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REF ID :A414BIII4 
. ,..,. 

latro4uc\1on • • • • • • • • • • • • • • • • • • • • • • • • • • l 
~uriptloJt or tlw ~tit • • • • • • • • • • • • • - • ~ • .. • • 11 a 
A$$1on ot tbe aiXe.l" •. • • • • • • • • • • • • • • • • ~ • • • • s 
.r·rtn.ci_ples of .-.n&l1•1• taf-~1-..4 .. • • • • • • • • • • • ~ • • • 4 
~•tonai.n&1;1oe ot' t.M .te7 tor • .t106ltl r-••uce w!J.un • :por\lon 

qf tiUf :t)J.a.in t«t.zt 1• .i:.n(Jft • • • • • • • • .• • ~~ • • • • • .6 
~~t•rm..tuat1on or tb.t; 1nittu ke.;~ appltea.b~~ to. • lfll'les ot 

... •llllt;V. • • .. . • • • • -· • • 0 • • • • • • • • . • • • • • • ' 

-!.ol\31o.P. •1thoat tb4 uaale~..,.. ot &A)'' ~-'l4S.A t4:s.'t • • • • • • • • "' 

\ 1. ~ .r~ 1iol.et1~ 'l!'&nllid t~•• 

(Z}. ~. !!,~ 

{S} .t ttlot,~e roc-i•er 

e trZ'Otll a Ol'Y. t~1o atud;.lo~m, 'tho. aacod of tlaolla "tbrM ei-.ta ta tb• 

bA11 one 1o •btch •e are 1n .•r••"•l!• lt &o,P.Pl1as • n$J.!atg k•J ·to tfla !r.tM

Yi®.&l letter• or the plAin •~t in a ~r tt.1-ull wUl b4t fW.l,J 4lM1i&~ 

1a. ~llat te>llo••· !'lw ·fSrat &n<l tntrd a! t~ rozotgO~ eieam\•- &N .,...~ 

the o:r411W'.Y t.ulettpo 1!6Ch1A\9•· lt 1• u..-<1 t!:utt tho ~aa.r baa .. sm•m 
underatandiae -ot tibt cot~Jtruct1on ataG. ;!r1no1~1ett ua.dwl;r1~t t.be•• t;~iat'l-

1;.slepaph d~•1ce•• - Jot coti.1'1Fn1•nce • tho k\Wot or 5--U:nit ood.r e.IP~184 b.r 

th• 1• ab.o-.r\ MM1n u PJc. 1. !h& e~;?laa&'Uon cf tbit nu.r1otl dita1p. 
. . 

ttont *• s, ••• ? 1 •ill follow. 

"· -~•t•ahH. beretq 1tr a lJlU,Pi"snt or <thft eomoot.ion ot~.rast et \lut -
e1phe~ printer Qblt. 

!.• lilto a"t•aM4 ~\o are' tlU'i -c1»htSr....opol'll1U,.n.g m•trucUoaa •• pre

»ard b7 the 1. '!. !: ~. Uor.;tu.r (,;,~l'Pf>ndi*, 1 .• }. · 

a. 

•hMla, .tDOWl\t4 ® a. OOIIIIK).Q lb.at't, in anch a ... r that,_,. •"• to!'WN'4 

sirault1.11-ou•11 ~ at.cp at • 11li&tt. ~ tirri ~ha~l hae 9& t•.tb tllft4 

--- ~ 
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tbreattel' .-oh Wheel has QM ~h note tbM tho ¥1'80•4\il¥ otMit• e thAt. tb.• 

ten\~ one baa 105 ·t.a.'lll. Aft~ th\) iJ~optr •ttch b&.t hen cU,a&d. to ••• tb.• 

~h•r 1ntc o»-r.auon, tho 4epraedon ot M:t .IF:•¥ 00. ihit 'n.nwt·••r kf~~:r4 

aot'P\4t' *?).• ~m• 1d:U.ch mY•• 'lb• -~•lt 1n tb• alar. Corna.,'IO.ntilJC to 

••ell ti\eel 1e a w11ob .,.to~ ·lf;. aDOL1'a\e-4t s.-cua~c-l:f HJU® it qe, whie!l J.• 

ae.~~ ~ lt.t ao lt~r ar~nt ot no~bUijJe ( tAt.t ·1•• elna.tio:w au4 . . . . . 
' . 

aep.r.aat.onel on. the ~ripben ot tho- ~l. t'lbeee n1iol:les are tbowat a'i "u . . 

l•R ln tb• aooo\11P~f31 bltl~.p('in'• •tt$4 1 tG 1'0. • 

b. AlOftCt!de tha •l--i1QM and «..ps-o••lcme on tho ~:ripheq i.e a ..,otit - . 

lUIIld ~ua •hiell are .,lJBl't..Ye~l' tho lett•!'e or tba elpbt.~at in 'M11-- noi"Ml or4w. 

