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1. In a ~r.Jptograph, n .set ot.chsr.a~ter elements constitutimg 

a·keJboard~ and a set of indicating elemante, said elements betug alae~ . . . 
trlcall7 tnterreiated ; me~a compria~ a ~e~ies ot switching devices to 

eatablieb ceyptOf.'l'&ph~c relr?.ti~nahipe between B&ld. seta of elements .. 

and me~ns to cAuse sa_id s~ltchi:ag devices to perform cr,.ptosr" ptlic nbstitutlOJ\ 

tanctione aDd cryptqgrap~ic control fuDctlo~ • 

.2.· In a crypt~.Ph, a set of'.~barscter elanaa.ta coutitu1i1JJS a 

ke7b081"d1 and c. aet of 1Dtllc!!.t~ el~ents, Aid aets ot elements belli£ 

e1ectr:lcall7 interrelated.; means comprisi:ag a aer~ea of CGIID'!lUtatora to . . . . . 

BftabliPh Cr:Pt~raphic r&latiODBhlpa between said sets of elema~ts I 
. . 

meant to ca.uea f.aid CODIIlU.t'l!tora t-o perform cry'PtO{"raphic Bu.batl tution 

· _.f'lmctiona 8.nd CZ"JPtogro.phic ~ontrol t1Ulctiona .; _and d1~lecerJet~t ~che.n­

tams to ettect dtaplPcementa of the coiDIIIUtatora when l)·erfOI'IIlint: substi tuticm 

tmu:t ions, ~ld mecbai111Dls be!Dg electrtcall.y controlled b7 said comana.tatora ,. 
·. 

.. ' 

when perto~!Dg control tuncttana~ ·. 

3. In a CIJptogra.ph, a keyboard ~ompriai:ng che.rectar elements. 

aDd a plur&ltty of signaling devices, said elements and &Bid devices being 

electrically 1ntarrelata4 ·a means tor artabl1BhlDB ocyptOL~npbic relation• 

between said devioa• and said elem~nts1 said means tncludl~ a first ••t ot 
'. 

commutators far.per£o~1Dg cryptographic subatttutiOD fUnotiOD8
1 
~a 88CODd 

set ot cammmtatora for perto~ing cryptQBr&phic control tunctiODa. 

~ ..:1.:::1.., ... _.,:.,:' - :,.· __ ..., 
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. i I. "• _~ppaatu •• elal...S ln ctr.~• ~. ta which a&J.d •••.a 
I -•' ,,., •••t.._. OGD"nlS"\Jie O'JMratto• of tb4t ftnt •t Qf coaa ut.-.. 
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I I 
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' ,, •• 
.,....._ aa4 & -' ot .,_11116 4e-w1c• J ....u ._'PI'le111€ a 8ft .r .0. . 

.. . 
-~1•U• --~ .. ..,..,.,. •n~'J.t•Mee apeJ"f'lttw OQJtOiJI"&Jbia nlatlotdl. 

·~ -
~Mn U.. IIA14 ollafte'ter •1-\e "'id a14 •1£Ml~IW cleY1ne• 1 ••~ 

~ .. \ 
7. Ia " el'1f'~ a ":' ot Gha:rMter •l•eat• e~t'd-

' 
· ~- • ~ret an4 ,_ -.t of •IIMllnc ••• ,_, eleo~rlc:ali7 SD.terrd&•e& 

~ / r-b •ld el81Mau 1 -~ ~- •nr-blillhiJIS .,.....,,._ oryptor,raphto M-; 
I .'1~\loal "-tw"n -.t4l u•t•• flat •ld elA.-at•• lMl\llltiW ~ •t of at.plllu-

. I\ -

~.Uir .._.t•'tOr• 1 Mill .... t• etteet tu ~ Uepla~t• or •tC 
' ~. i 

·o-tfl.to:r-. 1nclll4las a .. t ot •cm\rol a~tn.twe .. ap\14 to t~thet 

,;,\. cllaplMe118!\t D!'&r&t l.OJ\• lalliYlt.nall;) • 
.'1 • 
I 

\ 
I: • ·' . 

:, 1.1ttr; a teJ'b•rct. aad a .. , et •~111¥. de:wlMa elaeuteall~ -latunl&tlll 
I • • I 

j .:~ \llal•wlUl 1 Mal18 t• ed.~l•lll»c Ol'tpt~J*te l!'alatt._. betweea •14 
I 
I I\ , 

.· .·~~t• lQad artl4 te•t .. •. taelwllftl' a"''~ ol ... f.IW ca.Nh.tora 1 d.l .. 
' ,, ?/ _.. .... , •onant .. to ert10t the _.,. .. lliiPl._.,. _ot ••14 eo.mta-.n- J 
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1. In a OJ7P\....,.. a eet •t el&aaoW. elM•• ..,. 
nt~•- a DJllllarA. aa11 Wle•~t.ac 4rfl•• lll•l•v~ ••••do•tt• 
wttll Mlt •1-..t• t ..... _...,..t•~-.r a a~JtCl..- .. , et •n · •tlttera to 

eaultU•ta .,....,iw •~"ntesrsP1• l'etau ......... -.14 '"'"' Ml4·•lfl 

10. ln. a CJ'7J'taa-.l'h. .. •t ot et.l'l'eYJ' •1-nt• ... tt.t.ut-

1 .. a te,lMtard• Nl4 lnd1C.t11'16' 4e'f1ael! tn •lliOt.rtc'll 008Nideat1oa w1tll 

nl• •1--t• ; MAM w eatc.ltlbh GI'JPW«<'&J4da relfr.tloMht»e ......._ 

al4 -~a·~ all 8AlC •1--•'•• --.nsJ»« a •' ot eo~uton J .... .. 

