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WAR DEPARTdffiNT 

OFFICE OF THE CHIEF SIGNAL OFFICER. 

WASHINGTON 

Ur. Geo~e A. Graham, Electrical Engineer, 
Signal Corps Laboratories, 
Fort !~nmouth, Hew Jersey. 

Dee.r Graham; 

January 13, l9S2. 

I am forwarding herewith the papers 1n tbe case of the 
cipher machine for your attention. 

I looked over the spec1f1cntions very casually and they 
seem to be all right. I hope that you will have more time to give 
to them that I, but !Jr. Rowe seel'll8 to h&ve done a very careful 
job and I hardly think there will be anj errors,e~cept possibly 
t3Pocraphical ones. 

Sincere~ yours, 

~ncloslll'e&; 
Papers. 

JA;pproved for Release by NSA on 11-20-2013 pursuant to E.O. 1352§ 

~illi&~ F. Frieeman. 
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tli1e iaYe'UOil rolatee to C17Ptoanpldo .,.,_ aa4 aa obJeot.. ot the 

anatian 11 to provid• • orntocrapfl· !'o.r ... ,cipharia.g f.\ftd Gecipb.erl.rlc •••MI'• , -atouUcall7, rl~.<'l'11ly ad b,r a a&t.hod wM.cb, .~ .. MS.ng a'aolatel' ~pmod!.o,. 
I \ 

A l'QrJler obj.t1ct o:r thla irtvent.ion 1s tile. :PJ"'Vi:StOG .ot a cryptoaraph 

~trolled. b)" aaa111 ct.~ordi:uaW vi th e clpba-keJ' ·tNaal ttw thl"Mp 'Wh1ch 

is paaaed • kq tll!'l3 which aervu e.s the :te,ma el..._t. b the enc.iphenen\ 

A fvtheJ" obJect. ot this 1ravat.1011 ta the p.-ovilica ot a ft)"Ptosraph. 

which, althouah =P,.,.1ng .for iu k.,-iarg i!tl.ftlllt a plwral-aait-oode ot the 

·aauctot ·type (a eode ot thtrtr ... two pe:rllO\liUcms), ·nner\hal.e$1 pro4uoes 

cryptoaru.e ~ ohar3.c·t.ors ot which· are :rest.r1ckd to the tweav-as.z let-t.ens 

ot· the alpbbet.. In Uta respec.t the c~tppsi* exclwlea t1w tlSU&l ai.s: ctra 

Baw'lot Qharact.ers. the tr~Jmatssi.oD of' whioh oce&Dioae •ch 4Uf1cul_. .Ia 

ordJ.naq telepa;th.T br .th~ lforn alpb•t. ~· wq ill which theae six aws 
olutractePo· !Ara eUainated aoastl t\:rt.es one ot tile urdqUe an4 1apona\ tea~ 

ot ou:r ia.WeoU.oa. 

A~ object of thia inftnt1Ul 1~ to PI'O.,;de a C1'.7Pt.og:raph adapted ·to 

tuncUCA elthe.r bKtependent;l:y. as a nU-ooaWncd crn~apl:1o unit, o:r 1a 

eca~unc\iOD with a ia.~t. tJ.~itet' bann,g a etandanl 'Jpawr1WI' lte)r­

board.. lu the .first case, the cr,rptopaph.. iaekea u peruamt record ·of the 

•••as•1 bu\ mor.q p~ee vi.Mtal sipftlaJ in tho aeccad CAM.t the ll1'7Pt0--

8ftph ukes poaalble the .fU"'daot1cm ol & wr1 t.\A reool'd ot tAe aeasaa•· 

t1aet1GD1a& at t.De:.tr.aaitt.tng ed ot .a .,. .. 11·1cat1on qat. •• a aeaas· .for 

d1rect17. ecntrollirag a telegraph trra.'ls1ttm' l:e;rboard, .so that the 1Dtel11aeacw. 

. _______ ......,...,_ ... '(_____ ..... _ -~~..._,_,~_ ............ _________________ !!!!!""!"' 
__,......... 
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to M tl'D:flld\ted lfl •'titaaticaUJ act.~ bcdGra UUai&~#iOtlJ; a4 

•.tailt.tlJ,. •t the racMift&; .a, a oo~d!.oa. ftJJtogra.ph tuno\tono aa< • 

au.nb tv lnd!l"ectlJ ... ~~ M. or4ih&rJ 'JPe•rit.elt tto that the' intelli­

~·•• ft:C~1Yo4 in W1P'lO~phtc t~~ ie d4Jei.ph~ WO!'$ b.'doA! 't;t~ bJ· tbAII 

't-7Pftl'1W-. 

-
that in· PJ!H\1cel.l;r ~l. ttut JO'~~e !ll'l~i<ml, *lr~ieal, Ot' ~#!UlB-· 

el~ctnnl crr,pto::;r~pbio dti'f:1fta or q!ltl~ het"etofol'9 4~v1~." t.h$ OT'TP .. 

~'~ 8l1d dMJ7ptogl'a~ ot ·~$Age# i& ·~ con~ett bt ~l-.t4J 

all e~ett ~1t.hin the~- tweliJ wt 1i<1 •· liui4lt ._. inftl'ie.bla 

ttla:cv o«mc&~ 1a tht. N7'.PtQ.~apbic natmettt, :f.lll' 'H'll !:'tt!li tb.llf k~'" or 

v~rltlble ele~t$ ttl!' ~mlU~a;lmi ery,pmgamplt1'0 \h[l.~t f~~ U'te!D"~ 

JI>&U'ttJ ~f tb~ tlerlee t')J" apper~twJ. 1A eon~1'iltin~t1cn to w~ t':itua.tiOll, 

:in our in11"en:t~on, ~l.y tht~ t.~ic, er 1nftrt$.ibl$ ·el_.u ~Cflrrusd in ~ 

e1-:n~tog:Nt.phic tracS:-.1\ ttN i».~el p!\ri!:t< ot tile ~A~dumimll# · th~ keyinf!h: or 

va~1abU! ale~~• 'belll~ •oollJ 1tu!~~t1mt of the ll~h~td.am itmelf, qd: oont!iat 

•t an atr-saou& fa.eto~ lth..teh whea pro~rl.T •a~m•t~u 'Wd.\h th• ~- aoa­

tl"'l.' ~ baldc 01"' ta~:t&bl• $,t~rrett. ta ot the flri~l• 1ft orrp~ttrapb!as 

Uti deoeyptographin$ M$J!!I.p•~· 

lD tb~ ~Jtch:$m~ dn1d.ug:u 

P.tg.l ls .a. 41a~t.J.c .tlltl~tr~Uon ot a ~--~~ 

\bitt lftli'$Atl®·J 

1'!~ .. ~ 1\11 a vi• tn #J1~o el.tt"mtim\ ·~ ~ f!4 the ~\t.l~ 

or Q.Qnn.teUe :ohm~ aevteeJ 

ftc,.& &hews tb:a.\ ~ of.~ ~tato.t mtoh ~m•• tb• ntcae.t. 

·Poba1a Ml, llil.$0 1nQhu1e.t an Ulusttat1<m of tb~ 'the.t @\fipp1UC •••' a4 

pa•lt 



REF ID:A52212B 

.-• ': .-

rt.s.s t.~ • vttn~ 1'11 Hde ti:&Vt\tioJa ~howta& to 4oWl et th• ~t.w 

<i:tl'fe cmd. ~brtin& ~H>iiol'1 .U 

n.,.e is a plm 'f1ft p~ 1» eeouoa of ·tJ5. cosllU;~t.u- 4riv• a4 

!.'W w•t.te $'MltrG:l tb.~nf•r •. 

It 1e ~.lif.!YN- that> .an ~••U. of tll$ a4h--tf.c ~·e•ta:tibr.i ot 

j
, ,)~.if' our mv•tit.m 1!1'111 :ro:rm tne be:at ~•1e; tor 1t.S! Utluotam.dins, antl ~ret•• 

· "~- rof'e~o• ~1U - 1\Ui.U a<>ft ~Ueulat!'ly to lig\lre 1. fa tbitJ 11~n-1 1 

'"J)l"e$t~U't.$ the k~ ttl \It~ erntQP'\Jh, ·tho ~l'liml_.ll, :Of tJw t--.t.y;...'$1% 

k"Vt $~"'10t b&t.g ~tlt. i~J't tile $~(i~ ~1'*r k"J'bo*'ri ·•eept ~t cl:' 

·tcwaty ... a1x: -tQ-tl eo~Q~I to "• tlffm~ 1e\ti!Jl'e ot tb..e ~abut. ~" 

blcl:m.t~. Ia® kay ot .t.ho: qy~d- O;pes.+~~ m &lM'\ll'iettl •ntli~ot, &f) MOlD 

:scb~t:1call7 tor the ·~· ~ :qpt key$. .In d41U~, .~ k•boaJ'd 1e p~vidl!ltl 

with a -ot:d•fQ'sal ·:bar- wM<tb. i.o ~~aw td.th efieh 4'*Presfdou ·or •1·tey.. ley­

boa~ ,of tbl$ ti;tl,. ~- wen lmowa .tn tho» m q<i r~lft 1.\0 furt2le~ d$'aa'ipti.mt. 

· fbe oilhel' .i?bl or ~utor lt~ a-. a~ :/! ia rtpre l. lt .uy M; Md$ 

fit· bakelite • •i:ad141lr .Bw~ ad $~rv•s .u a eo•uta'-' or COl!aMUOll 

enqpg tt•n• t&"'l Olil'1'7blJ tifv-• -..Jth-ty,pe c-tacts ~~e4 u t• 

rtna• OJ" seta of , ••• ~ -•, ae SfJt -be1ai plat,e4 a ·tiltt obvv_,• i'ae& S, 

.cf ~ 1ii~ 2, the· Otlwi" a.S:t ~~ ~ul,- pl4Md • the ~v.-•e taoe s, of' 

ttte u•l•- ·.the t._•"""'~lx C11ll~tlt • ea,cb ,taoe fd'e ,I.!Teaged eqtd.dit--.G.y 

ho» •• eot'bw ~a~ *¢tJ~t to tb• p~~J17of thf.l f4M• th• Cl!mt.Acts 

0» the ~tn'e~se he& -b4 eoMeoW to \boa& B th!t HYWIG loaoe b8 ~- of' 

t'lexib1e, kl:~ll.Bd oon&tc•n 11bieh ,au ~ib tbs intlwtf# ot the wh~l., 

aa ~boa $C~ticall,r ad by 'h1 ot ~ iu r~1'e 1, tor ·t• pd..rtf ot 

eonu.et.e. · Whe. fd:Yh•r w~ oi!' ~tawr 1e tiDtl u~ the slmft ?1 1thieh 

a~nu as au ~- ~~t wbi® tbi) llri'.ultol •• J>Cta.te. !It• e.tm.c-tt~t. of ttc. olrlw:ae 

t&e.o s, of. titfJ' ci"b~r ~1 ~N$$ a~wat b&ll--beuiat t:ypm eontacte au.mp4 

-oa, ~· f~: ~ttl 4; ·the coata"te of the nvGrett t~\ee 5., of t.h.e- ctpller wheel. 

press ai•i.:utt bill~maa ~ ecmtfAotis, ~s;ed on the tiad plates. ~ 

····: 

··-_____ ..,....,.,.......,. _______ .,..___,..._..~------------------.----" 



REF ID:A52212B 

~ ~t..•e .t ad S ~ ~11;t41a twm-'ft:y-ttb GOntmctom arr•:s:n ~ui<!l!$tM,t.lf 
in a rucJ.•• Da,e fi~.r .eel J!l(.');t~t."Sl$· Ut;"ilf.,_ ~$e f:lx~ p.ltites 4 ~ f. ao 

tb~t. -~ ._~t~ a ta• ob\te~$~ taM I, ot ~ eipbfl!'.fi t.'b&.el pret~mtt~ itedt 

u ~ to ~h (IWl~f.. vn )l$te. ~~. Mi ·etU:h ~tact Ot\ 'tl.\e l'mf~l"fl(l .factt &, 

ot tb& cl,P~'HJI" Mfffii ,}>l'·fti~Ulltl~ it~"lt in tu;m;. ~ -ell. ~b!M.t't. en. pl~~te &, a.s t.h$ 

s&1d lrht-e'l. · l'Ot4te•~ ~ ·CO!a t..c:rts of ~l$-te $ ~ :rf.'lep•eU 'relY ~-t~t! 'bl· 

C~~- - \he ttoat.!!!trilS of thit kq~ 1f; thJi ·CGf1tl.tetS ·f4 li'l<t~ 4 t!re' 

.M.eti"l.T ~~ 'b,- c•dt;l•tortl to ~bad: .or· twnt~-d.• il1'"tr1c1J\1 ~1-.n·b 

~eh JIDY ~· ~ll l-•P*• n1«:t&1 ·or ~l~moil!s. tlxUJ' t:wo.' o.f ~db qe t~l!oc Qli 

a.t 10,, :1~ th$ slit• ot td.Uatty •f ~~"<1ftj 1 t, Tlill be a$;m~ ~t the 

el6otrtc.U olam.ts: ln. 1mill ~- are ltm:pa., . .b •~• ~ .ll~t~'f'& 1, ._ -· !t., 
·~· 1• u~u-, ·aa:mraiai ~ Clptwr whllf4 to ·b$. b. ... ,o~t\ioa. ~caw 1~ 

the tlfp,rf!,. a dll'Wit {$ ea~bll-- as f'ol.l.olfst ·~ poett£ve ~l.e ot 

t.tt~ u ~~ ~duw.r a, eJ.Q•• ~1t~t at ~ •q• bq, ~;tor lSJ 

~'t"t· 14 ._ · -rt•~ pl.atf.t f-1 oon~t.'t. 11 ~ tiphe-r *-d. t.. e.&Jetol' 14, 

«mt!t<Jt lY or #i{RlU" ~l t, ~~ot lt ot pltot. 11l,. ,c®diJ«tor a, \h~ 
.la; It, ~~ .. m to nqati"f& of b!1ttlJl7 .u. k~ ~0 ib&a a ~lluc:tmt 

llaas tdal!kt\f ~t$ft it, e •Mea ~ JJitt•r 1• p1Ufttsclh fVlT ttl~ lfli~ •P., 

B••., ~fioa oi" ~ ktq •q• a th$ ~~1\t ll••s the e1,.tlf' Hnlt~t. 