~1• pel'M1~• the wltti•lt-.1\o be .. , U itt1t11il 1)0eiUone ~orcle.y; to apr..,. 

anwapd b;f*Ort\ -.~tob. ts: •.1•1\1• only throu.sb a attl•• of 10 aal:'l'OW tUt• 

artMged hol'1~t~111' tn a PlAte !:lWdia'•l.J ln ft>oat ot 'ht: •~·itt• ot ciplwl' 

W.M•l•• U'nleft O~ben1ao a\l.,td, 1't. •11:1. be &&IWIIIO«l tb.t. a dlG•::.u·~~,-, .. 

·- ;i: -

I 
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3~ l=!!i.~ ot t~ .. fl-'.•.X:· - !.• ';he ~\ion of tb• whula ia 1n pa!ra """" 

1 .~.lith 2. 31 ~lth '• etua Ir two olen.tlona or h~ Clepteaeloaa lihoW.ct -~ 
• 

t~l~necu.al,.- o-r... e~b. 9! tht't two ..Ue:r 1tb.Mls o: ·a ;patr ot ~•1•, sa4 

ahol..tl.<1 thut oflo.ea 14Mtieal. t10elt1on1a.g• ot '*h• ., • ..,e~ttye ftltch•a .ooni:rol1•4 

'' the~, 1b• oorabilYd. e.rtcc' ie 09 ot anl.Uttoattoasa ~t. la, ~ naltan.'t 

or al~tta.r IHU.D£.• Q£ th.e twt> •IIbera ot • patr of .-hct-•• :la Mp'U'•• M.t 

•Ul btriat.U k 4anoted b¥ -· Cb.o\d6. .. ~t!tftr. ~. cl•vauon •.ud fio de'"a•i(JJa 

ooet\1"' llmlttml!oa.•l!',. tht:: rtel.lltWlt action 11 of tiw o;p;.ot1u .tnlt'· r.ncl s., eM· 

notaei b; +• tth1e !>e.Ute.nt aetit)ll attoot• th• 1c.C<.tv1d!~l 1r!lpulso• Q~ ttrtUa 

ot thet .BAudot ~rc\et'l.ion N)...re•nt.~ thfl (;}tl!t~ c.t.&tl"'-Q~I.i". Hero .t.Ji 
'\ht 1nteto-'1o4 ot t-o Ub •l~'\• ,.atllt• in a ~, tb&t ot •• G11Ut• •1 ... 

-..nt•• 1n. a "'· ii.• • eqn.eq.U.ellCtr• the t'1Y4t :aa~'!ot unl\:~ rc~re.-nti.~ em 

wla1n-ttxt Oht.r..,ta.r ~re ini!.Cipt;ft.44Ul'ti3 a{fvcttttl,. f;!Ym, fi. eft e•t. ot tift 

cnite bi the llt•uelot coda lfhi~b correa,.>Qnd• 'SO tbt o!pber 1o4\a.-. 1'ht• olpber 

let,.~ 18 ~he o~· •nlcb it vr1nte~ ., tha r8~&1ter. 

~· Tw eUo\rto.t.l ~r1no1plee WldclJiUC 1ha Ci':f.l]~rapllic tzoua"~;.-t 

:J.u tt.!a eyattm. Artli •ucl\ 'Glwt .~ oAU of the aet ot 1:~ !lfhatat1ona 91 lla 

bro\1tih' •bot.i~ ~ tb&· •not~hermeAt of .. lat~u, · cltpen,dl,.~ or ooLU""• .,. 

