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pt••• reyol~tlon of aaid ro,or conatit~tac a a1pberlmg o,ale aD4 

Mob aald o1pberlJ2C 07ale oOI"'"e•pord.lug to the tt. durlDg which a 

k17 of the b7'board. S.• 4epresMt.'l; aD4 MaU for Hleoti»c ou ot Mid 

poten\1al alpherlmg poaltioa• \o beCGie the operatlYe olp~rlD« 

fOil,1aa wltbih a o1pher1ag 07Qle. 

tor fti71DC the cozmea\lon• lMttnen the obaractll" etementt am the 
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at a ut.tors aDCUtar .. locUr \'bi'011Ch all l&id poaUlont, eaoh OGIIIPle\e 

reYolu,lou of lald rotor cont,1t•t1mg a olpherlQI QFale aDd each .. ld 

olpberiuc 07011 aOJ'reapoD4lDC to the ,,_ 4urtmc wb1ob. a b)' of the 

DJ"boud 1a clepreate4; M&U for Hleo\111£ o• ot aatd potential 

ot.pherl!'l potUlOill '• beoc. 'he operatlag o1pbtrlll(!' poaUio.D el\htza 

a oipbertmc arole aD4 ..... for ~ac the ••t•otton wl\h tuoceaal•• 

of lhe DJ"I ot lb.e keJ'N&rd. 

a. Ia a CIJ'7Pl0£l"aph1 a DJboa'l'd eomprtat• a .. , of ebaftc,er 

.-M:r wUh \he maber of ebe.raoter •1-nte; .... for eatab111hizc 

u4 lbe elpal.lmc el8IMID\t, tali MaU oouittS.Dg ot a ••• ot tnaulated. 

coD4~\o:re wlthln a clpbar rotor wblab bae a ~lipltol\y of po,ential 

oi.phU't:a« pot1Uozae; ...., tor 41'1Y1DS Mld I'0\01' .. .-nUal\7 u4 
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repeUtiwl;r at a atON aDCUlar wlooUy tbl'ouch all eat4 olpher1TJC 

poet\ioua; each oomple\e ~•Yol~lOD of aai4 ~o\or ooDa\t,utla& a 

olpbei'S.IIC C701• all4 eaob Rl4 alphel'iJJC eyole oorr•epoml• to the 

tl• a a, Of \ba b7laGU'Cl ll depretaedl _.Ill tor MlecUJC one of 

.. u. pote».Ual ctpherlJrC poatttou• \o beaOIIMI the operatl•• olpberilll 

poat\lOD wltihlD & Ol,berla« Ctolet Mld MUI OOIIIPJ"111rtg & dlttil'ilnlter 

u4 • llruh N'YolYlDC a'bou\ the faoe of ut4 dl•'rtlnl\01' 87110hr'Onou.aly 

M.t\817, ald rel.,- 'Mime oontrot ted 'D7 a otrcui \ tn 11'h1Cb are placed 

'l'&nllat.or. ..S.d \ranalator 'beiag eon\rollad lt7 a .. , of aaa wbealll 

elewenta& a olpber rotor far eatabltahlD« a .-1\lpttol\y of aoanectioDa 
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a 411\riltu\01' \be face of which it 41Y14ed up 1Dto \nsu1"-ted a~Dta 

a ltrWih .... .Pill£ taicl segments IJDOhroDoualy w1tb the rotor; ' OUl wheel 

Mchan1tUL tor es\a'b\1sh1~ a cipber ke:r; a t!'lllnalator 1118chan1u for 

combinin« tbe etfeeta of a11.ii C'l:a. •heel mech&nism; a 1Wltohbov" tor 

ohllraater alezenta; !lM a relq controlled. bT the ou wbeel ldehard• 

fGr \he purpose of ooDUotiJtC 'hi btJboard t.o baU.ery a\ a aeleote4 
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u4 \be algDali~ element•, IDIUa for ••l.ec\1121 o~~e or a aet of l&l4 

comwc\lo:na durim« the tl• a D7 ot \hll kly'boar4 is 4apreaeed.; &Del 

MaU for Y&J71~ the u\eoUon w\th ••~•••tw depraesions of the kef• 

c1~her keJ aequ.~ conaietiag of permutations of a plural-~t ooae 

M4 ua111 tor \raDala\1rc \.lle penna.ta\1o.D~ Ht liP in uid oo:le b7 u14 

aam-wM•l •cl:lui• lntc; a lilliUed n•'ber ot alJJ«l8•Wlit 'bylllg 

oh&raot.el"a. 

cipber ke7 Mqwnsae conaiat.lJW of perana.tattou ot a plval-un\t code; 

charac\er•; all4 a twUob.board tor reduci:a« •ld nf\w: chu'c'•r• to 
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D1 eequeDCe competed ot al:ng\e-1Ulit keyl~J#.'. ohancters, aald ••au ccm-

alati~ of a ~heel mac~.- coAtrolltng the permutation bare ot a 

trBDslator, a set or cont~cta controlled b,r the ttun' bars of laid 

'ftDtlat;or; u4 a 4\atrllN.tor the ~ll'' ot wh1oh are oonnecte4 to 

aaid con,acta. 

oousiat1~ or a ORm-Wbeet ~oh~nism tor oontrottt~ the permutation 

'llu'• of a \rua\at.or; a set of contaote cout.rol\ed 'b1 the atut 
'bara o! Mid trAnslator; u4 a dt.ttl'i'butor the aegraente ot whieh are 

t;htt permuta\lon bars of a tJ'utlatOI'i a eat of codaott 'coatrolled 'b7 
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which are cc. antei '• eali con\uts t'!lroup a •U.chboa?a ~t"" \o 

n4l1De the n111.111r of etfeo\a o'bt,al•bte 'hGIII the tran•lator lo the 

\Matwern t.he oOD,aote of 'be tnulator aDl \be· •..-n\1 of \he 4le\:rl-.aw. 