\o .... ,.,. aaltl Mlft.~l--1"' and •f'.lla t.o caue t.H •- ..t. •t .... ta-\an 

to fd'hm ~o~ Gi')pt.rapJtto .-.u·u.uoa M4 OJ7pt~'!'r"tphl• aoa\J'Ol f'ulle-

tl•••· 
11. la a o·· ~J'tcacraPh. • .n ot ebU.tel' elMnt• OQIU'Jtltllt­

. i,:g • ke,-b-.r4, e.nd Sad1c.&tS.J~g ...... toe• 1ft. al .. vleal .-lcr.tloa wl~ 

ea14 el-.nt.a 1 •• ilo ••taltll•h OJ"1pt~llt •la.t10111thlpe ••­

Mltl 4eYloe .. Aml IMld. elWAt., CONJtl'lflit.W a .. , of .,.....,,.ter• f M"· 
u fti"J' -~4 NlAt.lhllaiPII r Mel ..-. to M1&IMI 'UMt - •t et • 1 •taten 

to ,.,.r .. lloth _,,~tllt• ~·tttut~ _. a~Jltlo ••tnl t... 

ttou, aat4 •au 1M11111lllllf aparate ooatao'• allll •••o1at.4 oo~ 

t1'0Yl41.Ds lltlp!U'Rte •l'eo'b'lalO ..... l• tlu'011P ealt M& ....... 

• 
• 
= 
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' ' ... 

a 'lraJ'liiiNtt\, -.4~lnf.tn•, ... a.t.eea lt: •l.Mtt•loa'l ••• -~••a\l• 1'1• ••• 
. ' 

. . .t• ._ ett to:t•~•• t'o • ._. U. ._ •' to JJetf'-. •*•Ptlrfllapltle 

Natl'-\la uti OI"Jlt'OSI"''Illa MaUoo1 ,_.,,1.... all •-.tfttDrt --

11. ~a • .qf'.._..,-., • ., a~ .... ...._ •1!"• , ... u.-. 
ltW • t11171Mtant• IUJI4 a ae\ ot ...,_a11DC' dft'l••• Ml4 e~ta ..a eaK · 

tftt- lMttc •l•vSeatb t.Jrt•ret•~ a .... -.....,.bls • •n•• fll 

o--.utort to .. ,,.lallA 0!7"P"-rl\flalo-Nlattea•lllptt -~ •14 •1.-te 

Oll4 tAtO H.,lete• 1 Mtt ..,., \0 ftr¥ al4 ---~uoaabi;Je, lllll1f11111w a 

plut'Allt7 of ..U~'" ·et,..rt-.c ·e-'\Attfn ••-att ta •••• .. • 

1•• Aa .,,....'- u .etatae4 la the pneec bll' •:».... l:n wa.ta 

&11 ._.ta,ori aTe t.n-.rw.aaps.ble. 

11, A.a ..,..n-. .u •l•tM4 .,.. c~ta ts. · m •sa 'Mia&l._.. 