•P, ~,- t.ho -~1U.$ s~tied •. 

:~po$~ ·th.ft" t.h• ~. 8 1'* t>t tl~ l«f'bo!M 'b\ depft~:t•d:• !A!t~ of ·~·., 

It f~.tlle•:ta~ :~• ~th s~s tt~ to:r ·the t.U~~tetr~oal·eol"~t1 it nll be· ~m ~t, 

tk 11!i•lm~~ ~ll k lit'hted .. 'ftma.- ~~oi\7 :t~ ~'W.i1th~ ~t1nm t;'!:» 

ket!t w t..~ ~et~l'ti ~illi· th~ la~pt;. e tb~t .if, t~r '(!t~»J.~, q ·=- ¥, tn f.C"Ci~ 

ht.c1 'I *· -Ci .~l\ ~1~~•11A!• D* ••• ~.~ !•l&~lb!~ can be ••"bu..­

~tbwi; th~ &11$t.~ ~ $m1t~f<t~ tb~ -fl~'Jdt\l~J ~&l~tO~$ it\ ~ iltft.'et'iOJ' 

of~ d~111i~ ft41)1!)1 b. ft fi!!~,!r')~,t~ta ~~1" t.o p:d.nri ~t~~t:S o,n 'tit+~ O~l."1l<lt 

Jt /th!!t. ~i~$1" wbeel;. .. 4>.1."!t statiMUT* thjj rf.Jl.~t101l~Jb1p 'bfitt1lteell 't:nc QJ' 

4~r&$'~et\ ~ ~ ~SJ ill:~t.4., t.~~zy,·t. 1$1 ~ •i:ftl-. ht:wea pl-4!.&-



ten t.~aiS: dJh!fl't' .l$tten., ~be tbed tor D&cb 'ri'i-i.aB ot the illtlt:rior of tho 

01~ ~l. Bttt the o19hv ttheel 1• J'Ot.-bl& a4 bmce t:h!B rti~t.Um$bip 

i.s 3\lbJ»Ct' to l'Uiat.iM,. As Um~ tlliZ u.mbed our oi;pUr whe$l 111 lit • ••• 

h~\ !~ th• $t'r\• fimilJw' ~- -i:ftg 'Rill kua iQ, e>tbel" Ci"1Ptoptl•• c.,.,. 
cip~ wh•l. 1•·•· ~, no¥el u ~ to c~ t••~s O«»mMted With 

the ...,. sa whith ~ nl:EJ.·Ut:msbt.p ~\~ plu..,~ «a1l oi;pbe;r l~ttil.!t'' 1• 

~led -.d c.•trt)].lcd"'. ad trse t~~~ti 'rill n011 bt. pr"•td. 

:1ft. t;l:'l'e n~B$!l ~df,; eaeh ·~ .-ous1$t1•« of M ~I.Ute\l:J..,..pactd 

pt.t. fh~ ·pta•, -ick a~ ~~le :imt~ctl.f; i!Jl'fl ~~f'~M:,r ~•i!Gd 

b pot1pa ·ot f'1ft3 ~•vw•~ ot ~.· d.fl. fu~, ~ ~·· po~t\:t~ t-or 

~~u~ i»J'Ell"ati• tn fA~e gth, tbe· pe~tajti~e ot a p.lud ttait: 

COde w:eh. a~ the ~tt cw i11u~t code. ·-ro a,pll!ldn ~bat i• ~t.~ • '8J D7 

t~t a.eeo~ to the ~dot~, tbre p~tati• .of el .. tm .tor the l~t..P 

A. t~r &~Pl.*, ia np~t.~i>t thVSI +l.:.. n 4 i • ror 0\t!' ~"·'* we 91U. let 
, ·r ... •• 

the + ili&fl tndi.oa.a tba~ a; ~ iw to k po$1\ioned tGr poGitJ.Y'O ~tS.•, 

t'be -.JI.-.., tha:t. .tt itt ·to be lett m iw bope:ratwiw Oit' 1aactl'V!'fl: po&itA<m* 

In F1~N I ·th~n .1~ .. »-.. & ~ ia siile el~t1on ot: a -~= ot ~ t!br. 

1!4 t» oi~ttr li.bef.tl. cw· ~tater. uth ~ ~" l'lo» 'b4ina 6tscr1~.. tile 

pir.ta huUeaW by dott~ linet~ ill ·~tli fi·~ "P~ftat piu 1ihich llAve be$a 

let\ d$PJ"$fll$ed .in. thcl.Jr iD~tiVel ,oaition:S; tb$ pbe 1ndi"t0'4 bt whole lituab 

npr:~aat pSi~a llbieh. h<lW bee& tieftWd iitto ~ito aoti'" poelt.tous. The 

pol'ilUtati~st ~~atmt&i ~ i"t,p:~e 2 Cflrr•pont to lila B«&udo"t $itfudQ' :<'!!r the· 

l•tt:erG t:~' 1!1 ~'10 .&,. '!he ord'er cf i:he Utt.us in fi~ 2. is, of' ~e,. oal.7 · 

Ul.wt"Wr.t.i'h) ainee: .an the pina: eaa ~ ~*'ed ~ utift ·or i:aa•U• po~t tiona 

t.o eon~d 1r!th •1 ~of a1.aul.J •t the kud&t 0$4e, au k-.oe \hi• 

~-.•en•e 1A1tq 'he Vll'tlft $\ \fUJ.,. 
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-tatov- ~.\ter :ab01111 ld.111Wl ... dot.t~ U.~· ~ ... 1p~ - ., 

11 1t1 ~~ l• 'llhl.e e•u~:s.na ·••••ti&ll.J' ot :& '"' ot i cco•ew.,... 
••ahl• t.t._ ~ lett anti l'il!lt c.ntaett. loaal.Jf', t.lo• Olmko""" 

1•._.. u• bold ctgd.u:at. t'b.e left. ... tAct, bJ the: alltiou of h8peeti'e: re:~u •• 

•mp,. t.t. •hen a pitt • ~ • or ·tbfs. Q1ph.,.. ...,_ 1~ u. tta -.ctl.Y$ or 
c:.~~\1'¥e pU.\1CB -~ ._. tb~lon preeea\ 1t1Mlt t.a ·\b~ CQ!'ltaett->lev• 'fd.th· 

ate 1\ ia aturoolated, 1 t. pn•• q~~t ·fi.H ~tii!Ult-lev.- .a GSNH~ 1:' to 

~- ~"et a" th$ ri&fd~-- fla• in :~ !ttaoUw poa1tioh ~· •t1 Of' tourea, 

act ·~ the• ~etH:We.-en •. &Uo:sdJ:!;g th• l&ttflr to ~iu tl;'*it\llt. ~ 
' 

H~tt• lttt~4 oet.tt.llcte.. ~ t'Qao\ia ot ~ ~ ~~Mts ~\1'0Utld 

bJ ~ R$p~te\l'n% eontttot-l~:raCJ.t the :eo~i<latttiw:r ~t:Wl" td;U be .. lill#.M 

l porttoa of th$ e:lt~ •~rteel ~aal"' ~ adp &t ·til$ reVU":ao fac. s., 1:11 

to~ to c~ Ell ra.tcbe\ whett1• ·~ 1i!l 1'1~ ~. ''fhi~ fttol'ul' -~~ e<mt.U-m• 

t~t,--n: ~uidlst.mt.lf-•~ t"tb1 .u., ti-ve et ~lda ~tl'$ ·~ ·~ Ji~ 11 

~$ tootk b~s ~-~•W as fll.. 1t is lnewi~e del'dpa~ 2$ in Fi.•H L 

All·~W. nth ~· )!at.Wlet. Whfitll t:a the~ tthoa ~'!ill,, f;1~N$ 1 •« s. 
!be n~t wheel .fm.d pawl• wg~th._. with ~l.O~$t tS cd .U.s ~ture G.;, 

f~:re• l ~ 11 4e~•· t:t$ stop ~s:ttie ot t.h• oi.Jhlr ~h••l in it$ :totltU<m 

on tile ~t Y,. •r!er fb• ~1w ~ oo~ •:t•c 1, ~oh 1.5 ~ 01"' ald.Atabe4 

lBlder a de&irw \mldu, _. a utor 1.-

BlitvtiatJ to fig;.,$_, ~e ~~~ I ..,- 'b$ eott.-Ictl;J' ho.usGd 1ft a h'lt;r~ 41, 

tu~ em, tbe ~batt V t•r i.n~ aov-.t. therft•ltlh ~d 1r1t.h ~~t.<l cti~J> 1thw,. 
~- 1~ .$li~Q k~ Ol" oth$n1se a:t.KM:rN to the $Wt 1. if. von ~1 4$ .hflftftl 

« hollow hal> a u jwmded! fo~ rotaus Oft. ~t 'I Md ftlaot1~# threu• 

at'iisooiatied truJ~tal1t.i.Q to e,ctttat• t;eQi\fioablJ -~~ e, ~ Md Gt ·sat4 

&~~pnns; beag ~ to *• •• ~ .~t 60 ~ ~ oth.~1:' •• ot tba "PriAG 

'boina: fbe4 to the .~~ $\ Q. "* b$f&n .• ta,ed •~~ 8 !la / Mln~ia.d Ulldi:J" 

~1.- bJ· •tor It td'd.ch ·s.e. eovpled tG dr1v~ * •• wheel_. a~a.u .of' •• 

. ' 
' ., 



REF -ID :A52212B 

a.ar 12. 

Ae tdll be ,,._ b,y l"&.ffl!l'el!u.~e to 11;•·$, tb1St etrcutt for ~ lW:>tor, HiGh kettpl 

coiled ·s~g 8 wder tena1oa..t is clot~ed ot opetied aGQtll'(}jJl! to tbti) de~ &t: 

tcsioa which t<& i:s deatr~: to um.tdn upo.u t~ said spring; ·t1MJt ittt, .tter *• 
apr!~~ 1$ msttieietly tcs1oaed,. th• <~1rcu1t. is ilttol'.ftlP"ted: to s·top t.htlJ motor- wta 

is ~11 s~rtee apin bJ!' closing the circuit trhf)ll the t•sioa ba;t ~e• de~nse4 

beunr a !:relletonrlnoo mn111wa. le".r the· J*l"p!HllG o.t eont.roll!llg t,h1.s aetien, the 

ei:rcuit .1\rrt~G'••t. 1n oper&t:lv~ o.neeti.on. \titb. th:G ao'ttlr, eot!prittt. .l~fJ A .u,,.d: 

54~ ittel'd:.tll; $ wl'taie- aou.rce Si. The moior ~- 1& op•ra.Uv.ftlt etmj>'led: w the 

-..rill; s•r ~ bJ sea~ e>f a slide. coupliftg ~ri'l1ta:i; ~o~~ta. se ad tn.. i41fitn 

the motci:r OPfil"at•a to pub ,_.~ upon the $pJ:<it18 s,. eot~tpetumt i7 o~ tha .&l.ide 

ewplia:l itJ .IN4Uall.T aJve<l a~ .fro& i:t.$ compo~ent a~-mbe!' 56 &a." to the l1&$$istaue.\\ 

ot ~Mid: apli'!Jag S. fhue thCJ •:m ee-l -4$· t.J:mO,i W m¢1Ve" tb~ W)l"\11'4 gear fll.S !ndi.eatea 

by th~ tlrrt;~tt t1i.t1'ill 'Pfttgt<&taeea the- entire shaft .u; t.nr.. the ilide eooplinhJ. to the .ri«ht 

{see fig;.!) ~ainst the t\~tion of 6prl.Ag 69.. iltte"'e 60 'lfhiOU j,s· rii$-dl;r a~clll"'ed to 

sha.tt 58',, i.e cpel"&t~ive tbro:l*gh the a4j'~$table ~.ahapefl am. 6l ~th ep:rln~ oouu.c.t 

uui~~J:l);!Jr 62. aaid m~.abf!l'.r l!>e.ing aoopt~d to :rliie ~ msul..ated Mock ~1, eoovmt.entlt 

•wnted Qn .t:iev1ll:g S:4, in m:dch sh~t &i i~ joum.liled. i.U<>et (;5 .i"' i?l:"OVi.Oieti with 

a aotch $!' ~·e 45, t~·to whieh Uae- pr.oj~~ SS ct aprlag oontaet m.Mb~r- 6'2 will 

drop and breek the con~,ot at etl to opm ~ 4ircui t ~nd :9'top thfll m&ter 1. ~riDs; 

tbi.& period o.t \lp~tit)n, it !'boW.~ be n()te.d tbf$t t.h!!· driv~ 6h~~t "' i.e held t:ro~a 

roution., noautll,-1 by the ~tun of at~;Wlet. 4).. 

Whiltt ~. sprag lJo:t.~r ori1.1~ neh.l!lni$lll tor t.ht.: eip~f.:.\lt lllheel ls h~$ diac:lt>sed. 