\be kQ.tQC cba1uter. ~~. hcd .. ttc ".he ~•• n 1• obno~a tfl..at r&M o1i.)MJ" un 

.. ul ))e. c~.oaed ot h~\•ropn•otta .-.r,u.t!Mfi, ot 32 •letHnta. !.1noe tlw aoJ!'IIIJl 

tal~'but cont.u:Ul' oD.lJ B lett••• 1l tcllo.• ·thut 6 ot <the 32 pemutt.tiona 

l'l~O'Clu.c•d e!'3~i0t;H',t;,h1e"ll7 1J7 '\hie ~aSGbi.tle •111 btliu tQ bt 1'$.P~Hnted 1t7 

arb1tta.r1l7 "ltot.te. oharo.o"tera other than lettua. ~to 6 pemat~:~uoas 

ar" tte ontta: daa~\e4 lA f,t6. 1 ,, tho nta~nle t ~:a 1, :f.ru~:lu..ift• wh1.eh 

~•s1ttwt10Afl ••r• auleJ;wd t.httM l1tl"$i.l.t~UOl\5 b.t tl'» ·1. ~. It ~. Co. It 1t 

e · tbentore o'briou \b.:.t w ~irtcte~ ctphtlr tg.U ·ws..ll oowdt1t of saerll.lx\\l.:l'ea 

ot le\\er• Md 11£Ur.e. • 80r.lou• 4iM4Votlt• hooJ. tbc .·~ac1.1o.1 poa\ ot 

n•• Of GeUDOif. :l.l\ oe>at ett •r4ft:ani8e10t'le 

_,_ 

, 
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•· f.t-.1M,\tl•a, ot .. an;-J.>t•l!. \!':."l!~· ... !.• ~fh• eo~r.·uoa ot U.• ataer 

e 1• •watt .... •o ;pt•eldlt 'he ~·•1b1lJ,t)' nt •1~her 14tenlW.Ic1&W th• whMl• or 

ot c~1~ tt•i~ u.otoM.at•• for 'thte batoa •• r1t141 cone108r tu •~wtno• ot 

oiphw •J~Ml• a.o..i. "" te.rl•• or •l•wA\10Jia •rui fltpl'•ta1ona eA M.tth ~heel •• 

t1Xri !f$lf•at•, u.. aaQ\ ae.tU~"• ot tfhteh can k -.u.rk~Md. lt1 th• •• _.. 

'tfl1• 1llt'Ol'MtlfJo!l ClatJ, B 0\1-.!Qed. ¢dt• 8&4111' bJ ~rd.ltil OM ot til• ~1:t•ra 

~ tollni:\1 Ollt \be proc~tuhtnt •t torth Ja abpal"~r•ph !: 

"· ~· •tbo4 ot n•aerUiAtnt; the ~ichia«.• oD 't:w .-&el• ~~ 'Ul4l ~lx•r 
·~ . 

Ul ~•\ tit• alat»:- u M.~.UM.U.l. 

(21 liMOn tl.e top e~••:r .o tbat 'lhe :aow_.t tJf tht 
P1t0b op4tn·U~t~14Jftta oeil be ...... 

(e) ;:Mpar• a re"r4. ••• .Sth m ~1'14Vl& •utc ._ •Xla• 
ot' 105 lS!l••• wh:hd). •ho~d be oUI!IJiere4 on tb• l"lpt 
AW.U1 i'SIU'Jlllt. 

\4) liote ••~ b7 a011t -.,.ol1a,S.on itt "h' o46-n\t.Ntre4 
· eulwae '$8th4f)' tbo O.PfJ'«~~'Ung lt-.J'a AN lA or ou\. 

o4 1n ~· oor,...ewl\41!1£ e1t~!wlll1utn4 ool\\tlna th• 
1•,t•r• 11h1oh aboW' up i:n th'" •lnclo••· for. \be 
1c1tJ.I'il. eeti~ the opertkl\i~' lulf'U• 111.l.l •ll ~ iJ'l• 

.{6} l]hl'ow the anMNt into ~S:pber IDd oger•'• tba apaee 
kf' or -~ otut' -..,. • noUII(; ~a taw ~rd .U*'t tu 
poaS\iona 1St 'the 10 ope~&'UJJ6 1.~.-r•• Tbv.t~ 1 t~fter t- tlrat op•ro..tloa ot the tl)t\oe b•l'• all 'lh• oper&
'iaS .lu••t• .. ul. '- 1Hl*4 ot.tt •n..t aho\\14 h " r .. 
OOl'Clecl.. ~!..\ thl: MX\ cp«ttt.U~G ot t.tw 11)~ baa a 
•.arl~1;Jon •Ul ~~1tt- to .:Show. ~rut 10& opttraUoae 
ot 1-f.ul ap&el ltar- •t•h the owtt•pcnai.o€ rMorfh"B• 
ma. HCOJ'd .. , "ill ... \h. Mt~ nc.iohie {)f 
all fib w•l• NUt \ho lil'O»•I' ftl&,10A Of' tb~ tQ . 
vor4 1•\t.eJ't \o -t!~t ~oh1J16 .. 