•••• ata, .. •re la~ltl.e· 

11. Ia a eq)ttlt~ t. Mt et ~ •1.-ai.lt ~t1...: 

~~~~r·•~ ...- ...... ., . .._u.aw~, _ .... .--.tllb 
' 

. . 
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"SA •~u IUtd a.1tt claflee!, b.d l.Mlufbrs' bllt ._tll't.OH J u4 
'' 

....a .,.r~\lw •Hb .-to a1ro:11t •~•tea M4 1..,11114111« tbon.ln a ntte 

-JIIult• u ~lt -tlae .._ •• 1 u.$at~• 1e r-ttoa fllt-nraw~ .. 

•t-riAc' OowuttA,ors 11114 •• OOdJ"01 o~taton. 

17. r •• er-ioptctrnph. fl. kfa7b&Ar4 oonpr1d!lfr p_ Ntt. of 

•Mnc• •l.MIIa'•• and a .not e~lteg ~-, Mid et..-\a Nil·-.1'6 
'· . 

._..,.... 1rlltitaJ alecb"1.8alll Saw.rnla\M. a ...,.. .tor etteottac ~ 

. o~e relaU.aub!P ._.. ... alA ·~· ul 9&14 -~ ... ._.,. 

..... lair. a »l'll!'flllt¥ of' llfl8lllltn•l1 dlqluea~l• •-""""'• •14 .._._,.._. 

'bel:'tl! ,:re~14e4 1fl.tb ._ •lttel" een(IJ• !)t rlJw ~DSIUI.cf\• t •tapl ... •t•n 
aeohul .... O}Wln.&tw to efr.fl tl'le IUlPJ,u Uepl.Meae:d or· . .at4 eulu 

tatow• 1 · ant\ ~lrmaU .-.. beluc 1nt • nUGhlng ..,,_Ill.,. OJHtfttl• 

to eaue tM a-. nt ef o .. ~. to·t-.otioD altUftaw}1 rw pazpoHIII 

at oZ.,pt&p"l>hle n\e'Ut•ttn· tmcl M')'ptocrapliio Oflll\wel. 

11. ·x. • •rntot'ft.Jib. a u7-.r4 e~~J~~prl•tJC a .n. ~ 

UQ>.atnt.-:.1--.n. ,. a-' ot •~lnc u•loe~ la •14lota-l~l nlatt• 

wUh •14 ele.nte r netr..ne tor etto80tlnl' ""~~ n;rpt~phte nlatt-1--

. a1pe -..~ .... P£4 e:l~t• aftfl •ttl 4e.-.toee" lnol1M4tst« a plun.llt7 fill 

~I'J.7 fl.lSJIIl~ble OCJflllm".fttOra pr...-telea Wl tl~ ~ k,i~l« ~rt•• of 1'11111 

eon\•eU ; tUspla--.t _.baal_. e,.:io~tl" M etf'eet ~,... 41.PlaM­

MaD o1 Jfl'tS4 Cf'lat!Q.t .. t.ore 1 •"'• to pr11wtte electtrloal e1\Aoftela ~ 

oae or '\he Ml'l•• or ooa\aeta to ct&ll~ ••14 ..-...n~-tore to ,.rr.,.. ~ 
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!UCNUll .. \ct ~~·· •lea~rtoal ~b --.Is 'UJa 'Gtbe Of P14 

~rl•• or ooatao.b 'G .. .._ ala cs~atot. 'k pat'tOI'II- tlmatloiaa of' 

Gl'n'CIC'ft.PMc e-..rol. 

19. In a eeypt.<lf'l'Jt.ph• "' Nt of dh&T~•c~:- elellltm'• ~t.ttut._ 

.. t•lW&r.t., antl a ettt of 11141M\i:~o: ele.i.D\e• •rii ""'• or e1__... 'belli« 
' . 

elH'trtc.Ul,- 1nterrela'W4 l •au \o ena'l.lu Ul4 ~ curnt•J:9)al•. 

nl•tloubtp• ~-- •..St. •t• et al-.nu, .-14 aeaua ~1\ldW a aet. 
. -

11. 1a a ·~tOffr~. • 8ft ot .eMI'aoteJ> el ... n.ta ttor,!tt1tlttlft1 

a UJW&ri. ..,. a •'t of l•Uca•181' el....-,_•• l'\.l4 •1-.J~U 1Mtl-. aleot:rlO-
- ~ - ~ - I ' 

' -
•117 taMJ'Ml&te4 & _... to eetQU• er&WeMPhie re~\1- '-'•eea a&14 

_ s.tw of •1~etlta., hi4 •••• 1D01-.ft1llf' a Plu.811\:. of Nlt.-coa\1/'elld ooa­

•t"wra .,,."'.np4 ta euo.u. aa.itl c ... tate.ra llehlt; inten~\la. 

lJ.W a D7Ma.rll• ea4 • .. , ~t l.AdlCI\t..l~ el.,.ntl! t a otrcutt -.r.-. ~ 

UftlJ Hnlleo'Utilf •ltl M1ie ot el-..a~• 1 •Me t.o eeullllall ~l'a.ph1t 

nlati~m•M:tl · bl~ eatd Hta of ele•trt•• iaf-lud1Jll' a p~Uf"Atit)' 61' aalt.;. 

hlltl'Olle4 OOIIr.ftltfrl'-"• ai'!"«Jl@ed ln A'~n~Mef- AJJl ..._.. 11ld~JCliJic'"' •U.Q 

Mehan1~ ln Mld etnnstt •.:r&t•• te cau" taU ~· •ta.tO_tw \o ftliiCrttla 

at teru•w11 btllt.h •• etpllert"t! o~t .. tor• 111\4. .... o.rtrol- CQI!IIqda'O'I"tt· 

. "'\ - -
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23. In a or:ptoc.rAph. a .. , of ~tel' el.etUI'lt• oou~l-tat-

1~ a U,ltou'4., M4 a ut or 1rsdloft4l.,. el .... tw. •14 al.._t• htrc 

•1Htrtoal1J tn-.8J'fttP'le4 c Mana t.o ••~ltlte Ol')'-ptnt:r~t*le r~l-.tloa-
, < !... ..... 

coatrol tunctioua. N14 llhr,. incllAlng conoe.utrto Plttt:• ot eoat.t.ne 

OD \he O~ .. rae t&ea aQ4 a ~Orreepo~18€ ~ear of 0 HeeUtrto r~ ef 

._,ftc\e 0!1 ~he ~••ree taee ef eMl\ ~~tt.tor, &114 condu.e\*" •lt­
ooat~_iaa4 wit)ltn acb r.OIIlll\1-tor for eo~UM~Ct\iag the eon"•'• Oil \be • ....., 

wr• r... wl th h0110lopae onntft(!\e -OR ')~e rewrM tate. 

1118 a ke,1ltoari, Md a •* of iAf11oa•1"'8' •l._.,b, •14 al..nta beilrf; 

ele•\r lnallJ' tat•~la\M: ~ -..Mia tor .tteo'lmc ~zyine Of'lP'op~t)JtllO 