))' w~;r t:d' .e~c, it· il!l> untle.ri'to~d th-at othex' jtt(l;tl;~dli:) &re <:.Oi'lt.e;r.,p.lAt~d ouch ~£1 

ml'.:rtor ~:d clutch• o:r ~!it steppillit ~~;~.agac~td> ~1:'re.n.geme'at, or.· otber ''Uit.e.bu -::s.~.Hi!r.t.S tlurh 

trill i~i!.,part 1t1Gvem0n t to the eiz.;htrl' lth.e~.l in $Q.t:o:td,anctt -w.i th the Jlri~'!Ciples of 

th~ i:ra vEmt1on. 

fh~ ~ov•~t ot tb~ eiphe!' wh~el i$ prd~~bly t!"tep-by-a~ps Ol' at ill~rvals 

'IJ:bieh will bfll (ii;~pl~i'a~d ~.lbae<~,u~ntl.y ifl. diJ~IJU~$i,r.~ ·th~ ~ in w'M0b "t;b~ 'flh011ll 

li;f.SW:!t fur.ultiO'!'l.tl • 

~ cis,lh~r ... J(ey tranemitt'l!n" 26,. Fig11r~ l, i1 ~ .slightJ.¥ ~~'ll:d1.!'l.:iit4 ~~u®t 

ad~t 'tl'llm&mi.t~ mach as is ~oyed with Pl:'iJltUI t-..legraph e@ipJami. of 
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boa cGJ~aerot.tl tiP••~ tu c-oral f4ta\uee ~DOt k u.,.ld.nea,. 

:li~t waeitt.:nJ t.illg ft1l mo• 1n t11e wt.. lt. ~ ~Uci•~ to 

... , bere tbf.tt .a fi&jltl ~.-~~ ~.l"&\lo;aa ~tea .l.n ac-cordMC5: etA 

tb11t sa•\ ~ •. 1. pul!le& ~- trns bu...U.ttaJt, i1!ttin.g 1'lP a .nu ot 

ttu --ta.ets iaB1da t.b• tftUirdttr»r- 1a M~eo td..tb f.he. k:idot ~-. 

!h& U"ld.a!.t.tet- t&,, of GOllRO; >tJ.oo proti4ad td.th a ~,...a~J)inl upet 27~ 

~ ~tit.m ot lridt:ib 11 ·to ~,_, ·~ tap~ fo~d (\t, FO~ iiite~~. tka 

p.na•ip.!Al. dift~ec 'be~ • tr-.mntttr a~ ti·$illi tn ~Wu:a Jf.da~. 

t.elep~ ·~:~Bet ~ ~• Wile.i 1Q, ;:m"" ~·-~ OOll.1d.tl;~~ .14 ·th~ ._,. ill 

016 ~ ltd't and r:tPt 'j)~ C$1ta.C'il :ot the· ao.U ~do\ tApe tJ:".q,.,. 

m.ttar ue to.~e<~~. .m. ~ no~ll.lJ-111~ v..n:tr~ tbe ft're ccm~o~ 

l~•c.~ a(! tbeb< ·t• ti&SOe'ltd1~, .~ CMJ\1lete a.t'lt --~of., .a.-t of ftv• 

s.-puat• .- in.~e~4ett ~tte) ih \he tr-.mtur- u ~1~ far~ 

pu:r~~·<$. ~ fiWt ~iact..ltw~ Md; tb.'ll.dr ta &Oil~8:'te4· J3U"8 !CCn1R.OU ilM 

ooadlt-tin~•~ ~a ot a M~ies ~t, ·e;e ~~-.\ u ~ 

~•u .'P·~.e.p'b ..... 

~ et~M«Q' tJr-..U.t~~ I:EJ,. is a&"Mt~t.oo m.t4 ~t1ottflli #<d .. ~UJ" 'With 

th• ·~~\Qr t.r-.fai.\tw lt" to eou't.t'Ol ·the agu1tu· ui.tpl:~-.nu of the 

ei~.>hEil' tfhtt4. or e~utor- iA ·~ follcmt~g ~er. Jote :tOl.a, 281 •t<m"1$ 

•uu·utaec:t b-7 ¢0lT•t ~. t.t:~rr a. ~~path Cich "'iae i$.t. --df1etor 

.SQ Ml<l a~u 01111 t., .of the twa~1 aet."'lit ttM all tlt$, e®~t-1.•.,...,. ot 

.a~ttk~x-· trlllimd.~t.w tJ, ad ket•tap$ ·t.rt,m~tter tl, mn~ 1tf. ~l•ted. e::t..c 

oon~t.O.r 31. li<>te al,$:). ·u.· lllutr~t1• •~P of (!l~Yct. •t.t ~taet.-1__.• 

at tt a<t.'i Q. 1a 7:1~ 4 in 11.!fhidl a a~:te c•se 1• ,pnsated.. .1\ ia ~ 

~ tbR~tt the ;U;t~~~t. ot 'GPWJltiv~ ~faa e ~~ Cili!hmr' ~1 111'b4.oh an •' 

\bAt~' ,. ... ,in. thMi~l'f·t'Hto to tll• t'Mmtt\o;t,..;l.•vere or-. ei~l 
· ~.attev 21, ~~<!• ~ tt. Badet ~t4lt10il te'r lettfl" •p. At 

the $8ft ~.t the ~~- oa tll~t .k87 tape ad. ·tbf! p$DiataU.oa. t/4. C011•ota 

se~p u~ tlw cJ.Jth~ b~t'Wl' ~e,. ~- QO~poadi! to th• l,e,ttv 

u·z•.., lot.fJ ·tht3.t. in viw of ~ mau~:r ia ·whieh tbD t11rmt1 ~t!\\e:ts ~d ·the 
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tili. --~~1•••• ·Gt ~2. $cl %6 ... iatvoom:t.C'Hitt ~· tli~t ~ b&\tety 

a ta,.,. mq a te ooapht9ct 0t117 •• u. 91~ .m ~1' ill~~ 
~ntet101!1$ utnblillle4 at ·~ Cl~k• ~tlld.\te:r H, eoiaoUe with 

th6.,*l,e n!'l or ·OOD:GQ:\1~ •~'*h'l.;labed at;~ ~i&t.l' vs:$dttw! 2~., 

JlaM1 If •z• 1' #•• up 1a ot,u~ t2MDI!IIittv tt, ftl.ar $:8 Jdll ~t.e 

•4 ._ ~.t-• ic; Pt. 1.1p •t.n. tlbe ~tater ~aitter 22. ~U.l7 if tm7 

4tbel' le,tt.l&:r• .sq •P. ts ••t. up ia th• 01~.- ·t:n»:mdttoo 2&, ~telq 28 

•ill oJ$raw ®7 ·•• •x• 1s· et. •t in t.ho CCU$~tor tmma:i.twr u.. the 

~·~ p:tl\ of ·t;U~ ~•' *• web: 1l:Oineidenoe of ~ecticut~ ta ....... · 

:m .. t.twa S;l .a. #lG 1~ .astt.blU&ed u &~J t'olloQt 

.b-. ~ai.tift ot b.~i-q IS al_, QO:a&ul~tor $0, a'I)U,h all ~ ~t,uct;.;.. 

1"vr;;:r1 .a ~ ·t. fl3$':tck<W cl&sd IJ«l•t• et tl:'aaitte.r'a n $1ld 2.2, 
. \ 

aos~tol" m to ~ ·Qtm,i!ll.C:t l!, · t~t ~wre u, 'rindlq o£ rolq 28,. 

cl'$ducw:r 14, w a-.uve ot ba't~l'J Q,. lt 1~ ob'ftwe ~t. stac• th~ tlWlat\itMr 

58 .tmd. baCk ~ti'W:t H t~l ftlq 28 fen .~t• ot ~ cucu:i t for eau;!!U.at 

relq !81 a1 $OOA a-. ~ rel,q h&e .raoeived a ~lP · ~ ~~· $$ 1e 

at;trt\\e~, ttl& oi~it f., c•IJ1•1~1 :rela;r 2\1 is bnftMt at ent.aet, 12.. Suo· 

an&t1Jro 9 111 aii«r ~:t1oa of ~~, n~t:Ue april~';, it not. ,p.,.hd tl1oD 

~~ p$llc ~ !A.to t ta Mftai pod\1oa e ftleu• ot reU.ay 28• .ama.'tu1rtJ 

u .wvlt~ ··~·'*"ta~ eou.•c"G ~~ ~ ad \tOUlA l<et "' a cl'u~t-t.rtaa. kt ih• 

a~l~ ~dirsUU an aooh ~ t wh.«1 ~twr.e $~ 1~ ti~at 4Nm Ul bt 

relq 13 it paat'eJ& by •4! ie im~iatfJ.l.7 ~pd b; l~vm- U . .a h•ld bt~~a 

-nttlir.'li:ag to ;i;~ r~~ot.Ga pt.t#iti.Qa •h•te it em r~tabliell o=taot ~t Ill, 

uni.il ·l1)V$t' Ji 1$ d1C~pl~ce4 tq ~~ r.:etiw to w ~~'bed later. 

Amatwt• u Qt r~ar te. ttl.m ~trol~ tha U§1~t 2i, al~~ t"et~rm to. 

~ :SA ~.~ ~~.l3 ~ r<·ttitti.lOll o1: til~ C:i~et' .. ftl; t •. ilt ~ fol.lllttlag 

!be moto~t•eta~~ coU.ed &J<l'at a. ted$ to rotat.4 the <dgiler abo~ 

(n: ·t;b~ diteo\t(m :lndiOA'"d' ·b$· th~ U"NW, IM1't/ to til~ tl.{g•t. 'The 41f•fi1 t. 

tor: ~ .stOW wb14&. tt•ope etJile-,1 u.pr.bg 8 und•r ~ioa i6' cl:Qa~ or <.>paut4 
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iepCl~l ~· tb.$ ·~sja oZ the $~SJ ·tMt i~, l?tftW the SpriGg W 

nffidat.. t-uU:oa.,. ~ uw 1a stopp«tG find 111 elJ' e~tted (1:pin ~ter 

thi.il 'Mll·•'-• -~ <t~~i\ti~ ~- • ce~ ~. ~. A'Ot.~-titon lf4 the 

' ' 

rtli8l"rl4 t& •b$-ve, Jd!$Wil« 'the ¢<m-.t-l..U$ ill U.ai\~tJ ~! M4 .1$ 

1et. up .to 11iittM"at ~ta:tlas so that. ~"7 M 1tJ n_,. ••!"31aed 4bD4 

b~ .-\S:ot IS $.e ~. A 6ttl'.:nmt et.u'ts trora ~!Uv• of b&t~ 51 

tbl-lh ~tor ~. clo.ae« ~t&o" ~e, c::GlW$~\W a, ~ ~ontan .4t), 

~~ a. ~¢'bor .u, wi~ital, of .... ," ta, con~~ 41, ·to J'l~ti·~ 

ot tmt.t.17 s.v.. .A &ofl&t.f~ bpula ~ases ~«.t,P ~~t ~i M\(t ~tlee 

a~w:r~ .,u w bt.s •~trac~; b~~i tl~~ .ut:::wtt. ~.~ ·t.m..c:k c.ont.a.et ~Q, 

-.h ... ~ llll-.~tut'O' &, un.dv:r dt,ton of 1~1$ ~;triq, :t;'•=1ts ~ •iu elf)"• 

·f.be e:i:!>cuit. ~'t 40.- ~-wr,. tA6 a~® tit':£'$ng.-t i& w• ~t the­

---~17 ·JI.ltl'~CcUCil uf !1!:-~:tu'te ·41. tel~$el ~ i<\&Wl.:r U~ &.fi~iatri dtb 

the if.:litehe.t ® \ke. o1phe::- ·~ tmd thu.s ~owsa th~ ettm~r eM!, drl<i~t!n 'by 

4011«1 ~'Fitr&a l.a tAl: ~vm1e• ~· ~wp. !hua. ~~ oipb.er vh~ ~tinil'll$ to 

taO'M;t O};lf't -~ tit $ Uwt, $0 lm!lg ail bi:tok eoutaet " ~t reur ·!a ~4il'l,t 

olcrtit4. WMn, iw:WM('Jrt the ~tli£\i.icm ot t:.o.aw~w .e'fllt ·u:p in tbe eo•uta1tor 

~attt0r ~COIH3: tM ~ d 't~t·"t u, 1.a tb• <.t1pheM$f tr«ic~ttar, 

tllt.t$ c~usinf; th~ ~l;$tla o:Jt ~ o1:reut -t ~utrh .:rd.~ 26 &a atJ>e~ 

de:sc:ri~,. •d thua, wllm ~t..~.et. H i3 o~$d, m1d•r th.1.1 aetiO!!l of t•e-la7 itl, 

ad is ~d· o~ b,y l~"Hr 515- li$ de.~epi~, ~bQq,• ,Jm~ot f~ o:~t o~te 

to wi tlidr~w M~'l!t.~:Vil'tl· Q) .llSilC& tbs· pmfl, 2:4 ·C~·t " l"C!l®ta~., 'l!lh~NU~ tlm 

etpa~ v;;bAJil o~t ~~vmc<fl an: t\wth.Gt". .b at.at.M 'bet~, t.ho fl,l'•t :UlpulH! 