.o. J1.a hpt4• the :nctchll.-g• on \h• o1pkei" 1dleel•• lt an elna.Uoa i• -
-.not•t 's .. an4 a ~e.-ult:alll b7 .;~ ii -1• lKlt~Ji.bl.u to ~ot. 14,~; teu •U .. c.tab.t• 

. . . 1 
.tr1»• •b1~ will 00!'1'-a..-~ud. '\o tho ,.h•l•• t~H A'l'I;•Ml rtc. 2) 

4. ~ .Ol'llUO.:t 0~ a OZ'T'~Of!l'61l •nct1plM1'84 b1 ·tk$ •ollin. \MiretoM -
~Wl-1 1t. .. lt t:) di:t001fSl'11\; t1Ctftl7 t!~ f.a1\1al ··'-~SJwa- 01 tb.,.- •..lut•l•Ji Df' 

\beS• -.Qt•al.at a1141UG t1,1Pt• 

1_. t..tendu\~rt e,t. !]1{8 !'9 to• .• ~1~1!' ,peieap ~•n 11:; pl't1~ o~ \lite 

it~ain ._ ... 1•.~·- !!.• ~he cocat.~1oo or -.,:Qe :aoh1M 1w aw:h t.lw.t \~e 
1! IE I •• l Jh t ...... 4•• •••• , •• J ¥•3'11 ....... I fil I"'"' •• •. i ,.. R ... 
... 'itshantii~·~DdV"'l•'~~ .,_ "-'l•w•·uon ~· .. -· S'•elt to th• 
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la.a• ·\U'N ota.uao,•r• of ..,..,, elpbel'· ••u.p npl"tt•i\t tile. .._ pl(\1&-t.e:a:l 

el.-.n'i•, 'ft •• , ~ ::-r.u, ... ''J"'~ wl.6••~ ~b1tt". {S. ~'ar. & of J.pp•ad.la il: l 

fttl .. t.bl'" eUr*&Hlre oon-ee9(4d ~ b aet1oo or Ukift$ \he *CMH o~i llf 

cJ.~ra ln O$UJ' 11Cl'4at aH,PPiAd tiM ClO'Itillli)A". N1d \htl ACtlOD ot tbtt ak•r• 

ill addi~ion~ U ..,- .at•17 bf aa&L~M4 Oa.t lhl $lli'H c~r.a\ez• 1!SM4la'i•lt 

J.._.ti-.; tiltH J\Urt .-attco4 ~ .. Ttt.l.U"fJ ~h.i.A~~ ·~~~ •'Utter t1h4.tt .. , •hich 

oorr.•poaa 'to 'he "'pft'.toct" •t 'be .a.4 Qt tbo .... o ~~-~ 1ibe p•HI'IO• 

et tbia ~• et ~ oN&r-.oure lt D.Gtt 1a~1•ble .. ao.li t. .caot ·~S"Vla.'•lT 

etHO'Ual 't.o •ookt1on~ i'• exhtetl04t 11!111 "- ••-o.U~ad in •h.- rouQ.. t•r tho 

.at• ot ~llclt¥e 

~. :AOh ~ha:Nt•r el..n'C or \'fw OS»bor ~ut ta the nttlltllftT. ot ~-·- . 

. S.eno\ioll or ttfhett eltailtt•; ~1)". tl.ft 4flo.mta ot tbe platA .·1Jut \ill 

~'\ oode), and ._.n· ef:ut •hefilt ~~"'-.& in flw ana. ; .. , attonUon k 

41.,...leO to~ the Pl'••ut \o tt.a tlret ur.d:t·o£ ~- cipher •.n, \he f.trat .ua!t 

ot t.h8 plain uu .. · Wlcl ah:et- •lWtlla l and 2.. ':bl ro.llo\11~ dt~M ~~~N•• th1t 

cl .. l'. It _1:3it fif'•' el•llfln1 ~t • l•t•.r ot ~no clpb.e.t text 1• clAmo\eG. ' ' c
1

, 

\be tiro' ol•s~t ot tho ~lain•\ct la\,ar bl 1-" ~ the ...-r~lsl U.J8 ( Srt,rotSuH. . . . . l . . 