J'tiaUoaol)Je -. ...... •141 Mh .qf el8Mntt., P!d aeana l.ltttludbac a. 

•1 \eb!IIJS . ...,.til tor 'lle&rtJW ,,.o or ~ ._.JJtrlc :rlnc• or eaaw.ott 

•-t., \GJ"' Md Ur'IIJIL'e4 -,~,~.r)J tor OODUet ill« the eontAet• ert t.he 

o)WJtM tace o! e!U:h c~tf'.•or wit)l ba.olocoU• eon~r.r.b oa the re.-ar• 

illC 11. lut7iol\rf1. tiU1d a .n ot 1M10n\lnt eli!IMnt• .. e .. ld ttl~me •t.ac 

el""rieeU,y interrelR ted J 1118RJ:.s !or err.ctine 'M..:r; iJ1C cr.YPtcel"ffpWo 

-~· .... 

~ -~~.t..r. ::·~, \"' .-•":~~·- ~ -
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NlaU.falllllPI be-.u -.t• Mta _ot el-..at•.' a14 .... lmll:wll~ a 

nwer•1-a eo Dctator MM"#.JIC •• v_ •n one.-no ltllfP ot ..... 

.-.beTa ot a:ll.\acttt on eae of l\.e tttM .. ....S. IIMftB r.- 6l~lJ 
•-.1111« the 1acl.l'f1CU1 eoataot• ot ..a rlat ia pat.-.. 

' ' 

26. lll a •m~og~. " Ht of eha.raewr •lHea'• ._.. 

atlwt..._ • k_,~. 41114 a Ht. o~ lftdl-oa Une al-..o''• •ld ti....U 

M1DB •l•t~r1oal1¥·tatenel.ate4 J •aa• fo-r etten~• YAr:filllf ctr~Jit­

le NldlOIUihtJN HftlteD _lat4 •t.e of" el--~a. ~mtel ...... 1Dollld. Urc J!l 

"" ., J•apo..a.· clo1J:t:tl ... r1~cmtttcn- nl tohtnr; ~e.tOJ'•· one or 

\!le two rtnga or c•t.a.-• perfo1"1'ln8'· e·-ypttJ€r&pl\1u abrittuttoa ~~--.; 

ad tba otlMr or a'\14 rtiw et eaartAo•• JMtrforalJIB orn~)lilta •--'"1 

27. h • oznt\ef:rapb. ·a ke7lloard cO.rtnue ebAJ."actn 

et,..-ta alld OOI'J'UPOMliiC' elpalUI)f; 4••~eea, ""'14 e~mte r.nd Ml4 

4..,J.ae• 'MiJlg aleo\r10ftll~ inter~da.tttd.., I!Qt.ltne for ft171ftC \be e_... 

-.c'Ucm• -.,_\tre&A Mid •l•I!JnU MC aa14 clewioea tor the pu.rpoH ot . 

etf'ltO'tlnc .or~'P~n.p)t1e 8Pftl"ll'tt,..,· 8Al«l l!Uiane tmlwUng a •~t 0'1-

~·• rot.ftt&~l•- ··bcl•-1'1111'-cOA\Act n1 to.ht.flF. ctf)w.IU taton ao•tM 
' 

'\lpOa ..... 40Dl0n a.i'lttt't 1 at-JJi"'J ~laa trw ~;tl'eetl-11« ~.,. t1tpl&M- · 

~nt• of' Mid o~V-lor• ~•14uall.J ; M4 olech·loal ~atr-... Utiee­

ter.eoatrolUJIC -.16 a~l_ar JWOhqi ... ...,..'tq '\b&-.. ., tatlttws an 
' . . 

' 
~ . 

..,lo,.t alwmatelJ tor -etteotuw •rm~ 81t'Datttuu.,. ftal\1 .. 

l\Z1d ci',YPt~ph1e eGat:rol t11110U.o•• "*PN'ttw-,. 

...... 
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' . 

... Ia • ernn~ • _, ~ ~~- ti-'• ....-u.,t.c 
• kQ_.,. alt4 • -' ot ~1P,1Jte •l....U ; & o11rftl' •7..._ ~tt~ 

--~~- aai4 .. ,. •t e1-•t.e 1 •u• fol' •-t•bURllll o_,.~le 

nl••t...,tl1pe ~ .. u •t• oi •1.,....._ IJIID1W11118 a plvalt'Q' fll 

Ml~roll_. •• u at•~•. aald ot~n•k~ lMtlJW lat•I'O••••l• ..a 
'MltC pN•14ed ... na. • •ilt~l• :row et •lllc' cr.oat••• ··the ott.,... ani 

N~ .. , ..... WQM,lWllJ •tap1 ..... a\ ---1- 0J11~1.1W M eft•\ 

-...p.lu •lQI•-'-·ot aa14 am t1a\on a ..a --·u•l"'-·•·..s.'* 
.leu.t• Ja ••1& cl-.1' .,.-. aat .,t•Uw Ia •••-ttal •r•t.tou 

. . 
~ •t4 _.Jlllal ... "'to pro-.1•• eleo"riCJ•t o~l.• ~alA ""weu 
'\e e&~t" •l'-U .._tt1tor• to p.rtora •l"w••r•plllo .Uttt'tut!oa ta.t\1_. 

a f.· la ·a oql)tot;t-ttJ'A, • • t et· •,ano'lelt •~'• •out 1tu1.-

1n~ • U,Milnl Nl4 a IJft of •Lpall1'-" u.,t .. eJ.Mtrteal),J latel'r.lat .. 

wlth P.i4 •1•••'• , ..... tot ••t•~t•ttt._ ....... ,," o:rTP"ogn.-pata n-

1.-tt..Uipa "'-• •&to deYi-oN MMl ••td •1-•-. bal..C1J11' a .-t ot 
_,..,.... _./ 

o-ipliterllla o_.tawe t Alld •- • art~• -~. -~•r 41•:pl .... •t• ot 

•14 e-tatOI"•• 1•1111lblc. •t ef Ma'tN\ .118tlW.tol'•t M4 .... 
• / jo • 

..-n·u.,.·wt•Ja aat4 oatt,ol • ._uton to •tt .. t. ,... 41.-pl•••a.t epere­

tlou 11141Yldllall3 1a •l~Wl• •'-». cst.,lao ... •••· 

3(),. I• a «r,.,......,aa. a •' of eb&No't•r el_...• ...-u~ 
1nC _ • ~-..... · aiWl a ..,, ot •sPalll1tC u.s ... .t-'riesll~ tatftftlr441A 

•l.'la •t1l elew:nte ; -...tor ••ia~lleili.Jic ~- •17P~a.s.e 
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relatt•n1J• lletWe• ..U 4a'ftoe• aa« .at4 q .. ,.. taol•liiS a en 

ot ef:plleriB« eo-.tfttore J ami ....... w ef'tM'l \lM •acwlar Cql_... 

.-t• or -.14 olphulte olllllmthlton. t•lutnc a •t ot oe:atrol O'Oiel1lta$ora , 