~· r~av 28 ~fJ~" ~tu:re &l to k e.t.t:r~te~ ·~ ~~ bf JAftr sa., 
1l\h1ob ~ w.1'a~ th$' arzR~.. ~$. ~.t.ct. Ul J~a~a opea .. ltmi u 

l-ev• .5& -..s.a~:•e ud bolda 1\. It i.a onl7 m:thin thill i\i&rietl, •• tho 

ei.~ •~ iii ita~. that the k$T~ 1, ~· b.l maai~litii~, tbErt 

-~!:~ a:er~~~t beia~ Jtlcb t.$lt ~ 'ktqs; cf the ~d s.re 1~$4 

e:rtoept •• ·~ ci,P~" ~ te ~·~ttcmJUT'., 

·.:- ..... : 



,. 
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•~· n.o• a ko.Y 1" 4epns384. ~ ot~m• naultaa$ will w <hr\er.sained 

- the pod uo~ ot ~ eipheP &Ml et 'tia \1mea 1mea•• th~ eJ.reui\ ~ 

li$h44 thr:ota~ the cipher uitlll. ~4$ lt)OA t;b.e ... t r:e'b\ive poeit.t.on ot 

W.1 *•1 fd.·fA t'&$p$0~ w. t:brc pl&~t • .o 1-. •• ~ k(IJ' 1~ a:.PHssea, 

~ G$.~;il- M~ltan,t 11J G'h&U J.v t;Ae ill~~ l.MpJ tJlJJ! .le.ttlltr otm~H 

to be illuln:aW so l.ong tta ~ kfQ' .ia hol4 dou. 

Ye "'etliu~ •• to relq 1!8 Jm:d ita othe:t U'lm\V. 4$,. ftelat~ -.ntrols 

~ oPf~Dtlol'l ffllf the ~~ins MP•t t1 ot tho Qi~.or-tq ~itt.- te, 
in tbe toll•d.al. ~or: tba ~~'A~ u~t. 1!'1 .!..~ "tua.,etJ. 'by 

b$·t:tort .t4, bu't til• ~t:d. t 1s nontAll)' o,a at con uet 45. fta relay 28 ie. 

ac-sJ,aect, ho1mte, ••~ 4t te 4tb"ted 4n4 ~tact 45 is: ~Wily 

tlo•84, all~~ ~~»~ a&p;et J:'1 w ~uca. fht• oq•• the k'"'·· 'tt4;p$ 

to ltkp t~d to \b:$ »eU postt.brm. Itr Will r~ in ~1. pd1~1• •\11 

the t)lf!1'\ ti.Mt ~tit)'- 1:$ ••:-stud •. 

!h~J'$ BOY Jl'~$ to b~ dQ:eoribe~ OD.l.f how l~ 31 1.8 COB'Vollei• the 

kqboani is ~~vlded '61illl a -.tve<J"ru bu>• •perable b)'~ ker. ~a kaT 

i• depn••• ~ ~ ret~, tbe 1Uil:'Nra4l b4r• ~ ~ c.llase ot it• 

·~I'd s:td..ill oa :ret.l.u'n ·e& aonel. poei ua, :acttl•t.e8 'tb& l'B'.ft" $5, aru1 c~ea 

.1' w be· lti'tlbfSrau tro• ltll eagagften& with Bl"tiiJI;t'Qn H. ·the l:a.ttu· iamedi&taly 

J1fJ/W.:M• wits n~, ret.rac'kd posi,Min, l!Uo~ Cillltactl to bit .nte4tab-

11ehel!. ~t ft ad M,. Ia \he SIGaU. tAle· t~P1'-~~pi\\g ~taPe'b bAY!n& heen 

'M\lta~ a• .. IC!"1~ abo¥•, OM of t\10 tkiag! CU. h~ §;S ~~~e the t!e'-

up O't ~a~~oae • o1pher-k97 tl"a.u\Rd'titsl' .2th ~~ tt uew aet. ot cou•ti_., 

bet:.~ ccm.•~():t,.-~ and pQ!nd Cftt~ete ~bun u11.&bltahed1 ~J". l\117 ._ • ..,. 

it t• a1~r ~~ oeeu!' ie aeq~ee • the u,e, the sae •t ot 

etma~Cti.Oll~ a 'boron has lMa uta:bUehed. Tho• tw •~•• ~ duwi~ ·bi 

'tWftt 

(1} U a ••• 45t of OQD:O.fJ\l\iona in Biph~'U.J tr<mP'd.ttel'" It k!;~ie ·~ 

est.abll~., 'M7 ~ ~t co.n-e~ne ·kl th• Baudot .tJtpf&l!<rr •·x-, the nt 

I 
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of 4timltte\teaa no loa.BV utcbu U.'- ISB~lap .:Ia the ~uto, --.s.t'- u,. 
which, •• w ~ ~, ~ 1n ._ ,r~g e&ft to the letta~t •s-. 
~qtt0ll'tl11 iaa.at.a~ .,_. olotS..:I of -.w.ot 11t sa. unite aetlal •f ttut.. 

aift2l"Pl ~~ tiM Ua"$l£.t, to:r I!II!MJ1lisina aap\Jt.\ ts iit9 Gltts.a... aUomg tbe 

eipber -.beol ·tio :r~.., ton~... It 111U ~tin\i;e to d4 #C· atil ~t •kp 

ll4 pba oa \he 't'llt ot t~ oi~ wbeel co~~pcm1iq t& l~;\tetr· '8rt· FG:.-ta 

l'U$U to the fJO!i.t~t-;left:r'l r4 th:t co_..t.ililil4l" ~alt~ art, ~P® nl.q 

2$ 1:$ GnEt1"&1~, coat;.et at .$6 is broka, ·~•t ~6 d~fll"DI•d1. e.d the 

OJcl• htlr& b~ COliJlew.~ 

(:!) lf, by oham:o,. the illut. •~kr a thet kq tape 1a t.'bb ·~ :t.~t: 
•. 

ktcWt· (JtJW *'pitl} t mll7 ~ is, i41Sa-.ietel:f $\!l!tl'CJ.a-.d, 'IJiaM th~ ~tqt· 

tt'M .. Iilitt~ !ttl aWl 4.*$t ., tN' ~utton •a•.. itap~ 2$ 4C'!!t• ., ~tm 

. .a '\he -~(t:r wlul~ 1ii.t h~l.a .u ~. ~ lett.en ~ tk~<ON ont;ti~-' 

•t tit& G'JSllJ:U!t po$l.ti.OU ·of the· Oi:pb:l'l." w!J:fM51., Qt GOU'FM;t it \bt ir:fq' ~· .QW 

coulata of a •erl.• ot •J*a•·, tht\t ci;l\e -.1 till ~ in ~4 po1l\ion 

au:~ the: •eiphe~t o.f ·15. cei:r~poatttne ~.t:uher of l~Jtt••• 

l't it obN'10ll:& th~t \he· perwif.tti<m$ et ,_.ror~di,.\f.ms a tht t:011 t&po ~~· 

all e.a ·tb.fJ ~tatiaa ot Of!ira.U• pint on tb.e 'rim. of the d:9h•~ lfheelw:st;. 

he J"~et~ ~ two &llr\$ of 26 ~i.l.u' ~bltiaa, otb..m$:fl! theft ~d b8 

ti.fies ·11h«i the oi~ eeel ·~ CMtiinue to ~W ~de.tin1~ Md ft ..,. 

~i,t:t!ieme'llt O'll ~l~'t oovU ~ ~· tw.a S.. tna toJr the :re1Ma tba" 

ill ONW to brirlg t}w. ci~betr whMl to rest it is ~tlSSlttl.&l $&t, fi ~tatt<>a 

ot pins .m its I'U ·aa.ci<lT ~-tide w1 th ttult. .peaute.Uoc 11Jbich hl1l>ppes to· bG 

e\ up. &\ ~ et~ey Vlft'l$0.t.te 1.t tht~.t. ~t.. bill Hl!ltri.tl• to \116 

eet# of a.bl'le ~·tatt<ml' ikmfl ~-,,. -. ... " nd.UCIO ~ G"IP'te~• 

se-eri.'tJ of t.be q4ta. !a _,. degree '6-ei~:. 

In ldittJ..t.m;., t.'tt&U. 1J e~1all1 called. to tbfi '811 f.a wtdeil 4 l:ti):J'i:oq 

!.U.~v-~· of other ~topa,pl\$ a,plo11A; tb'fl Ia•\ oooe t• ...,.,toppld.o 

p.trpoh#· 1a ob..S.att't4 1ft OlU' lQ't:ta. ID ordv tG exgld.A -.t b ~Qqt, it ie 

ae~~~-q ·~ gt&r tate a td.•f' 4isoauts1~ ,of S.dot tra~1oa ~ tlle· 
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v. s .. patr1mt ~o ... l,41e,ves,, uad Vq as, 1112, w &:. s. ve.,..,. linee lt 

to 11 of tiLe #~tat.io&l. 

111: the pateat. to whteh. rflf•nn• M.• ju;-t 'btta .Ue, a £J:pecifll m;eehnn1a 

"' ievl~- to su~fl the eu ~ otun:·~o\lel"$ wbidt eds-• all th•n dU'fl.­

ftltie•t d4 tibile ae~U~ \'he· oblec\ 1n:ut.t«Cl1 th.1!i mechtitd.a 1r.J ~1w 

00.11p.U.~t.eld. a$ hu in .. ad~t.tu ~ :t\u1;her diUd'f'tUltt£Nil tt\ii{t th• tae.t:hc4 

&el.Mtd \o ucoap;lia tbe llmPfl'eS:&1~ ot the $1:X N'Va ~r~ctfl'rs reeu1t& 

1n i,B~ing tb• ••"'r. !Qt ~e~ to 1M wmut»ltt$d tJy u l'Ml'Ch ~s 10 to 

10 per est. Ia sJ- itt••"•• both ~- 41sM,a'Q,tar~s ~- baM olbduW 

m ~ ~\ ~-~ poes1'bl~t; via., hr ~~e .. ta 1thia n~ae1tate ~ 

tt ot tll$ J:! h.Qdot ~tatl®;t f'or Ct!'JP~O ~~ So· ~t!J/1: u 

fn7Pf.Opa~ ~lmiqu~ 11.§ e~m~, ~oallf our &~J••t.~- fer eluUlsiUq 

th$ •u oxtft\ ~\~JNi oriillal'ilJin~- by tho 'Gin of th& !a'utiot oc4e 

f:or' Oi'J.Ptopal)blo: P\U'fCUii~Glf differ .tnm tho:s& &Mri.~ ttl tbl!'f r<a.t$11t reten"i!d 

to, e:bovo in tb& tcllo'tf1ftg ~!lpee:t. ·~a thl! erwbo~o qot$8 utl~lJlnl tho 

latter ••thod the. ei,P.b~ ni§lt.Mt$ b ·th~J «r:r£tto&raph1o proC6se ar~ the 

rea~l~~tfl ot ~leoVi~l 11'$e.ract1on b.etn~" ~- SJa\ t;f ~J~lirlt& el$!l#$\ts 1!1 

th-e ~~~ot. eo4• ~(!:!t up by a •u:nge eharaet~ ~md. a -~ftt of' ttiP4linJ el .. ta 

~- \h-o 3M'le ~ Sii't Ui by ®> key cha.~t•.; ihG'OO re$ttltmt.a can, not. be. 

t'$~td.cted to bat, !6 ot the: U po~~ihle ku~~>t p~tatioae ~tute of tM&t 

in ... C'ti(lll',i.. ln -~ ceypt.<lJ1"aJl)hiC SJ$\8 tht.t oiph~ MilltUlUn'U 1ft tb$ 017Pt8-

~&pb.ic pn-eesa ~'C-Ot a.t all. t.b.a ~tmlta •t alMitrl.~ tn:\era~'M.:Oa betweea 

tw ~·'-' ot &lpalia:g el~te ~~ th1!A' l34udot, ced:of tike e~1Ci el~t 

repr$lli$4tU~ th• ~flsage: ~tGI" 11 DOt at. all 1n tat ~t code ad ·does 

not. iatc ... t dir-eotl.Jwith tb~ :81p8Un~ ttlema~ repr~~"'m~ thtrt t:e:r Cbamotel"• 

no~ ill' the cl;p~ r-esult='t J"UF~Eh1nt.ed ~ aipal_m~ «l~w 1m thf.t Baudot code. 