'b,1 alu1' wt..l• l. anC. 3) 'J X ~UJ4 Y.. , an~ tn. ft$ll~t ot It Md 1: 'tJ7 l • 
1 2 . . 1 I d 

t~ foUO'I.llle $F•h1cal npr.•eat&t1oa ot \n. inwr~~.o~ioD ot 'he .. ele.a\a 

ll 

: > ) 1: 

: 
~l 

) g . 
} c • 1 

pl 

IS.s;. s 

I. oona1tlataUOA ot 'b.o torecoiltg n~nMG.\altOD wUl .no~ "b&t. if fAi\7 •wo 
or t;be f1aal $hl'ft0. eltft~Wlta •r• kllO'ft, th~ tbo·a. cttn be 4ftr1'ft4. Po%' .• tt ~~l 

1• - .•1ut Pl .;., thA c1 11 + es.no. ... u4 i onl.'llbiM tu «1v• •· oa 'lt.o crllle.

band,. 1t cl 1• UowA ,0- be .. &ad .r 1 t;o be +, ~t.ef} a - 1& obtfdaa4 tor: krl· 

-c .. 
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to A~I1Z'•a.1•t• •ra ol•~al'l.J' 1~ ftl'1ou.t ..ael?a ia'fOlY•& 1!1 '" •ol~..,- · 

proaat•, it WCW.d. llo •1•• to $Uf7 ll 014t e'ep 'by. sw,p. 

!.• 1ha tollo~iDO e;ra~1eal· lt'flpnoea\li\t1on. ot enc1~t!.ltroen.t (1'1£. ') 

lij tt~CU;.e ot th\t -'ripe 1• ·~\1.1valftt to 'frbat t-. -.9b:uw ••• •leo,.rt-.117• 

l..et ~ ····~· be I,JJV't'JlC.:·. :!1. ~· .. · ·tg k @.tl~r•d •lth the •ISS.tial "''iAI' 
.~lf!l.-llAI.l~. . s~ the -uchiM tliao ·$$.1pher• ,,. tW9Mt* lNttt~~•.r.. wot~ ( hpooo 

R'ltta\e4 b7 th• --~•l \'!~) 11 the J)laia-'Ct:d eltfWlt• ~a. tbe lillll ••1~ut.•4 

~ 1A •» tSp.,..., ai'O A:W.G~lt~; $ A'l. S, 

• 

? A:JfJ;JlCt:ln:tB 
· ....... J •ni . 'J' II *':1 W q- • pt t &I- d 

. ~~1 . . + ., - " .... -. + ... i "!!- ..... 

A ~ ~f·f•i•4•f• 8 ~- --f4·--~··· 
i::rl - + .. - - .; ... ~ • ~ .. 

. cl ,.. .. • ·• ... 4 +· + • .... i 

4--l-~~ .... •-+-.f· 
iif•++i--- .... 
~ ~ --·- ~-~ ~~· ~ + .... .; ... ..; ....... _ .. .,.._.; 

.,._,. ............... -.; 
- i -.; - ...... - ...... 
.f.f4-- ... +i-ti-+ 
+ ........ "' i .; ....... - i 
......... .c ............ . 

. t Osa.Pl -M 8 1• ~ ....,... _.., ........... ___ ._.., 

.......... +-i-t 
-++i-~-•+-i ......... •-+•....:·-

0. . - f 4 .. ·- ... 4 ... - ... -
~·qwt. lllit- .W..IIf .... A ., it fAd • J II",.., 
1"1 - .:.. + .. - .... .;.aa ..... .. * -6 
~-
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10 

+-t-·4-4--.<f ... -' 

-- .... ti-14-t-f-

~:rl i-.J;----1-i-i 
c
6 

. 4 .... - f .... - - 4 - .... + 
0 i.;,D.l4t3DPXaitr 

.. ' !110. 
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(1.) ~, 11 ll • F .• t' , 4' ari the IM1Cc.eaa1•• •'tldo'l ~Mn'• · . .. ·a s 4 1 .· · 
ot •• aor:re~on<llflB pleie-ton lett•~•- in tlta .1~ . ~algaattt ~~ o . 