aad. .... o'Pfl"&Uft wltb •at4 cfilt'Nl CCJWI!I'l't!t\on te effect \he 41•ple.ce-

.. a operatioaa iadi'fbtua:u,, 1ft plural .tep 4l•plao•Mutt•• 

11. la n cryptogrl'lpb, u set of character eblll8nt.• coM\1 tat-

in« a lr:e;rlloar4 a.n4. .... , or lndioattac •1--t•. eal4 •1--'• lMtiJac 

elM\r1oal.l.J 1aunelate4 1 .-n• •-.r1•br.r a M't of ..U'Uutioa ._.. 

.. tat•n tor .. talUIIblJI« o)eratl" ~'togra»Jli• relatlouh1pa ,.._ ... 

ealcl •'• •t •U..tt a cUqla.cM&at aeeh&Jit_. to •tfeet aftft'Ulu 11 ... 

pl&OMeah uf the n.batt t•Uoa ~-~ore J -~ ... ,.. 1nolwUnr a •t ot 

o•U.l oo~t.11tora for pel'llda\lQly ett•t.lJIII the t!i~lac .. a~ ~ 

12. ln. a Or)'Ptot.ral'h. a eet of ....,._WI' eleoHmh coae\l\11'­

ac .. keJ'Waz-4, aa4 a .. , of .~llJIC b'f1-·lt14Hr1e•lll taterrelat.ed. 

'herwitla 1 ..-,ne for ••·\5.-.Uelllntr CJrJPMgr&JIItia nlattoaabl})e ~~-

8&141 eleMatat ...a •14 te'"-c••• 1M1w11DS' a lid ot e!.<p8e1'1JW" o~atwa a 

&tt!IPl...-.n\ Me~-· .e eft"•n ~he ~ tt.pl ..... nta of P.ll. ...,. 

inc ~ lte;rlMtari. aa4 a •-' ot eis-ll 'i"C ...,'- el•trlcalll iaternla'\at 

tbe~\b ' BAzte tor ••t:altlleh1• cr;yp'\-og,...,.M relatlcmahipa l»etween •1;,. 

• 
--~:.-
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" 
·--~ton 1 81'\4 •ta.-t• to ert .. t U.. Mll'llar tlQl .... nt• ot ..at 

....--u,. 11Nltatt-.c a _, or: eo.dJ'Ol .--atatore ' .... --· .,, ...... 

wltll ... w OOft'\1"411 ~ta:~r• to ett•• 'lM 41-.Iaeu ua~ .,ent.t·i ... 
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we ol&ia r -

. 
t. Ia a· o~o.g"J:&ph~ a eet or ohar"'ot•r el .. ente ooneUtutiag 

-
a &.,-..n, aa4 a "" ot tll41cftt1JC •leaante, aa.l4 ele~~~mt• llleiDS elae-

b'toallJ 1Ja-..rnlate4 ; Mana o011pr1atas a· .. :ri• of h1tah1DS 4e~toe• '\'o 

•'••u• ·ftb~pllle ft~t"tonut:p lle\Wea 1&14 aets ot eleaent• ; 

&ll4 Man• ~:a.ld nitehJ.Dtr deuce•~~ eP,rptoen?hlct n.lt-
~ ~ - ' 

UJbou4. .aa4 • ..-t et iacUoaUag el•eat•• eatcl •t• of •1-Dk "-bas 

el'eovtoallJ't•~•r~lat.ed J Maft8 0011prt.•lnc a •:rt•• of o-taion t• 

. twaoucm~ Mel or,p~hie control tuaettoa• 1 ami dieplt\Cimlht ..a... 

1- 'o .ttecn 41ep~nte ot the ~~tl\t.on when pertondac lllalleil•ttoa 

f'IIMUoa•. ait •ohe.n1aa llei:ng eb•trl.t.l.J.y eoatrolle4 }0< salt ._.ta~ 

wbn. ittl'toatac ontrol f'WIC'tltJBs • 

' < 

s. 111 a or;yptos:r~. • ax'baitl ...,_1818« cbara.etar el....U, 

aa4 • 'Jl~aUt1 of elp&Ung 4e•tctt•..- eaid el--l• ~ M14 de•tne 'MU. 

elaetrtoall,- 1aterrelat••• ••• to~ ee\llblb111ns ~r;ftlt~pM• telat~ 

ltetween ea14 4•'1'1~• and a&~cl elem.eata, Mid ••ll«t._iftftlwlf.lltr a fln.t en .r 
---.utora for pertor.tac .,PJPt08'n.ph1e a1lba1ttuti6n f'tule'Uoae. alld a ften4 

., 
•' ot eo--.~r• -ror perto~ ernrtocra.Jhie eoa\rol t~ttou • 

.. 
·:·-
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-. 

•• . Aa ...-atu aa elal~ la Olalla S. Ia wllt4ih ~ ..... 

• u kh_" .... la't~-..&'bl .. 

15• Aa Bfl*l'a\U ,ae Olaille4 la olala 3t la alob 11&1& U l )d 

.not ec:; \at ..... u.lstlle vper-'loiJl .r t.he tlnt •' ot __.... 

\ 
\' 

\ 

6., In ·a unto~ a ~~ OGIIprlaiiiS a •t fit~ 
eie..ate au4 a 1tet .t etpalliiS ..d"• J ~ . ••trt'eiJIC a eel et .6-
IU ""L• ea~stw• t01: ti-'"-~bhhw O'Jifll1lUW .WJPt~plale nlatto .. 

:--._·- t1111 •14 oM.raot•~ •1-.att Nl« ... 14 ·~llw tn1eee J ti.,~ 

\• 

· a..n· • rt ul•• to .rteri · aaaula'l' 4s...l•••nta . .r ""- -..ns.t::~rttoa ....,. 

•••• J "-' aeaaa_-~•AUs a"' ot ..avol eo a ataton fft' COJl'Wt!U'III 

. t:M &1·~~ -bM!-,;; 

he a llwl~~ aDi a Rt ~ •taatw ..... •l .. tr1Ml1.7 ~ 

.S.tll .... el••usb J •••• t•r eatllli>UAlthle .,..,._\lW ~f.c n-
L r' I 

·-~\1_. be.._ •14 cte"rtoea Md. •14 •1-•t•r.- ._lwll• a .. , at ot,....._ 

t• ••· •taton t ........ u ertee\_ tJ&a ~-epJ.&rQ eats or eatt. .... 

~ • .. 
''' . '. 

. ,. '. 

I. Ia a tti')PWF:r&P!a. • -' O't ..._...,. eU.•t• eoaeU'-t-

a.,. a teJboaJ'd. ·and a ..-t ot •~U.Jl8 Ae~ .. ~ ... ~ll' la'krnlrie4 
: • ' J,~. -