·'fh..e rot~ ~ !!:a.~ cod• pla7a b: ou ~q•ta ia, mt. tar a11 'ipal:ie®: el~ta 

~· etmo~. only-~ :irldtr•t o.ne, tmd th!!t ls •hi' in OUl" JT•t• ~· natnotioa 

et e1pler ~•ote"l'tl to .!'l et ot ·tm17 U ta ~~ -•, w1tboot •r ~n-tna 
sp41e1t1~ illtl'Odde4 to s~press the su i'S~ ~aowra •. 
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_ liJ 1:i o-~t that 1nii~ ot hf;.-dng the ~t0graph t~me·tJ.on tcr-

pl"'dv,c. ·d.-.wal :d~a: <4 --a. ty,e i•~.U.C$.~ ,tu -~~- t'o;o.ia, der!lU*i~tion; 

1'' ·i.f iJ,O:)i!ibl1i to pro~Mi'• a\ lOt Ji:fDh:'e 1, a. set <tf tt <!fleo~-f.rt. 

i~ft~ «tf a fiit. or 2$ laptt, Ui-eh a~ta .U~ ·~ tll.rU~h P1"fJper plmgel1'f 

or araatun., tinei'J.I' ~ tba kliJ'l:lef.trd ol' a t;y,e11J'it,ft -with \Vhl.ch ~ .ar• 

&e~.a~,_ -ao as to CA'QH the- W$-Wi. t.v te print ·th~ lf.!!;'t~l &t th~ cip~r 

m~ge, in tlle •se of l!bll~i~el'inflb an~ the lat.U.:.>$ of U'* :pld.c-t.x\ ae"P:Ie-, 

in tihe M$4 t4' de~d.$1her11Jil• 

~n; th~~• ··~•· 1ul1-t.d of b~ia~ asHei~ted ~1 th -the ~~'*Yt.loat't ot 

aa ll)ri!il~rf typew:.r.f;~l"t ~~t ~- ~!if$QOloJiof4d tiitb t,hQ k01~t1t~'d Of ® ~Utoliitt'tie_ 

tel't!ipap.~ -~rMleaittfir :k>q'bo~ri, -~ ~u, 1n. tt1e ~~ :f>f ~.ne-1ph~, brtns 

~bout th~ t:rQam.$ts~ Qf $.1~$le con:l)a~~ w ~e1;J1~~ ~t.t.~•· A' 

th$ r,;;ceivm~ -end ot this 1,1ata1 ti&to r~ed.ved sipaJ.;rJ •~l.d <'let. di...~tlJr -~,on 

~ k~~"'bolard of tho cx,-pt.Qgr$.ph_, w:t<.l the l..At.t~r "'&''ldd Clli>'.IU~ thfl w~ ve-d 

It is al.so- o~• t!mt tb• -~- wiiieh W{:h have provided. w:emtAI ot 

wa14\t~• .tu 07Pto~5,$ie re:Rtlt!mu othe:r t'!lm th~.-e kt~\lOil!d bl cl'egina 

the kq tape. One et' thlts'-' •urctef.l ot \1"1{~1"iA1tions UG~i· b1 \he po$dhil1 ty ot 

\l~:lal t'h ~tat1SUJ Of 9p$:1l'~UM ~d inetl!ti!tX't!l.\iYe pinll -em the l"lm f>l the 

eiphs:r 'Whf.t~. AaothQ:r, sc.nn:.·ce liea h the eh!m:gi.ng of OOlt&eCi\ia-~: be-tvt&ea 

tu k'$7boari ._-tae'$ d the; etm~ots ot pla;t$ e, li~ l.s or blb}tfta -tke . 
com.•ct$ of plat• 4 ~ the, ~:tigQ.aliat ~aaq.ts in-~ 10. mo~~ saul"'e 

.lie• 1a oout~ct1ag the oiphar W:heti .1= _t• BIJOti••• • upp~~ .a lower, so 

tta•.t ther two 1110t1oa• ... be poad.Ucn~ or J•~* at UJ •• (}if ttflll8fq"-a1x 

!Ut't'oret potats of' eo1uctdetl-Ce 'lid -tB l"'$#pect. to eaeb o-t.ber• tMls ~la-g ~­

cl~ remltau. Ant>~r SOUl'ft· li-es 1D th1s c~glng 49f ~11$etioa. bet:_. 
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'',., the; •a"~" on t'U ~:!i~ ~. ~t-.thlt t;aeee (tl t.."\$ c~~~r. *•al• J!a$.\l:y, 

am. ~porlat $0~ ot •r!1li:UQJ1 ll.s in ~ ~1lli!B! fit th$ ec;nn.$g'tJ.O!UJ 

be~ 'fib•. ~fll crmtacto •t ·thfl ci~hDNq -..s.tt.ft' ~~ -~ tb 

._t..to:r ~ai:tf'te't ~~·\\ ·All '\hGMI $C\Irh1fl)f ~iflU. ai~t:l.Jlg ~tM,n 

tae ~s• itsG:l.t ~· Rb$~1, li»W8'11•, til #Ae ,r.dlei~ ~rc. 

1tih~t 1-. COU$\l•t eh~.n.p ·at tut tApe~, i.U4 it. :~~~w b~ ~14 t.~'t eo li*tt 

.&s .~ gt ~ ltf$1 u~ eoa.:tmsi:\tlt U! w~~ :at .ob•'filkocw.s: 'ill'! til truttc et \be 

1~telliglii'Bctfl\ to " end.p~r$4, eo t.~at no two ••~'' ~l"$ ~fil"' •.rtsmer44 

b,r 'tt;!e ~$3'0 ket ·t:=,e· or pertio~t tt.ter•f, c~nd tl·~ lone at~• thttM ke;y upem 

eoAd.~t. ot U111ntAU1gtble, enti1rel:' ~clfid.;,~. ~~acoa of oMrtaetG.r~1 ~· 

. a<u•~-~ «~ei~'het'ed eceo~s ·to .uch e. ITlat.l. are f<'linK>luteq i~GC!»h~r&ble 

~i~t •owu po~~oioa or th~ lte;r 'H;pes •»~e« m ~~d..l"' llmCi~fllmt 

or a bo\'Jl~~i~· C)t •~ ~~utJn.ce of t.he ah~~t~• <m ·•® .t~y t,~pes-. 
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A 1.. ta .a •t114~t Q'att.«< adq~4 tor' u;.• n\h a pluru unit 

~~_jJ~ p~ode ·.t-....1 \-~~. trlele•al.' ae&nll ~1'11-JJl,fj "1••~ for eoo~atJAa 
c.v lh• •wsld\t~er with~ ~t'Mi ad ao8iilta fer ata~ectiug said 

( 

j 
.,.~ .. 

(r.i-jw• 

el:sut.e: ~ 5Jer:ia Oi'I'Ctd~ nlaticl't for «Q'Pt01Jnt:~~ purPQfi<M. 

s •. Ia a Cl\7.PWI!tNl)b1(t ,qetes adapt1ld t•· '*" wttb a l'lurU. wit 

eet~ ~amit\m?J ••s ~naine; ~-~i~,lJ' ~~abl• elee.mu tu 

OGOtdmatias th• tl'mmt~ ~tb $dd o:•t.•J ad ~t •e•• tor 

1~~~~~ ~U ti~tB(~.··. Krles rtl)l~ticm)t.- cr.:rP.~ifrapbic ~ ., 
. ' . ~-t4..1t ~"~ ~'7 ~t~~~..~.-•J ~~ ~ ~..&, ~~· ~ 

eur~~~~f(J<IA~ ~~ ... 4 ~~ f>-'~~~~ '"""' A-0."\.\QA> ~~ 

4.-. h a :c:!7P~Ph,.. ll kfiy•!11rd COlll!Pl'iilli~ ehu{leter ole-.eau h'4 

&;J)H!ra.t~ft •leotrl•l eo:~mecUoa .t·th con~~d!»g .s~&l.iug el~»S't,$1 

~5 $~1ri:n~ ·*' eoatd);awr f\7itr V"al'Jinl!l: 1iut ec»moet.t011s ~twec. 't.'be 

keybo~! ~--~ ead. ~id •i~!Uiug •l•ctss a .-tator ~aitterJ 

a. eiph.~$1 -trar:uhdt.t*r't ~ -~~"'ltl eoor41utea Yitb tUdd tru•1tte.rs 

·~~' etf~tt:tl& P"t&l"*~ud .. ve ~p•:rsU.att e.f the COI»J:tl;lt-ator. 
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i 

o,.-eun.t Gl.eetri4&1. ®Moeti• \lith corN•pou~H.JDS i168tJ.inJ el.aut~t•; 

a-...a CO$.priltins a ~t&tor tor 'f'IU"1~ the 04'MDeo\i~~ l>-4ttmta t.he 

ohtU'aet.r· $1.-t~J !lad I!Ud.i£ si:grvtliag $l-.:t•; a d.~ltef ~t'­

·~•J -~ :afiM3 ·~aatmg iHid ~- ·fd·th ·~ oo._k~ tt>'r 

iltteetuaJ it~ JtniP••t!tve op<~~auoo.. 

e ... lla It .,-ptop¢,. ~ 'k•:ybo~d -.pl"'!£tt'Dg oh~etft el•••• 1n 

op~nuv. eleetrte41 ccmtu~oum w:UJl ~$pond1ug td.~"lg fia~ws 

a~a 001.lpr1aill.r a. ~ta;~ to~>·~~ t.l» ~eot4·D!UI betnea ·th$ 

chuo4Ctel' !ll'l.-t. ~. •14 •1plll!.1ls els•tsf a cpbel'wker. -.r.w.t.tor 

~-i :t:U:Ui aetm• CIOI!ltpri.ltiag a 401lWiaur W'!m$Glt~ ~U.tlDi 

aaid -~i~Z witb thG ~tator fO'r effCNtitlg i.ts f:"Qpoeuive OlM~U.oa.. 

v. IA ~~-If"&~" 4 :t.,-'lf:eal!'d ~1atns ~act• el.•entt in 

o~attn talcct:ri-.1 ~t!Ol\ ldth a co~~4.1.11a ·matw of s1~& 

elamentaJ .. a em!U'iting ~; ~tatioJt ~- V&7r1hi the oonnec•t.i•• ltet._. 

t.M k•7~ alaet& ad md $ip~g :$lac$&J a ~taw~ tnm=t.t'tvJ 

a c:lt.tlu.ut~y. 'ralld.tiu'J sd eb<mit uce c.ooriio4t.«f, •1tk '$&1d ·~ 

&titter$ J'or ~Jff'eo\tna frt>P•~,&rt't'& opentiJ:m ot the ~ta.tor. 

8. la a _.,wa;raph,, a k4t7~ ~,.i,.ing 4itbar.sowr 191~116 .SA 

o~ti.Y$ ebctrioal ~nectJ.on nth cor;-e$pondia' u.,AliAJ ele•m:t.eJ 

aeaii Capr.tsto.g a ~ktar ~o~ "fV1intt the OOB.a~• 'kwee the 

k~ f!l.~at~.~S and a-ai4 31~ elacmt.G.I a COllliiU'UtGr tnnel'tt.:r:J a 

et~ter vama!.t~; aa4 ~~tt _., ~aUrtJ 'both of md.d tr~tt._ 

131t\va to1!' 3ointly f!tfaottur p:ro~saift opanticm of' the ~-to~,. 

t. b1 A Cl"lfPW4:'~" ., ker~ ~FJ.$1ng obturaeter ti-.tG 1a 

@fm1:~1•• ~lectrioal eotme:nion witb ~~JMmdiA& $1paliug ~&lbf 

-::r-~~,· ••4uJ ~~~inC • ... t~tliOl' tw nr;iac ~ .... eo.\itma ~,..,_ ta. 

kqboar4 .t .••. til u4 .U4 li,ttM.U.ag, elau:t4; a ~awr U*tmsadt.ar; 

; 
• •.I 
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a ct~Q traD1t\er; ad .-s ~atlftg •.:td eallidltltator ud otph&JI­

key tl"ilU!lad.\t.·~p tbe ~tor ~at"l;1i1t.- fol" .6\ttee~ progr$Sdft 

•ra·Uoa ot the- ~tater., 

10. ~- a OJqptojFAp1 a kqboa.re ~uas cbanoter Gl••• in 

op.w~tl:'ftl elaCJt'l'1Cal. eouec~ td.tb eo:noes~g ei§l'&lblg .a.•aw; 
~• comprl.d.al • ~-~ tw ftr11AB tlte et.maeaU..e bet.- ~ 

ke¥lioard C:l••tt ~ M\14 lit~i»i W.eaordaJ; a ~tator ·t.r•ai tt.RJ 

a c1:phel"-!kq tt•at t~ ~-J c4 aean:s -eo<m.Ua~t~ with both o£ 

$4U ~~t:tt:I'.G tor ett~t.U;tg PJ'O!l~Sts1Y-t ~rol.\\ion r4 the ~tator, 

. .U ct.phtt~-~ ~~it\er %1t~llhaia-m ~ eatm:Ll~ by • key1ag ~-•t 

1fht® !• .inde,~t of thfl er.rgto~;k. 

11. 111 II\ 'fh'lptQp-11~ a ~bM.,ri ~priatns O'hA.nlOte'r «4-taUtli 1n 

o-pen.tJ.w •l.eo~iMl coaGOt.!.8 with eor.r.Bp~1a~ •i~blc eleaumta;. 

••~s ecJ:lprbia$ ti- • .,.utor for ~ht ~ oc:u~tJ.Oll$ b•tw&atl the 

ler'-ud ~lttmdtl.f &W ~d ;ai~r elus~a t .. <Killt&f.fktor trG$81tter; 
.,...... 
/ a eiJ;)he,...Cq tnnatt.te:r ~.,_, and •••• eoordmaW. ~th ~tb of 

tel(! ~-.i.t~JI'i'l .fo'l' e.ft'f!Ctinl ·t'Jf0i~~1Y0 O£'H'f!'c~tt.{oa,. Of th& ~tAt..olrt 

, sldti e:tpu~l!rrq tramatttw seebi!mia ~~ eoutroUflt! b:f a tape be.uiBg 

p.-ri'ontio& ~~tea ill a#GONmce with a l)llU'1tl uit .ae.-

u. A 0%7P~,P,$ ... , Gt1.-pri:e1t'l8 =· ~trtol!itl. oir-attitt aa acl.udirlc 

a euueat .a~reeJ a J>Gl.ay '1l:t- $SA·W otrcuit.; a se·t or· eontrul't, l~:s, 8114 

pd.Nd. cmtt14t po1n-ta, ~tau~ postttcm.:t art4 opct'I"AtiYtt tnNW1th 

!a nid e1reu1tJ a ~- aet cf' coatac:t l.ven ad ,q•ts•t JOin\# 

4i4fi'C!iit., ·In IUUlUl1 ~t~t.tve t~Jl.a:ttQll wttk md ·oi~tg u4 ..... 

tor eoapletin;~ ~4 eirtu1'l an4 eerJ1$lni ad.d rel.a)" ®1.7 a\ neb ttJHa 

u the au~ smu et ccma.et.iollllll ea\aw.t~ utbi.D th~ tS.~t, ••' of' 

~tac-t levua Md -~ u~•ted ormtac\ poiata .is ideft.tieal wi'b: tbe 

entire nri.u or ~-·~~< tt3ii&'bll:l!lhed 'lid~ th~ $eGOad bt of coat&Qt 

lewr• tU'ld. t-he-ir ~octat.a ccmt&c\ pcin'ta• 

l--' · ..•. · 
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1&., .A ~pt~; ~J1ng ll'm -elt~otir'lc&l. e:lt'OUl' ad tn.Qludhc 

~- ~t s~ret)J tt. ~lq 1~ ,e~1i M.red. t; .i •~·t •t eont&ot leva-a ad 

,atred; CODUA~'t ~lntl.ll-• F&~ttv~.ly ~1Uoae6 cu!f, o,era.tlve t.ke011lth 

ill '"S.d c1r-.1~; ~ #ftOOft~ ~tift. ot -ecnt&<tt lftvtr't ad: ~tlta•t potntn 

~ei.-b~ in ~bt11$rl1 o,.-s.Uve l'els\lfm wit.~ ~aid eit'01.111t; ~d •an• 

tor p~);).t.~tivErlf V".a:ryag a& ~ ~~' (l:l.!i.oh IJ)f: tho t:mi4 till'.!·tli ·Of eQntG.ot len~& .. 