11.. I11 a crrtlD£1'aph, a 'k87'board ooa~rlll- a aet ot cburctel' 

olpbert.np, poattloDI. eM~ co~~,ptet;e rnolalo11 ot eat\\ •~lea,.,!\ :rotor 01' 

oOI'napoDd.l!J4 to tile \illle dvlw, which a 'DJ of 'he JrA;rbovcl S.e clepreiM4; 

a1111 _.. for •l•atlarc o• of •tel pneatlal olpherlac poel\lou to 'biO­

•• op•atlw olpllftl• po•l,tn 1n a14 ol~llll a;role. 

_.,_ 
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el .. a\a; a OOITeapolldlug sat cf at.caU.~~g e1emeDta; a aet ot rc.ta\abl.e 

DN!t1pl1a1tr ot potential alpharimc poalttonsi me~s for aetecti~ ODI 

or mare ot •1d cOIIIIIIU&a.tora to become rotors to be 4riwn aequer.tiR.l\7 

pote11tta\ cl!)herlmr. poe1t1ana, each complete revolution of aald aelec'.t 

rotor or rotara conat1t~t1~ a olp~r~ c~le aDd each laid c1pnar1~ 

qcl• coneaooni1»c to tbe t line durlmc wntch a key ot the kerb01.rd b 

depreaaed; ••• tor aetectl~ ~ne of es.ld potenUal c1pher1ZJg ~oettiona 

to beaaD& tlhe cr~erat'ln ctpherl%11!' poaUior. in aatd. ctphel1.~ crete; aliA 

.. au1 tor ~fi~ the aelectlo~ of aaid gotentiat clgheri~ ~~uit1cn 

ateliiBnta alld a correapondi.Dr. set of contactia L'IBOCitlte~ therewith; an 
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tor \be paa~age ot eleo\rlo cena\a :trcxo the ood•ota ot the bJboard 'o 

OM ot tbe ke7• of \ba 'DJ'board Will now alon« o~ of the path1 in Mid 

Hleo\ed Mt of path• to ou of the ll~D&llag el ... Dte ot tM 1Dd1aa\lm« 

•chant.•; azul meana for fti'J1.zrc 1airi momanta17 Hlect.ton of a Ht or 

.. t.d pathe nth a'\100ela1Ye depreaaS.ona of tbe n1• of the ke7boa1'4. 

14. lc a CJ7Pt.o«raph. a AJ"bO&J'4 OGIIJiriatzc a aet of oharaeter 

el .. nta aD'1 a a01'rea_p01ld1zrc Ht of contact• .. eaotate i wUh the ch&Noter 

el.ementa; an llldioatlrc MObanla a.eaoola.te4 1flth .Ud keyboard aD4 com-

- 9 .. 



REF ID:A39541 

conduatort 'betwaen nid bfboa:r4 aDd •ld la!loaUmt. aeohanlna; me&Dt 

eleatrioal OOIU'l8a\1ons 'between the contact• or •ald ~.rerboard alll\ the 

a oorreepolldtzrc ••t of e1gma1lll« elMeuta in a potentt&ll7 operatt•• 

cone\ant tp .. 4, each complete re•alutlon of the rotor OCIDpJ"i.ei.nr. ODt 

operatt~ CJCle during whlch \he DJ'board ~ 'be oper~\etl in enatpherin« 

- 10-



REF ID:A39541 

upon operrt.tlon of the Y..eJ>b~rd; a set of contact leYera and aesoot.J.tt\84 

contact a control ted 'by the CNJ-wbeel. mechanism; a tranalator mechaniam. 

controller!. by- the ca.-wheel awohan1aQ tor oomb1n1t~~; the etfecta of the 

or alpber-ke7i~ circuits; a .. ttchboard tor reduci~ the pluralitY" ot 

c1phel"•'D71rc c1ro'\dta to a JllBibett of c1rculta corretpond1J'f!: with the 

of cbar~cter element• of the ke7board a~ coDr.eoted to o~~e aide or the 

of the d.ietribut.or, the br'uah Arm 'belm« u:yed to the aama shan on which 

the aommutator 1• rotated b7 the motor so that the CCIII.n1T.ltator am the 

wuh on \he distributor face ro\ate qucbronously; and a rel!Q' oo:utro11e4 

by ~aid dt•tzoi'butor tor connecthr. t.he keybcm-4 to a power aource for a 

epeciflc inet.Nlt ln the operatbc qc te. at.d tn1tant llelJJ« daterminacl br 

tbe clpber-ker comb1natlon eatabltsbed ~ t~ a...wbee1 meohanlam. 
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wnic:.&. a:re iaterpoaed betwaen '•o fixet staten aDd w!1ich baa a .rnu.lttpUoi\1 

said J>Gtora beil,l£ mounted ~014. a .-nat\: •!'till for rotat1r.e; une or mora of 

i~~g the 0011111\0n termit~al of t.b.e contac\s of \he ketboard. to • aouroe ot 

eleotJ>io poten\lal ·~•~ aaii .. leoted rotors of the aet ot rotor• hA .. 
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• 

•e.Jla tor ooDUCUJl#t' the ke7baud t.o 'M\t•J'T for 'he "'!Jlii"'POte ~f 

••'ablltbl~ opera,1Ye electrical couaeation betweeD the ke7~d 

all4 ,. at.~U~ element•, .. ta meana bet~ actuated ont.y d~bll!' a 

apeclflo t.lM•tn,erul wlthtn e Ht ot eqv.l U.me-tntenale ir.to wb1ch 
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