,_,..,.1tal , ..-. tv •et&Mhalf.W v.JP'~p]k»\_.,..._,.,, ,...._ alt 
' • - I I ', • • I • 

. · •1-..tt aa4 ea14 tn~•. laa11141JW a -' Ill ~~tlr la\ore 1 &1 .. 
' t ' ' ";. ~ •• - • 

-· fl••eat •nut_. te etten -. aacalaf!l" 11·»~~- .t ~ -..utA._. J 

J 

.. . . ~ ' .. , 
' 

\ . . ~ . 
'' . . '' 

\ 

\' 
\. 
•\ 

''\ 
" 

'• 
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t. ·ln a c~.P..P. a ee\ of -olaaftctv el••'• ._. 

atit1l\1JIS a b~r4,.. aDd taU.-•tliiS te•teaa Sa •1•-ti'S.Sl e1a1 aaf.eatloa 
- . 

wUil aat« •141Mlde a ..... eaillpJ'iaiag a •tact• "' or --~ to 

oeu.'t.Uab opera\1• ernttttJT&Plaie n1aUoaa lle\•Ma .. u dn1cuut ancl .a14 

.Jtc & lteitloard• and. lnd.tCMl:\iac dtt•io•• in eleetrlcal C~fi.Uoa wltJl 

P:l4 el--.ttt 1 aeau ~ ••t"ldhb Ct7Jt~p1t.lc nbtioaeh1It• h\w._ 

.. 14 «..S••• u4 ••14 el-..M•. e-.,rlailag a...._ or ~tt\tora J ..... . -

to ftr7 eat4 nla t1fta1p-.t M4 •aae to oauM be .... .,, ot ~t"ter. 

ta pufRII bo.ttl 027JI'\4J8l'&J*io. nlteti t-uUon IUld. OI)'JJ\ogra:ph1c eatrol tuao-

~!7~-+~~~~~ 
11. - lJa a or7JttC!frMpb, a •'t ot oll&raoter e1-.et11 coae·utut-

a14 eleuate ; _... to eeta'IJliah or,-ptogl't'..plllc reh:ttaulllp ... .._ 

n:td cleT!oee &Jl4 11&14 el-..nta. eompr1alnC & ·"· ot -~taton J .... 

'\o 'fa'Q' Mid rela'1..-1,. J aat --· to 0&11.H t1ae .... •' ot -es.rata'NI'a 

•• pert,.. lloth ~Phto n'Nilt1ltllla.aa4 ftJPtop&pJale ooatnl hao­

tt-. ea14 ..... lsolwliac NP&J'ft.te ~--'• aad anoeta'-1 ectllt\'alitol'l 

pro~ld.!as ..,.rate eleotl'lttal etwu.l• 'hroU!'h aa14 o...U.ton. 

/ 
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- -
eJ...U I ..... \0 .na.-lblt U1)1oogl'aphf.O t'9~$t.leUJa1PJ lileW ... D14 

ta:c~ aiiCl -.tt •1-'•• .._rS.lDC a •ta«l• •• ot e-.tf\to~•; aD4 

.-.. w ~ ...U ftla:\l ... M ... s.nole~ •l•tn.at. coa41»'\\n ..,.., • ._. 

wit) • ooatta\on te •ue ~-·- •1o te )IM'to• •• ~Ws;raple 
' .. 

11. Ill a OI'Jttogap)l. a .. \ ot ~r ·~--te eoa.tt•t-­

iJC a_ •J'lloar4, AftA a ee' et •~lnR de'flcee~ talt ·-el.elfteO. A4. •14 

.. .,.... '-lAB •leo'U'icalb tBterntla-te4 s u&na oolliP'J'hi• a •n" et 

• .....-.tors to eeu'blteh eryptographie relattoaut,. 'betw.a ea1d e1...-.r\e 

an4 •"14 -tle•tc•• ; art!~ MIU'la '\o 'Y33r, Mid relationabl}'*, lnc1111ll-« -. 

pi.r.11t1 o~ {!elt~~114t4]•1)llaer1.~~g •-ta'toH ~b. ~••••• 

1~. -h &pparat"U u olaiMd 1• the ~inc- claia,. ta whlU. 

all e081\l'\a\on are 1nUroh&Jtle-..l•• 

1&. An app&ra:\u ae claiaet bl Cl&S.. 1~ \a whlell -.,lO«<U 

oo-ta\ere ~ ~ILJI.Bta\le. -

16. · 11l 6 Ol7J>tosraph1 a Ht &-t Oharaotu •lelt1lflta, oonett 'htl­

lJW. • kq~4. and a .. ~ of •tcnallng 4e•to•• r .-a tO -~--11•11 

. CI'J»-re.phto rels.\tenattl»-e '-twa ol'Cl el ... ..U &OC .&14 4n1•••• •14 
- ~ 

.... tnel"G.di.Dc a ~"'U"t\11'.7 ftt ~lf-e.mlN1141d)e~~Mr1JC •o•••ta.tatore :pro-

lf14a4 wtO • 81A«l• aerie a ot rbte contact• l a etNUlt ~ •"- 1'aterc-oaeot1lte 

. -
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M14 •l~t• M4 satt.1 dnioee,. &n4 1nelu41Dfi K14 OOJMata~en ; aac 

.-&Aa -..r!\U .. wl\)l atd c1rcutt •7riela N14 iBclud l'ftl tt.e"la & ~ltoll 
~ ••Milt• • ............ t:M .._ •••at.atou 'lo tu..-ttoit _atterawt: aa 

ei:JM1'1n« eGFN.ta'or• u4 •• coat~ol_ c .. cia~tor•• 

17. Ia • cmteerapb. a k81l»ar4 coilp:r1e1JI8' a ae'\ of 

e'hara.o\er •1.-t•. ad • ad or etp&11JC 40'11 ...... -.111 •1-~• .... •1t. 

tAiY!Ha -~-. elec'*'l4tallr t•terN1atd t. aMJUr tor etf'eotuc W\I'PltC 

~a,&lt. nl.ntns.d»• bew.eil •14 •l•nte ant a.id. uno•• ooea-
- -

' 
being pro-rl4• •1\h B single eeriee of riD« COiltaeh ; dhpl-U.-al 

.-ca.U-iea• o.,eHU• te .treo\ the upl&r 4111Pl~ of ~11 e..._ 

\&wn a u4 elroutt ..,... _1no1111U"QS ~ nitc,tac _..baaha G_Peratl-.. 

-
\0 etltl.M \be .-. .. , of coa'ao\a to f11Mtln &l tera&tel.J t•r p1U'poe•• 

lt. h a eeyptograpa.. • kqbo&r4 -.priwina a .n ·ot 

ctbarn~ta.-nu s a aei. of •ip&11 .. 4oY1oet 1a eleotr1eal relatloa 