:JL4. A e~\opl'tJ)h,. ooapl'illlaf; m · GlMtri~ circuit ~~ttd i.neludinJ 

4 etr~l'~€!11lt ~rcGJ ll r•l&y '1~ .Ud ci:reult~ l'l ee'\ ot il$t~et l•~~e :an4 

pdp,; <tOntaot po1Jrta, p~nut.a~1vel; L~OPiti<?n.ei} ani op$:r.l<l.t1V'e t;h*~ith 

i.ll *!(1;3>! fll.'t'~!il4.tt t11, tt¢ottd f!et ot -C·t.mt'Ae't l,iil:w'e:r~ rmd OOCtti:et ~ints 

u~o-e.li~ttud !ll atslL1tl7 ~~ttw t~l~t1on· wtf£h; ~l:tl! 'f.b'<m1t,-; ·~tt •ancs 

tor ptti'IW tfttt..-ely v~c ae· a Mt f1J&oh of the sfid..d •ts ot col!iuct. l~> ... a,. 

.. ~.tati'w ~•t!.oa.s -~ tD a~&'lO& w.ltb the eue pl~4l. vatt 

... fo7 bo'h .ae.t$. of ~taot ltn:ertt-. 

1a. l cqptc>~aph1 eompri.t:dll~· m ·~teot'.l:'ie~l e1re:u1t cmd 'lnoludinl 

.. e!Qn'mt ~QtatletJ n rt'JlA,- in Sldd ~rtQ1t~ ;a; '$et or ~:~et le11f.l"l!:l and 

p.-1~ t®tsct; pointtll, pemu~ttvel;r i'llCd.tiaid J~md ~~f1tive tb~rm¢th 

~- ~~<t -eil"~ltJ t. teeon4 ~J:t~tt <~»f ·CIOll•t le•~" •4 ·~te:ot· ~u 

&aso~li!itcid in sb¢1..-q o~;r:~t1Y:o. Hl.ati._ wit.ll .Pld ~~~ 11eane tor 

~Uag ~tt.ld. :ei:Ntlt tm4 ~rpsta,{lt ~-~ onl,f at. ~Nell Uaea q 

th1t attp 8'-ft'ie:a ot· coiUUlci4oau est&blte84 witb:ln ~ tirst aet ot 

oan'-.ot lev•n Mil tkw a~ttiaW ~1'fl4t pc:dnt. :a idectJ.cal nth thct 

-~ s.ne• of .,.,"a<=t,ia-a •l&tablte.i \\f$. thin tb$ ~• ut ot c~~et 

l-evwa ~ their JAI~.i;a~ O"am:t~ot pohte; ut1 ..aa fOI' 1MI"8l:it,((t.iftl.7 

·~ 4$ a t~et ~ ot the. ttM) •eta ot coa:tft9'\ ~t".$, the. ,._.taU.8 

V.$~ttas betas 1u aeeoJ'draoe with the ••• plura:l ale. codo: for ~tl:h 

-.Q:te ot Clnl tact la'fl ..... 

.. ' . : ~ 

: . . · :'·· 
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ta ~:_-CbCultJ a_,._, f10t ot ~-~t 1.cw~ _, _.t..~C)t. ~- *.Stoat.aw 
\' i ·· •• :· .. : 

:lD -~~~~~ Cpe!'!ttf.'ft' ... ].at.f.oQ! iC'ltll u14 ~-~ -.t BM.Jle to-r pt:i'r~Nktlftl.J 

- ·' .. :. ·• 

~U..$ tor -. l1f t.Rd.d Nta ot lf)'"" ~ !A 4lC'CO~Gft· w!.th ue pl\JMl,... 

1!nlt Cofe, tlw$c 1!4 t.Jte otller. ot the two- -fets ot· 1 .. ..,. 'beiq 10 ~~&toe 

'lllltll • tif:tea• pla'r~f.. -... 

u~· • ..,~. ~&loa a e1~ et~s:t. -•tt 1a~1. a 

....,_, ·~ef • ~'9' 111 •1« ~tJ ~- Mt fJt etllltaet. l.ve:re end p~J.re4 

. ~.--pomts, p~U'flely f.Q-UU«ted •« :o;p$'vctt~ .~Nwi:t.\ in .U 

~1\$ · •· ~ Mt. of -=~ct. le'l'm:'tf aa« C4t'ltut polat# ·~-~ S.. 

dmllari;r ~- .relt.ttoa_ ltiib PM 41•.S.tt ..._.., frnr ooa_plettz« .a.a 

drotll .a ••.a:J..dla ld.4 ~ OlilJ at tlllC!Ia U.. u ill• aUte ••1• 

ot oaitit •••• ~ ....... tbft, :JMt fit 001.\act lWen ... tb.eil'' 

.,.,-.w -.tact pct.tAtsS.• t4•UOatat~a.·• -~ $81!'1• ot ocmn---. 
-~ dtold.Jl tbe H081l4 M\ lilt -tNt~ -.4 ~ UttOOl-atell . ·. . . . . . . . 

ocataet pola.U:J cd ...._. .ftu." p.-tatl•lT -~~ -. a n\ •• of a. 
· . ..._. Gels ot ftllt.u\ levw•~ 'UW ,._tattw ~-· f'• Gb f#· .-.. -­

of lev•• ~ 1A -~· ctb •·• plu'a.l-at.\ 4048, tho• ot • etbe 
I 

ot ,.. • ••ttt .r 1 • .,.,.: -~~ t.a ~--.~ • aut .. -. pl.tll..al....s.t-

IQ4e ... 

»·.-~.-~a~- :a ~to~~, a _,hlfi of J1u ~-

\1 . 1D ~··:•~' ite da,. tU .. poupta C0f91'l~ __. • pl!oi'&U.tJ" of udt'l 

\~t~~ ~--~--· . ill .... & ..... ~~ ·~ ot ~J 
fle"'~ .. . ' 
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ot lAW r.&a aDCl ooneapouciina in ausbe.r ot II'OU14 to • p.rede~ 

•ffleo't.l• ot olarv.ct.n-J aeaaa trw poatUcnilaa tbe ~·for 1adeper&deo• 

oparaU-oo. ill poup1 iD ucordaoe w1 th tho .P81'U·ta.ttou or a pl.un.l,.4mlt. 

codeJ tta14 \lrta tiso 'burilll rm it-s ob'Yel'lle 8Jld .revorae .t~ee• l"ftti.i:>eCtl•elJ' · 

e. su1•e ot equidi.atatlr-' spaee4 oo·a.teot eleiltlilts UT.~ 1l'1 a l"illl 

.adJ:acat to t.b~ periphe:Ja md mans tor e.stliblt.ehlna fomitous. el!lCW:io&l 

. fG. Ill a c:tJ',ptosnp~. a coaect1aa ebr!.llgiD£ device co:apr1-s1Dg a 

rotata.'blt~~ dna• bearill& ·a aeries ot pl.ne. e.rr~ed ·SA apaaeti cr-Jtl -about 

it.a rii'it, th6 gi'OIIps cOaprl.amg aaob a 'lur.U.t.r ot GBita ·po:tit.lea-' 

tr.a.;.·uJV61'MlJ ot Mid ria aA4 corre.opondiDJ in a.be~ ot groups- to a 

prnetGr..al.aed HlocUon ot chv-'e"tarsJ .-e -ror poet tior.Wtt -th p.tas 

<-- tor . .lnd~t,ilMd.ltJt opwatior.l ill group:~ ia aeoonimoe wit.h th~t j)OI'IIU-t.a~i.t.'!o!J'i ot 

a plu.n.l-wt.it. =ode; suid d.l"UI\ als~ ~-~; on it.:ll ob"VI!rse L"'Kl. rw"J"~e fliUI8a 

~apNUvolT a am-101 of ~u!1~atan·tly OJ:'"tCef! eon:t:.:.ct el:alt.'lta an.~.n~ ill 

a 1'1.'1S a.dj.~eent w the ;tmpb.flry.; e-Sl.d ~Willi tel" cab.bllr.hin& .fortuitou.• 

,.... , . .,.. 

electriaal ernmecUcna rac1pro&mll1 in ,~s bet.wec:t tbeoppcsi.t~dif' df.o;,"Jaad. 

contact. ~aan\8 ot a .. !'&id f•oee. 

_peodct operation in ttcoordaace witb. the perimtationa or li plursl-tei.t.. oo48. 

tihe arouJW; eompncJ.Dt;· each a plurali tr of phl• auc!, aa14 groupe eorreapoa41q 

11!& nuab• to 11 prvcieter.aiaed aeleot1oa of -eh!:racters; a tnrru;ait.tQ' eontroUal 

'b,r aid pins, aa.tcl t.Joamsalt.t.r COI!Jt%'1s!ns· a ci•t. ot. eOZltaet po1Au ad eont.an 

leTWe eperat;tTe ~ th 1ft Mr1es c1rcm1 t :rttla-tiOD.. 

.. '1..:....:.-:;-.:;.•._:Q"""".ar~_n ______ ._..............__,. ____ . ·:-.-. --·:;-. _....,_..._ .:.:...,a. •• .---•- • ·.- .... """":"'·.........-;;1•--~---
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••'• ot p1u anasecl 1a IJ'Ollpe etJout. 1u r1a au god t1o.ud tor iacle­

pddct opanU. 1D acot1'4aaoe ld.th t'M p._tatloua ot a p1.vd..u.DJ.t ooae, 

t.IM PQQPI ooapl'l.Aaa e&Q a plllnlit7 of pJA• aDd aat~ pwpa ooneapaitlla1· 

ill .. bar to a P"li•teai'lle4 ·ftleot.ioo ol ohuaeWOJ & tzoataeait.tet' contl'ollecl 

'tq aa!d p.Sna, aud .._._tter ooap1"18111& a at. f4 contac\ poiJlb ad ·contact 

1•-••n eperatiw tMrftith 1D .seriee o1rouit rela\taf 81ld aeau •l#o 

COAtrO.Ued lq .ad.d. ptaa e.4 penu\at1nl:r operable td.ih aa:Ld tru.S.t.tel" to 

Ht. up prop-eaalve etepe ill the ooat111a1tr of aaid aeriea olrau1t. 

21. A CI"JPtof'.l"&ph~ GOaP1'1iinl an operatiftll uDOeiated .am• 
-eleotr1cal oLrauJ. t .a :S.aclmiiag • autTa~t. S001'08J a :relq ·1:1 uttl G12'eU1 tJ 

a rotatable COIIIIIUtator car17.UlS: a 1enaa ot ·pints poe.l U.OD.ed 1D aroupa about 

ita rim tor hld~~t opeJ"&tia 1n. aocordanco witll ·the ponmbUoaa t4 a. 

plval...,.:lt code• the groups Cl(lpriaiDg each a plval1'·t)' o-f plr.ua ad add 

fP"OUJIII coneapon4111$ .tn Ull'bc· t.o a pr.s.ettm.lAed aolectioD of chara4t•nJ 
. . . 

a ~tator V.al\ter CGIIlti'GUed b7 o.dd ph\s1 Mid trsalllit.te OG<apZ'ialq 

a aet- ot CQQ\act ·poaW. anf.l CODtact !even operat.tn thol'Oid.th 1!l uriu 

c1J'CU1t. relat.iOAJ use ecoliaUJq of a otpber-M'J t.na.S.ttor, Mid "Vaall­

rd. t."Mr CCII!Ipri.dllC e. set 0"£ COUt.f6c~ poiata a.'U! c:oatact t.ftrs opentive th...,_ 

with 1za t1Wt aaae reri-es. Cti'Cti:U. MlA1:.10tS.l -.d •••. ~oiat]J' eantrolle<l bJ 

both or acid ~tters tor aet.tirlgup progeUive atep1 in tbe acmUtmitJ' 

ot sa1d $G.r1•• ei.rcuit for operating ea.i4 rela7• 

' 
COi111Dt&t.oJ" trclllitWJ -6 oipher.-k~ tNIUfllitterJ .aad a·l'Oatabl.• :OOIIIIIJtato:r 

beal1.1q ·ora it.s ria a nriep o.t p!Aa an"911ied 1a seu, tho ~ correspoatifta 

1JJ ~ to a pn4et.afti1Ded seleOUon ~ on:te.Otc"a• aaY pial beiaa, 

poe1t1aed pen~~taU'Nlf 1D poup or tiu in~ Wit.ll a ·ael.eet.ft "' 

f4 penaataUoaa r4 a tl'ft-UDit. code .. 

