .. ~: 

• :" ·:I" 

···: ·: . . : 

1.& establi.shed_1 and . .lnclud.iD.g a .r.ot.atable connecti.on chmging d-.vice opar~-.t1vel..7 .·: .. ·.·. 
. ~ . . . . ~ . :. 

. . 

.i~terpoaed betlt'eeU :~d P.leem·ts;· the ·matbo¢. of enciphe.rl.n~. which .con:Jist&. iD 

contuuou.sly var.r1zag the cipher reB'Jl tant cf -n .gi vm· -pla-in text character 

b7 ~-erc1-sin3 .a. two-ph~eo con tl'Ol. OV91" the ap-eriodic ·d1..,P4.c'!!!!ent..s ot ·sd..d 

rotatable cormect~on ehan~1ng .device; causing one _pha$e -or said c®trol to 

be axerci"s4!Kl intera.ally, ~ setting: up pe.nnt~:tion·f! co~sponding 1n n'Wiber. . 

·to· a predetemhed .seletion of. cheraeters of a :plu:rsl-unit code; ca:s1ng · 

the oth~r £.lb.o·se o_f -~aid eontl"'l to ·be exerCised ertt~tmslly br settins· up 8D 

. . 

'Wl1o.tell.ig1ble, rm:ad.om Beq,uen.ce or c!v.i:ractoru 1n a. plur.al-wlit -code.; -~Dd 

ceusine; :m :!.nteraetion b&t'lnen Q1d phaaea to .j.ointl;y· cOn.tr.ol ·the apericdic 

. 46.. In .. ~ e17Ptograph1.c syiStn eaploJ;lllg a.$ one or .its key.in·g :elemm:t.s 

a. cipb.eT-~ay i;bms:ai:t.tf!r, ao.id ~aualttor using a Ci~• .pe:rtmi·ted in 

accordece n·~ 3 .fi:v~ t eode, and also -eraplo)rin·g ·a second tran~itterJ. 

-the method of' ol:im1nat.i.aG from th~ ·.t'"inal .eJ7Pt.or~ams thoso- pe.l'IDUtations ot 
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said. oode :ah1ch .h&ve no staad.ari .eq~i•al•ts. itt the COllYOntional tw.enty-s1x. 

l;et~ Morae .. code.,. said aethocl aoc~stms i'R C'4Vain§ e&id cipluir-by t~li:ls

m..u.r to. int.e:rli.Ct. t~l th the aedO'tld trGsai.tte..r;· the la·tter beiDs ent:irel.T 

.1nd~pmden ~-. ot control by the -message. ,char.acte~-•· 
. . . . 

49.. ·In, 11 ceyptographic· qstam, emplo1.1n• as one of its keying. &1-.t. 

a. cipher-ker t,ransmi tter., uaiDg a ci_pher-kq __ perated in aecordanca with -a 

fiv~Dit code, -aad .-operaUw wJ:th a ainale electl'icBl. circuit bav~& teD 
. . 

.md·•pondim.t.· circuit breatiag elements;. the methOfl .. or elillinatina from the 

.f:ta.ai ·eryptograms ·those pe:r~~Utat.icms- of ad.d code w:b.t.oh have no etmdarcl 

equivsl..ents in the ,catveDtion&l tvoo:t.,--six .let.ter ·Mor.s·e code., e.aio metilod 

t:ml~ist:Log· 1D causing 9aid wunamitter to cortt;.rol the opt~Diag and. closiD·I 

or ·five ot the teo i.D.depandoat circvi t breaking elemm:ta .in $\id single 
. I 

eloc1.T.icsl cil'cui.t. 

·so.· In a crypto&r&p~o s;yata, eaplo,-!Dg a ·ttrst tr.umittu and .a 

connec.ticm-. c:hangbg device eoDtroll"S.ng ed.d trusmi tt&r; a eecoad ~s

.rd.tter· aftd a ·perforated lE&J'-t&pe p&J'Stlted 1B acc()rdafteo 111.-tb ·a ft:va-~t 

eode eontrollir&1g sdd .. eeeend t.ran..U:.tte:rJ· ami iD<tludlni a o:tngle ele.e~!.eal. . \ ·. . . . . 

· · ei~Ollit. operstively U30C1·at.ed· llith said. traaSidttero .• ·the said ciMUi·t 

haVing tea inde,peodent c1rou1·t brGaidil_g el.ements' arranged 1n t.o ·seta, of 

t1-ve. alelients each;· the method' of ellm1nst1ng trail th& tinal cqpt.ogi"t'UaS 

·t~~· permu.tations ot Q&ie f'1Ye-unit, .code. ·whi-ch. have .o.~ st.'i&la.rd equivaJ.eu·.t.a 

in -the· ·~Y6flti.one..l t'-"t'ntrf-'six letter iior&& code, said method coa·d;stJ.ng· 
. . 

in .. C&uaiUa both tranaitter·s JoiD·tl,r t.o caatr.ol the opeuiitg. ad ·cloain~ of 

&~id .electri-cal e,i.rouit,. tbe ~at set of ·.fiYti clTCUi.t br~akin.g. oleaents 

being c~·troll.ed by oa-e of said truumtt.t.e:r.a, ·ancl ·Uw ~econc;l. s.et.· of t1ve. 

e':_rcuit ·breaking elements being controlled by 't~o- s:ecqatl transmitter. 
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