•1 th 8J'I.14 •l-ata ; _ MfmS fo_r etteettng •~ry1ng er;yptarcn-pllle ~la:U­

. JrhS.pa 'between nid eletHnts ad 1&.14 ..-..tees. incll141JPC a plaral:l\J ot 

~rl7 ditpl&CM\le c--.ta\en . -. · P~U4 •1 th " do, .ble se"Ple.s o.t l"iJW 

ooat-.ota I 4hplse•ni •oJiallt-. OJWAtlw t~ •tt ...... • . -
. vv11 auplv d.bpl--

... t. ~ ••14 OD~~ra.tatw1 -.\. ~Qil ~ ~,~':C. 'o!l4• •lec,~i~,.II!•!'J• .tllrovcla 
0• ot the •rtN ot eoataeta to cau•• eald .~~tel ~ . -· " . - .. e. H>* •O pert'ol'll hao-

tton• or •rntt~n)lllt-~ aulJwU 'nt1oa ant 1Jl .. qltentt l .... - ' - a o,.n.doaa ot •tt 
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·IIUJJan1•• to pro wide eleoine.al chamwl• Gl~ll -U. lither of eatl. 

.art•• of COBtae'\a to Ot\UM ,&14 •* ata.kn te ·PftfOI'Il fustsou ot 

oryptQgra.Jble oontrol• 

a keJboari, NUl a ••t ot ia4 ttmting- elel'lllllnts .. eaiil "t• or el...U lelllc 

eleetricalu iawrrela\ed , aeua to ••'•-lleh ant 'fM7 er,p-t.GSI'IItld• 

nlattouhipa bet..- ea.i4 •t• of el..-.t•. uid ~tMae 1aclud1~~« a •" 
r., ¢.A.u...uJL · _ 1\ '1t. 11 . • -.+-· • ML t. 

~£:~"~~:-=~~t.w:;;:~ ~~~~~~. 
10. .Aa &~\~a ae Clat..4 ta the preceding elala 11l 1rh!ch 

1&!4 ._.tatcsre ar:e ·ar~ ia o-aaoatte. 

21.. Ia-.. orntograptt. a ••' ot oJuu·ac-ter elem~t'nts con&'i w:Uac 

a te,-an, &114 a M't ot iatica'\ll'fr elaeata, ~ld el~t• bell!&' el..Vio--

•117 IIAft'l'elated t ·•ea• to llfta1t.U.Jrll orw~rapb.io :releUo.u be"'-n eat& 
. ~ 

ae'\a of elements, Mid IM&JU' taollld~ ~ plurA11t~ or 'f!_elf-eoatrol~ 

~t-.~r•-~ 1• eMOau. •~14 eG~~nra\~tora beiqg iaterelwlfJea\le~ 

~'::.:·~;:~~.~ ~~4-~io~~ 
U. In a ~f'1P~graph, & "" .ot oM.~ct.tr el~cmta eonett (ut-

Ute a b7'Har4• aad. a. eri of tn.dtoattng el ... nte 1 a •il'ftit a3nea opera­

ti.alJ ctnmeotb!g lfd4 aete nf eleaente ; ._. '\o •nablbh CJ.7Pt~phl• 

relaUonehi~e iatween said ·aet• of eleraertta9 taol'\ldi~~g a plwaUt, ot[ M~ 
. e.Oiltnl~e~OOIIIJRt&tora uranged in CPISOM.e; and lllEI&U 1nel~ldirtg a ft'U•)l 

••h&nha la said ctronit eyetem to cauJte Mid ~utat•n to tuaot1• 

al ternatel7 bo\b ae ctphertJtg ~oa.'!1Ut' to.ra and h coat:rol ft!lll\11tatora. 

v 
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ehlPI 'Mtw•en 8&14 Mie et el.-eatt:, •t• .-au ~lUlling a plurslU\J' 

or f!~t~'t~oue6] 01 '•"on 1 em aeau w oauM •14 o-.t&tcrn 
\e peJ'fOh ltotb crntotnplli• lultetitut1oa tullc\1- ~nd o~· 

control functioM, ea14 mean• btclwlift« eoll4tentrk s>ht«s or eoatlilllte 

on ~. obwree taee aa4 a cor:r.epond.1tte -bel' of ••·n~entl'1e d..1•• of 

iQ&" a keyboard, ud a Mt of 1sulie&UDg el .. nte, •14 ttleilleftt. beiJtC 

elee\r tcall.,y llr\errela\e4 1 l!WNl8 tor etteot1B« 'ff-1'!'111& er:ptograplde 

relat1H.ab1p• 'Mtw.e• •14 Hte ot eleJMnt a, •~14 MNUI inellldbe a 

•ltchlJIC oo!IIIAlt&to.r 'bearing 1iwo 01' aore eoDCentrle riBC• of ooat..n• 

on the ob'ferte !·•c• .... nd a corraltpon<l.:tng m .. lber or oem-A!lblo rtwc- of 

raoe. 

1~ a ke1boftr4, ADd a..- of 1B41oB\1~ el~•. taid element•·'-t.l 

•lea~ :rital11 ta\errelate4 1 aeane for eftectiflft 'tal'Jiac ernto£Ta.ph10 
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Mktle!UhlJa ~ .. 1d M'\e ot ele•nt.ff, •14 _..na tnel-.11118 a. 

tewl"•1n« .._.tawr MartiiC two- or •re oom..n:rtc rtacs of ewa 

~· et e.C.'\acts oa OM of 1 h face•• sn4 ..-... rw- eleo't~lc&lll' 

26. Ia a orJP'\ot;r&:pll~ a •' ar character :41•111l1la cee­

etitu'U._.. a U7lloal'4• ant a ••t <Jt_ 1ndieat1ng •:t.--"•• lflid.•l..._t• · 

being e1eoU'1oall7 tatu:related l aea.u tor etf-.o~liiC ..,.,.,t.C crnrtoer&-­

le N{a\toaahipw bet.. .. eaU ··--· of elneata, aalcl .... taclwHJ¥: .. 

Mt. ot Jvs1ape..t. 4ouble-riJtg-CQatact n1 tchtng Ca.1lta~or•. one of 
' ~ $ .. 

\be \YC r~a or eoata.c'\w Pft'foratag c•;yptogr&t>)tio sub,.tttutio. tnacttOid. 

and the other of ...,14 ring o£ coat&Ote -pertC?mbtg oJiftographte ooatrol 

27. ~-a Orjpt0€r&p1a• a b7l1Mrd eoJ~priebc eha.raotel' 

•l~ate &all oorreQOD41118 _ •1@1lalllag •••1~••- said elt~Ml\te rut4 •at• 