-·'"'· --~. -· ·-----~-. ··-." .. · ··-· ··-----~··.~---~~--... 
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1:6. Ia a ~- et ·UbJ· ~atcr O..r1bel!1 thO: cubination of a 

COiilll;i;a.~r ~tWJ a 01_pheN8J tFan.ttterJ ,aa,d a nJtatal>l• ~ta-r 

ht.ri.ni e>t'l 1ta ria a ~lea ot pta# ·an~ ;t.n ~, th$ tiet-a C0%'1"$SlJOM~ 

-__... ta au~ w a J1'l'$det.621'adlif.t4 ttelec:U•a of ~uwa, ·Std.d ptaa l:!eing 

f"i\looed pe%'a\ltatimy JA pou»-• ot :tift ·1n •oocmlawe ld.tb a ~electe4 an 

ot ~-~• ot & t:S.~\ ~-to etr.ut <soDml of aut ... uto» 

21. a .a, ~~1- ot the ~uter- de"t~be41 ~ comhlnat:10D. .r a 

.,..tutt.or vmai,tm'J .a cd~ ~-t~l'J ~ .a a"Otatable ~t&'­

~ ou. itt rim a ~fi1.9Si of ptna ~ceil tn "td!;• ·the 'eu 4o~~~ 

ill au'be to ·~. prdta~iA ael..oct1oo or ~~·~ GldA pln1.$: ~ 

poa1 tton~ ~.nmta.t.1v~ a ~pa of five !a Gte~ee with a seleo:t«l o\ 

ot p~\atl<ma 11>f a fi'Y.....S.\ :CJOdtJ to .ttee\ ~t..l'o,t of $$\1d ~-~ 

V..tt'Get"j Md 11Kf8,f Of$1"11Ul"~t wi.th .said ~tfi10r t~$111t~ for JoinU, 

ooat:rollin.t ~ pnpdd• ~~·ta ttt the ~kto1r .. 

1t&. ~ • :.1eehgmt• ot th& ~owr d~sonbe4, threa com.bhu~t1Qtl o£ • 

~t&.w tl<&nat\Wl"J a ·el.pke:r-bj IWi.i~mtd~t.rJ ~a: r~Mtfablilli ~tator 

~- on tta d.Jl s sert&a ot ~· ~ ~ a'tet the 6~- con'mJ:~ 

.in ~ to ·• prede~~ aeJ.•e•cn ~t ob:Q'~c;tsr31 i~Mid pints 'bei.AS 

p~".>l1.tiOA.O pf1l:'Qt&ttv~q .1& po:tllJI ot tl.~ :1n ~~oe td:th a 4electfld ll&t 

ot ~tettoiut ot a f'1ve-m;.;S:t; ~ to ettetrt ~tr.ol of .1.!1.14 ·~t•tc.r . 

trautttart ~li ..-s oco~atta 14th a cJ.~l'-bJ tr:rm:erd.tter uehmd.• 

ad e~atift G.th .U4 ~tatQl" tt'U1-.lt.~ ftnf Jobltly =aatU.sg ·the 

PJ'O,il"~JliATtlt tU.spl~tl ~f the ... tatrw •. 

29.. fa ~ :aech:r.rd.ll!t of ~ ®sl:t'act$r dll"ribefi, ~ em~bin•).tJ.oa or a 

~tatt'lr tretmdt,ter; a c1:~k•Y u~trllittat'J: ad ~ rotatabl<r c~tJ.ttor 

btlnzoht~ oa 1 tGJ rim a ~e.r1~11· r4 pin.a an"fW'ged 1D 1S(\ftl, tbtWJ u•te uo-rr!IUipon~s 

.Sa n~ to a pndtl'\emdni.1J;~. $deot1on o£ ¢harae·t.el?e1 said )!<in~ be.tns pod:tione4 

pa:nautatiftl-7 ia t,roUj)& o:£ fift .h\ QOONtUUW IIlith ~ ael&Ctl'.ld lft'd~ ot 

' .. ' 
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50(> In a tn~JCb.aniem o-t the character dascribed$ ~ e&~binati.on of a 

'om:smbe,tor t.r:tittsmi,tterJ a cip.hell"-k&y ~a:tnslllittel"J end $. rota.tat~le commutator 

be.itring en ita. :rim a Sil.l':riea of p!na 0:torm£l,OO in aert.B, the sets corr'l!~ding 

in aw:1bm' to a predetand..n.ed m:d<!Otitln of eh&rae-oors~ sud pins being 

poaiticmcd p&rmutG.tively in groups of five in a.eeontancQ td.tb Q selfJetet\ o:rd~r 

o.t pe$ttt~.tilms of a fi~nit eod•b' and to tb.@' exc.luai(lf.l. e!' undesil"'e4 pamut&­

ti'l.ll!ls of tllfi uid cads to ~~~et eentrol of: su.!d COO®utato.r transmitters and 

' Jaliuaa coordina"tad with said c!pher-k0y tri\namitt.er l!IWChanimn ancl operable mth 

ei'Ri4 eol1.1mlt.Lttor tranNJ.tt~:l' tor jointly controllit:lg pl'Op-os31VG d!spJ.aa~Jllumt$ 

i5l.. In a lltia:eh~uima of the ~acter deseri"bed» the cab.tna:tion of & 

CotlC.IlUtator tr~BI>d.ttei!'J Q. ciphoar-k&1 U~emittl$rf ~ rotati\ll1.>3 OO~t$toJr 

b$arlnf& on 1 ta no e s.eries of pine an-anged in seta, the s~G cone:aponiU.aa 

iD n.uabar to a predeter.nn~ Qel.ect.ion of cl'.utrecter$,_ stdd pins being poaiti<med 

p!!tmn\a'tiV0ly in grQUpS or five: in aooordance m~h a. ~Glected ON-!!'11" o:t 

pol"!lmtAtions of a five-un.u. eode, ~nd ·to tho uclus.ioo ot 'WWGai~ pranmata.Uons 

of t.h0 mJid code to effect control of ::141d c~sutator tnuumitt&r} Hti.'!U:l 

eoordin.ated <t;ith sud ciph~ey tranooittar ~nd operable with ea-.td commutator 

tl"e.nw.dttcr for jointl;r C.Ql'ltrolling p%"0gretnd.V0 displ.aoeraen~ o£ tho .cowmtrta.ton 

12.. In A m.cohtm~.:i$U of tho cl'w.racte.r doscri'bed,p t.lt~ eorabia~Mon ot a. 

c.~uta.tor t.l .. &na"...dt.t$:t'J a eii)ho.t"-k&:f tr~n5aittar; ~ rotutabl~ ccrm..-.ut.at.or 

be.sring Otl it$ t"im a !~riOts Of pi.ll2) S.:t•.!".~Lnged in ~~t~~ th~ 0-liJt$ f!»l'Te:llpOU<ling 

i:i numbar, to a vrlldeter~ed s~l0etit>u of ehar6)oter;;; 0 eiJid pins btdug 

' pouiti-onwd pcnmtert.i vGly in ~U1Jfil of live in &et:ol'tianoe uit.h e. solact.OO o;.~dor 

or pe.r.~.Wtut.iooa of a fiv~nit codaj) and to tho exclusion o£ undeeirtlld porwta­

\'ion.s et the aai4 code to JOffeet control of and eommutator t.ren.r:f!l.itterr mer.m.e 
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:,. 

cO<tl'tUM.tea with aal~ eJ.phar-kq . ~Uti t.ter and operable ldt.h aa14 ooamU.tor 

t.:: .. _'ttt: .. : 
. l 

...... 

trmlrau.w toz Johltlq oawoll1D& progresaive diepaofllhQta ot the ooaaa-.. .. ·;·. 

_ · tiorJ- · ~ Gir-t t mean• JAoludiai u eleotJo...Bpe·t.io relq for ecmtrolllq 

•.U' clleplaoeD.., \be c1rouit meaae beiq oder the ~oint oont.tol ot botb . . ~ . 

54~ A~- of tb.~· chsracte:f' dr.tae~beti, coa,.Pti.uiaa a se\ ot el_.Y 
\ ~~ ;.k i\._~u.~ 2t'·!• '·" ·, e_ns. ,:X,__ u:.~,~ ._.._._,l_u-AJL~~- . 

oons\ttut.tili a k"'bo&rd an.d a iet or elu'llltD oon•titut'ti!l& a aipeUR.s '-akJ . . A 

-<> . a owl~~ d..nice tor va171n4 the co.nnfl.tct.lotul botwsen tbe tw PU of 

-~\~\'!,\ eloiiOilte'$ ........, for ODaularlJ diapllullag the owi\ehing deriea la a aporio41G 

AMner. the ~lu' displsce:Ments beitlg unequal. 

36. A ~il!M ot tho clvAraot.er detor1bed, OOI4Jlr11in~ a ue\ · ot el8MilU 
) 

~on•t1_~1J.Ag a lto~rd 1~,1 K aet. of d.&MDt..o oon~J\1Wtini e aip.aUai ~ . 

a ew1~3 4eY1oe tor Yarying tJ&o conneoUono bettHJen t.l'le no eots ot 

eleacbJ aeane tor tmgulM"l;y displacing thu aldt.chbl,g devic.. 1a &Q aporloCU.o 

UIIISer, the araplar diaplacuat.a being unequal, the uneqvalit.J in apl.ar 

diapl.acemel\t.a being determ.ined bJ u extomu lter, said kq oocpridq a .. aa-
. \ 

~QA..I$'~ ' 

rapeat4Aa ( aequence': of oiph&ring characters arrana:ed 1D rand•• uintellialble 
~ . 

order. 

·. ' ,, 

:,. . :'~: .. ::~ 
I' 'f': .. · 

.. , '' 
: ~ ' 

. ! . ! 

.. . ' ~ . 
. ) 

.. - •, 

i .; 
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1?. .1 aeohsmia of the clu.\rtacter detcr1bed, eor.tpritin& n. t.'G•t of el.,..te . 
) . { .. p-:v~j 

COIII:U,Qa\iai 11 keyboard r~~ 11 Set. Of OUIIIGntt' oonstlttltbtg ;~~Q M1gnftli.fte b-~ ~ . 

a n1 tobiag dnloe for vary'ift$t the comutctiona betweCl the two me\111 ot eleea tea 

· .,\ {\ '~ -• tor agul!U'l; <li"l'looins the owi to!Wig :•vioe b oa apal'iodio .. - ... , 

tbe anplar diapl.Qoem+mtt being tmequu, the ,m~uality in egular dltplacte~~•ta -- ' ........ ~v.:l 

- beina ~"'-'J'Jiitled by an exhl'l:lalltq1 said key coapriaing a ~tin& t•--) 
of oipher!na elulractttrs arr.~n~~oo in random, unintollisible onit.r'1 the oo14 

oiplt.r.bJg charactcre being e~;ployQ'd 8\lCCHt!ivol.y t.o aclphtrr GCCiftaiW oharactes 

,Ue poaf.t.loaed tor p&rmutat.ive ·operaU.oa h srcups eoapriairlg aob o ht ot 

t1w plao ad Pid groups oorrtspoadinc 1a n~bsr to a pr«l.G~ined a.l.eeUoa 

ot obv&cteruJ a. ciphor-ltGy trfl.nsttter~ a co•atator tr..aait~ coatt'olled 

bJ ad.d p.U.a, aeJ.4 tra:umittQr aomp:ria:lng f' tirat ~et or C011tlllot lnwa ·Met 

/:,, ,.Ued cout.aot poirlt.fi olmot.rlcmllT opP.ttfi<t1ve tbarmth, eatd le.,.a ~· 
·' 

actuated br the pe111lUt.at.ively podt.iOJled pine of' Mid eotem~t&tor, wb8l1 

e1•otrical.l7 ~1"!\t.ed through naid leverB and fi.Ye ot sdd eontao\ poinu• to 

ee\. ~ a fir'st set of five progreaeive steps ta th~ coutiat.ai\7 of an &leotrioul 

path tv the cUapl&eUle!tt of the eoM~~t.ator; JlollllUJ eoordineted w1 tb saW! 

CICNI&1It.cator t.ranem1tter for Jolntl: CCllt.rolliAC pro~tudve diapla.eeaet.s ot \btl 

IOiiilfktor, 8.u U81la be!ni cmtrolled by st.id clpher-tq truund.t\vJ a 
' ' 

IICIOd .ftt, of ooatatt ltve.ra cd p&1rri CCDtact. poiD ta oleoW':l:oaU7 oper.dl.e 

thentd.t41 · Aid .l$v&rs b\dag t$G't;ua·ted by said ciphe~q tranai~tv, · '*-
... ~>l·i. . t· 

etrnita are coap.teW thl'ou;:h the contAct levers ot end cipller-bf .• 8111 ,_,. 

llld tift of the contaet points, to set up • se«md set. .or f1va pNpuld'H atapa 

Ia the ccmtinuity of an elt!let.rlcal rath to'J' ~ displ.~t. ot tU COJUrutator; 

.... tor l'Ot.at.t.Dc the eomntatcr; · ·: aeas operatiw with n.id OOJ!llltlt.ltol" to 

can aperio61e·11lt~~JTUpUon 1a ita I'O't&t1-.; u4 aeaa to atvt. al\4 stop tho 

.-u. .... 

· .. ·:, ... ·.:. 

.. ; 

' ' 

.l 
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co11 t.!1..ctn rc:r cl osi.nll £<lid ciroul t. c.:,ma:e tion BJ 1:1 ,plurc~l-un.i t C:rlGO oipher­

tol t.r.ut·iiaitt.er coord:l!a&.tt•1 11·ith ::·nid k&yi::oal'tl to jo:1ntl:; co?ltfol aai.d 

'ltth t.he c<Y~ttt.Oll ot th~ Gtb.-5r faCetJ terentJ-dx ~Jetf!! of p:tns moa"'\.Gd on 

the rim Of 8&16 wb•tl ~nd po!1tlonR~ for perdutfttiY~ aper~tlOR ~rain! 

to the p~ruutaU...oru of' a f1ve..,;gn1\ eoc!f'; ll eD"-SU·t.~tor traa.ll!i1tt.~t·:r H!lpridnm 

wbOD t!'lt,c·tr1,·:~1ly r;:p:,•:r•.;.t.~r. t.hnmnh t-~i~ h!tm·r; ,r.;;~ rt?~ a.r tai.oi ~oatuat pa-lata, 
• 

to set 1.:1p a first. :!:-fJt. of flve ~IGiJL"ie~illiw; et.op.e in. the ~tint~lt)' ot an 

111 the COilt1AU1 t1 of th~ V.Mllt ~~tlect.ric.U eir·cmi t for t-he tUepl.act!Bent of the 

OOIIIMUtatcrJ aaena deplllnd,·r..\ upon the oontinuitJ or said eleet.r1cal ciJ"oult to 

etteo\ dleplaCQJMI:lt.l!l ot the COlDllNt~tor U1ltU the. r:troat l'tet. ot t''1Ytt progre•alft 

atepa enctlr •.tohes the ~aconf! a~t or J!ye progreAdYe ,tepa ia the 

cont1nvl tor ot ea1d oStl4!!otr1oBl c1.rcm1 t. 



... 
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!-a eatabl1ahad, and illClnd.inf~ ft switching r.la·Yice operAU•ely 1nt&rposed 

bet•• s~id elarumtsJ tho Bthod of ene1pherlns which coneista 1a 

ooatinuoual)' -.a:ey:lng tb~ cipher resultnnt of "" glvf)ll\ plldn tat charaeter, 

b7 externallY" controlling t.h.l! apt~riodic di111plaoue.n t.~ of &fl.id a-.1 tabiag danae. 

' ,1. In A OJ7P'tosrAph1o synt.tu;, e11t).)loJ1ng en ~la4Jnt u·pon whicb a pla1a 

t.e:xt ohanc~er is e~tabl11.1h.ttd 1 ~d l'!.n elt-!!lent. upon which ~' ciphRr character 

is established, ond incll3d1ne.t a end.tchinc dmee operntiYe.ly interposed 

' bet,ween I!Jftld elements, lilnd coot-ditH!!t.sc\ for U!!\le undf!l' tbe control or a cipher-

va171D1 the ciph~r re~ulf:..t:\nt of l\\ g!v~=m plain ·t..x.t chaa•ncter, by tJxtemallJ 

.u. In a eryptogrnphlc '.llystf!!lll• ttmp.loy.ln.q; Dn ~i!lement 'lPO!l which 1 plnbl 

text charl\eter io estll.b.llFJhl!ld, Md m1 element upara 9iihich a alpher character 

is eablbllsbed., ftn('l lnclndtng .!\ swltching device op!!!r~tt.iv~Jly interposed 

be\weGD said el•ents, nnt! coonUru~tt&d. tor ·as& under th-t control ot a cS.pMI'-

.Ire, traml tt.er through whlcb iA p:!'u~rl n pertorat-ed t.~pe; the -.ethod of 

lllftcipbertng which conl'!if!ts in contiDuou!llly neyin~ th~ oiph"r raaultant of 

a give pla1n tnt Chlll''ltCt;er, by extent&ll1 eont.rolling thft aperl~lo die-
. . I , II .. 

""""'"-· c,)C...&J-· ~~ •. ~ 

pb.oeaoab or sud nl tcbing device., thtt st.p or exwmal coat.rol ltweJ.ma.- l 

Uae pi"Otlllotioa bT th• ciph•r-kef trcm1111tter or aa aJ.\iut.olligthla redoa 

M'lll•o• ot koJ.S.ug oh~ara.c t.erBJ and cbaolin& the aequeaoe of the lc8Jlal 

48. In a Cl"JPtographic &Jat•, earploJ1q an eleaent upoa which a plaiD 

text oh.,_.ter is est.ablished, md an. elnent upon Y~hich t\ cipher cbal"ao\eJ' 

1• a.UbUrlhed, ud iD.oludina a aw!.tohing de..,.1ce opl!fTat1vely interpo.-ed 

bet.._ said •le~~ent8, 1\nd coordinated tor use undor the control of a oipbero­

k8J tnaa.!.tter through which 11 passed a perforated te.peJ the •thod ot 
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eac1phe.r1ng which conaists in con tiuuously· vaq1ng tha ci:pller rcsult.aDt ot 

a g:1veD pltd.D tnt chArElat<u·, by ex.terrully controlling the aperiod.ic dle­
Lu...c.-l-)........ .; \ 

plilCGliUJAta of a~lU switohlng, device, tll<t step of e:xtemttl oont.rol inY&l:v::ta.s 

tiha production b1 the oipb.Ar-ltay tr...m "m.i t.ter of l'l.n uni:l t.elligible rendoa 

1eqaeoe of keying chnr~otArs; changing the nequmce of tMi keying chara.ctera 

of taid trenamitt&r; ~no •~king said tape coext4nB1Ye in length with the total 

lnsth of tbl!!' aet or mqssagoo to bt~t ~~maipht!>rttd. 

44. In 11 orjr6)t.ogrflphlo CJ!Itam, camplo;i.ng ·!m ~le!Dtant upon which 111 plain. 

te:rt oharaotl9r is est.nbl!she;J, flnt~ ~m ~~Jl.qment. UJlOtl vh1ah a cipher chure.cter 

1a eet.eblil!lhed, nnd including a n·1 tchina de·doe op£•rnUvely lnte~poaed 

between snid ele.~ents, tmf1 coord"ina.t·.~~1 for use und.cr th9 c:ont1-ol o£ & cipher-

ke)' t.raaMi tt.er through which ies pas1Jed a ~r.tora teu1 t.':tpe; the Rletbod of 

onc1pher1ng 1rhich oondt1t.s in continuously varying the cipher resultant ot 

a gl'f'en plaia. ·text chdrl!lcter, b)r externally controlling the •periodic dA&-

plao•eta ot s.t!d 111wi tchf.ng device, • the ate,P of a.rtern&~ coatrol ~~~~~ .... ·,;. 

the production br the ciph~·r-kay tr,!!lnsmlt.t.l'!r or en unintelligible rmdoll 

or #aid traausit.ter; =~kin;; said t111po coextensive in length witb tbe total 

leragtb ot the avt or me1n1Rges to be tmc1phered J ancl changiDg said tape tr1 th 

t.en oharaoter is eatnblia·het'l, Wld an elacnt upon which a cipher fdlvaoter 

18 •t&bltsbod, and including a eonnoct1oa. c~1i.ns; derice opore.tivel,. 

1D.tarpo1ed bet.ween ed(\ elu:mr.mts, sal1l denco being coordlDatet tor vee un48Jt 

the oontrol ot a ciphe.r-k'8J' t.ransmitter; the method or encipherilla wbleh 

OODa1atB b& continaousl)' V'AS'1illl tlhe cipher nnltat ot a g!v• p1a1n. te::d. 

obaraoter, br extemt~lly ooat.roll!ng the aperiodic dieplaoeaetll"te ot sud. 
C.l~ .... -~ 

ccmaeotioa chan&J.nr. dev1ce, the et.ep or exton&l coa.trol ~ the 

p..._Ot1011l b7 \he c1pber-k81 ven8111tter ot a Utdatelll&ible, nDdoll ·~-- · 

o~ characters in a plural-unit code; ua cauaiug said traosa:lttes' to opvate 

'.' 

· . .-.: 

. ' 
. : 

·•:.: ... 

., 
' 
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jo1Dtl7 1d.th t.ho connt!!cM.on changi.n;:r, cJ41!vlca in controllinl\t thrt d.iepl-.caments 

of said device. 

48. In a crrptogrephi.c Sf&tem• employing nn alot.nent upon •hloh a plain 

text character 1m established, ed M ele:~ent upon which A Cipher chtU"acter 

.1e:.:;~s"t:abl.1shed, a.nd b.c1udlng ~& :rot.d,4ble oonnoction chansing d..rtce operatiTe1J 
···::;. 

t.he CODt.rol ot a oipher-ko7 trensm1 tt.er; th0 mntho<l o.t anclphenns whiob 

aone1sta in coatinuout~~l:r VPUj!ng the c!phor rftsnl t!\lnt of. ~~a ttiv•n plaiD text 

chanokr b7 ex9ro1sing r\ two-phnse control over the sperledio d1aplace~-.te , . . 

of s.aid I'Otatable con.nl!tot!cn chan#;lrt!l de~OetJ cumain~ oneo phsse ot said 

control to bo elr.l'.trc!sed 1ntern~.lly; ~nd eBusi.ng t.hfJ oth!tr phl'lae ·or add 

ooatrol to be exore1aed extern~lly. 

47. In a cryptogr&pldc qatem, aaplo)'lng an ele.aent upcm which a: plain 

teat cdlaracter 111 eatabliabed, and an elemm2t upon wb.ioh a ciplutr character 

1~ eotabUahed, I.Uld .including a rotBtable conuection c!.umgina de-dee ope:rats.valJ 

:J.atapoaed 'bmt.wen 19!).!d elements; the methtXI. ·or enaipberi1\g which cotu•iets in 

· ooattauaaal,- V&J71Dg: t.he aiphez· re~ltont of n ;~1ven plain text oha.r.aoter 

by exerct1111n8 G two-phase control over the aperiod.ic diaplecaents ot 8&1.4 

rotatable connection ch~J:alling deviCGJ onusing one phase ot said ooatrol to 

be ezeroiaecl inte:mulf, by s.ett.ing up pll!t'II'Uta.t:lone correapol\cllns 1D naber 

to a pl'edetermlnoa selection ot cbaractere of a plural-unit oodeJ caua1Da 

U&e other phe1e or o111d con f.t-ol t.o b"' ewttre11Jed. extanvsll7 'b7 eettJAs up a 

'11Zllate111gible1 .zoedcm sequence of cha:re.ctoJ"S :ln a -pl.urtl...Ut CodoJ end ..... 

ca••tac an ·1ate~act1on l~t~en R~id ph"ses to jointly control the aperiodlo 

d1aplac-.is or aaid co11nectlon abnnging dMrice. 

. •• In & Cr)"J'tolrnpM.c D)"f'ltftm 811ploying as(~ne or)tte teiliag ·•1--~) 

a. 0~87 tnm·&lllitter, sdd trmuvai~tor using a. c1~ey ~t.l 1a 

aaoo~oe nth a .five-unit code, and also emploJ1111 a second traPJ1 tterJ . ' th• lietho4 of e.Um1nat1!lg trom the t1nal Cl'1PW£1'&118 those periiiQt&tiorus of 

·:.: ·: . 
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aa14 aode which have no wt~ndl;.rd e~ulv;.~lants in th~ cotlventionfll t.~rent)'-sl:w: 
vt(~ ....... ,\,_, t~v~-.. -)J;; . · 

lett. Morae oode,,_eaid method col'1sist.ins\1n ca.uaing maid ciphfl~J."-ite7 t1'Me-

ldt.ter t.o int.e:ract .,i.th the s.econd trflllsmlt.tctr• ·t.hc-t b.tt.er being l!l!;ltiu"llf 

1J'l4eptndent Of control tv the ilhlGRO.g&. ChRra.oter. 

49. Ia a C1'7ptogra~h1c ay-stu, wt~ploring 1!!.8 ~-rut o1) 1 t.o k.,-ing aleen~) 

a elph•r-kfQ' traftlll!lli ttar. vai.ug • cii)ber-lteJ pel"'Wted. in accordaa.e 1i1 tb a 

tlv~t code, ead operative ttith ·a sinaJ,e electrical· circuit bavint; tee 

t1ul. CII"1Ptoa:raas those permut~tions of s11.id. code 1<•hieh hove no .;ta:o1da..--d 
. ~~.~~ . 

· eqatruente ia. the convontiond t.w.?.l•\tf-:sb: let.tftr ~ .. )rl'oi!l corle, aa.id--mat.'lod 

. COD&tai{:aa)ia causl.u.i !.1!1\id t.ransr.zitt,('r to oontrol th1& opMiili :ind closing 

electrical clrcait. 

. 10. In a crJptogrl!l.phio BJI!It4!DI. emplo:ritl;; ,. t1rst. ·~anui.tt.er and a 

CODAMtl.cla. ehangma: device oootrolling st-1d tre..tuiaa1t.t.el'J s aecoad t,.-rma­

ltttte ad a perforated kay-tape pe:nmte.d in ltccot;de.noe with a five-unit 

code GODtrolllDg aP..id eecond t.raa•i tterJ and including •· alngl• aleo.tl'ical • 

clndt operaU:vely aasocio.ted with said tranSIIit.t.erot the aa1<1 cir0111t 

hama teD ind&Ji•dent cirou1t, broakins el•ent.u ar:ra.naatl 111 t.wo asts of 

tl,. aleaenta eRchJ t.ba JDethod of eliminating f:t·UJ~ t.bu ~1nal. or7pt.ogr~1ma 

those p&nmtatiOills ot said five-unit oocle ~l;ich h~va no &t.IJodGrd ~uirue~ts 
. . 1.4-~ .6 

1a the OClllYIDt.iaDal t.tie«tt)·-six let.t.er llorsQ OOl\o1 ~a1d ;;uat.bod ):onuint~· 

1a Ollileac both trGRamittei·s Jointl.t to coab'ol tJ1o opming and. al.oal.Dc ot 

ad.d elect.ricoJ. cil'CU1t., the fiN!t St'lt of five Cil"'CU1 t 'bra*ing eleaeata 

beiai ocmtrolled. by ono at enid t&•,uJmaittor.a, nncl ·the se4:ond eat ot n.va 

· ..... 
: ~- . ··.: .. 
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