4eYioe• 1Mtag eleotl'iCAUJ t.atenelate4 J .. ana to-r e&J71D&' the ooa-

etteet1D&' crntOS"raphic operau--. sa14 meaa• lncludtng a eet or 
Jwrtapoaed, rotR:tabla •1ngl.-r~ont.e.et Pitchtag 04Nim'Q.ta.tora aoatM 

' ' 

- - ' 

ll:pOn <l_ CI)JGQI\ ah&tt 4 stepping .aeolaui-. tol' •tta9tt• a.npl&r &l11pl.aee-
; ~ 

_•ate ot ~~&-id COI!IJI'l4t..1:ore lndi-wlcb:t.allJ 1 aad el.,.uieal~~~-.~.t•Y.t.tee • 

tor octatro1Uft8 •&id etepplD{; aec:haat ... W-Ure"bJ \u _.._ e~t•• are 

·~l.OJ!Id a1 WI'D&t•l7 tor ett•u._ erJP'Gf:ft'PliU ..-.·dtu.tion fbnctia• 

ltJl4 OZ)'PW~ic ocm1:rol. tactta.. re.,..t1••17~ 

.- .- - .... 

.. 
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2.8. Ia a o~J*. a"' ot ebr\rM\u el...-ie ooanttat~ 

a JI:Q-..4 81114 a en of :1JI41•tliiC- •l .. nt• 1 a olrean aJR• aperatlw~ 

ooaineo'llftll Aid. .. ,. or •~•· ; -.u ror hhbl1ntnc ~~· 

ralat!oaQS.pe ..,....._ aald •t• of, elemema, 1Jlc181J18 • Pl'Vf'.l1\J Ill 

eelt .... atnlled o-utor-. Mid •-'~wre lle1_,. tat~~le aln4 

-lletsw tn·e-.tdd wilb a •ta«l• row of J'Ug cumt..-a oa tJie o'bwr• .,. 

nwrw .r..a, r.ape•tt•l1• 4111Pl.C ... Jit llaiiOlwll.., operatlft \o etf•t 

; ...-alAI' 4.1a:Pl .. •ln'\a et' n14 o-tawre l M4 ..... baal1llilll.lls a •lfllll 

_.lullat• 1a ru4 cinul' ey.U. ant ett•tt.,._la MCt nr tlal epera~lou 

et •Y ••buS.- to pro.-tde •l~rtcal ~1• thl'ovcJl •td ocmuete 

29. l;D a. or,.-pto,:r:~<~rh, s " t of c}an.cter •l.e•n·h eoaatttut-:_ 

tmc e. &a7bo8N 'W1 & "' .r •~111-r •••t•• •lectr1oalll m\ernl•'-l 

wit.b ate el••ate J •au tor Cllrif1blieh1JIC .,.nUft cn•yrtogr~t.pblc n-

latt....ni" 'Wih'e• ••14 cieYloea &Dil ea14 el ... ta-. lttel'lllliJW a •t of 

od~lDB .,...t~t~wre 1 ......... 'H etteot the auplar ci18Pl..,..m• of 

•14 •-'-'ora, U.llld Jac a M\. ot eO!Rrol o-aala'Mraa an4 ..... 

oper&tlw wi'tb 11&14 eGD.trol • 1 Tilt& \or• 1o ett•e\ \he c&liJ)tl.o-.\ opea­

tloae ln41Y1~ll7 ln e1nale .,_, olepl•ce-ent•• 

3~1. 4• a ormO«rn,._ a. •t. of ebarao\er el...-.t.' ... utut­

ll'IB • ke)'"-4 an4 a •~' •' •lcN-lllJW deYloe. elee,rtcal'Q' 11l\ern.lat.e4 

-.1 th •td .teMll\8 ; uteen• tor euabiteht.- oPentt'le OJ7P'\agnpllte 
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_.laU•IIM_,. MhUa -.14 uncea u4 MIA .a-.-. belwlJIW a elt 

fJt etflael'll:C "-'•'tora J &M ..... to 411f'r.•·_t~ iatplar U.P,..._ 

•t• .r •ta ol,...,.tnc ca.nttfllon. 1M1V41ite • •' et cootl'ol •• [atawr. t 

....S ~·· operati'N wl,.h ea14 t:rOI\ti'Ol C081a'bet_..· to effect tile ft"QU~ 

... oph"AUoa• 1D41~4ta&l.l7 1D plural nep 4Upla-..nta. 

inc a. keJtMM.r4 and a Nt at iacUoattQg •l••a'l~• n14 •l••t. llelae 

•lee,rl-.lb t•t.rrela.'M4 • ..... etMprh(ac a"" et ftlJ•Uw·u ... ...... 

••tn• fer ••te.bU.ablllg crperat1~• erntOSftpJat• relat!G'liO~ ... ... 

•14 -"• •t el••w 1 4ta)lNJ.-nt .aoblt.41 .. to etfee\ •nai• 41 ... 

- . . 

tNmttol oo n"t&ton t•r .,!Wda.'llftl.J ett.c:UJW tile d.1.Pl~•• .,.~:a-

'1-· 
R. la a er,ypt~Jt"raph.. a. Ht ot dar~c'* •1_..'t •. 41011.,.lt1lt-

111C' a lltf¥boRrd., aa4 a •t ·~ n«Mlltac 4ntGH elecVleall1 Ja$enoela'\d 
. . 

tn•rnttll J •u• to,. eat4U.•Ai~t« a71JAG~P"•l1'11to relf'-tioulltp ~· 

eatcl •1-a" ..... •14 -~.,... iacl111dlnc· a Mt .t oi.phttrlJW .-ta.\ttn 1 
' . . 

U.,al...,.en,_ •ohaal_. to ettu.' •• aap.lar ltiiPl...a-.trta ot •11 . ._. 

1• "" h.JlJoal'cl~- n.Dd a_"' ot elpal.Un« de.-1 ... •l•"tote.ll7 llltenelaW 

the~ttk t ... ._ fer .eetA•ttahtag CZ7Pt~~1a fe}atl-..btp• betw .. n •~it 

, __ 
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....... u4 MiG 4e·d•••• l,acla'lJIC a .-t of e4pMd.lllt OAitait .... ra J 

41f'Pl.....ea\ •••haaiaa to err .. , t)M '·61tC'l1al" ,41ap).aoellea'\• et .sa 

OOMI!ltatora. taclliA1nc a Mt ot ooa·hol .-.tator• ; aal ~· .,.ntlw 

wt'Ul ••fA ooatrol •-tator. to •tt•'t. the 41~Md .,..,..,1._ 

~•~tatl~l1 in pl.r&l wt•» dl•ptao .. ,~ •• 

:JA-. 1 
3$". ~ c. A h _ . 

31o T ~u.. \JV/' "''W 

37- \ 
3~ ) 