· ( zt K
1 

,' 1.
11

, a
8

, £
6

, . ·.,.. 1
10 

ai'o tb«t elec~rlQ&il:r nprttat11\•d 

effect• of the ~;oJ-Mtion.a on. 'b.~ •m.~as" 1, 2, :1, '• .~. 10. 

t $.) . 'n, • t:ra~ c.d, t r4. ~ &tO an '~ eleclxsteaUJ' n~rc .. .=•t 
n..U,uu of oolibln:LaB R

1 
an6 &e• :I ana E,., J: and l • 1.

9 
ad K , Jt tUa4 

. II> 3 .. 6 6 8 9 

t4l c1• c~. c3• CA~• e
6 

-" th•. reiQltut~ ot comb1n!Dc Y1 &1:14. 

X: 1• ~ and t 1• lf. and R_.., 1:.· Md & A' ~, an4 1t · EU\4 ue 
r a I' o .... ~ . ,6 .. ~.. r5 

USJ file Bau.ttot c~neat• ot tbe olpb.e~ lettflt'e 111hiob are aMn; 

1.n tt• 1••' 11» or 'he r1gu9, 4•a1~ta41t7 thiJ letter e .. 

(o~ 'i,!lo ••quUG~ o~ .;ts ua ·'• to_r: l~1 • "a• ~s' ato., a.re ob

t•ia.H fro$ tho at~1P• 1»1 H&diDa ti:At "qu.aftO:f; of stan• on at!'ip l atal't1!'1£ 

•1th 1.; on 1trip 2 ttan!ag Withe ll; on strl.p S atort1ne vi\h B, et-c. 

\7} Cona14.tr np •ha~ tfic4la plaoe in the mxu-. WM Atrt~itll 

of E:e1 "t" 1n tbe \t'E1.nlti,itte.r -.M• tho tf.we lap~ld:• .Pl PI P$1'' _r5 
,f .. ""' - .... 

\'1-hMJ.e l'ud 2 1ntuaot to et•• (-H•) : l•)ll"l 

~h~la 3 aod • 1aterMt to 6;1Ye til l-t} E t•)K.t2 

thoela 6 t.n4 G smeract ~o etT• (-HfJ ! (.J)Ir3 

\f'Mele 1 e4 I tntei'Act to ctft (•l(.;.) : t-1Kr4 . 

t':bH1.e 9 -~ _10 J.n"trcot •o f)ih (+, (•) : {f)t-ns 

tBJ The l'taul,~t ~•11' .now .iatemot "'-'h th& ele:.e.'t• ot ...,. 

~la1n.-te.;,~ .letter to e1ve · th~ eloaep.ta of the oiph.sl" ltrtter fiB tollos.as 

p '-+) It l...,t-= i ,.}0 
1 ' . 1'1 . ' 6 

- \1 1 

. ~2- li-S RJ'2 t-l : t"-~C2 
~~ t•) ~' \~) ; t•ia3 

:~4 {•) KJ!'t (•) ! t•)C• 

~)tS (-) l'itS tf) : H·)C& 

- 7-



REF ID :A4148M4 ...., 

'\~ l•U.r C ·•~;.ear• o:a the HeelYlD& ~cdd.ne a• «he f!rfi oiphel:' letter. 

ca.rnlft&' ~ a.U th•• ete_tjs in. erdar p tha •eocn4 plaln-t.ext. lt1'lter ~ 
1 I 

Mcoat• ci~r R. ·~· teo4er is ach'ldd to ~ <mt. all 'Ule3fl trt;.epa 1n 

~11 in or4er- tG ~ill tL clMHl" l.lDdwac..unotntr ot -.h&li follO'ir• • 

.!• ::'iaoo ~he l&tt a1x char&Ctere. ot 'th~ plMA te:t.\ t.~ or tbt c1p:ber 

text ·al'O t."VJW!l (!'1t;..~ Ch1!i-a.-lht.~ ihtft/?1tw:• ~tt-J-Latter shin), 

tbo Ns\llttttil ~r UH4 w t)tU)il1ber tho la~t. .atx oh&ra.ct.r• o£ .~t:. flat~_, te'-1. 

aa. 1Mt 4erl-.ecl. CJ.te s:-t• as s rotui~ t.lY<t .at.ff ot eiX ohar6Ctllll'• •Mh 
1 I 

oo:trfta~r.~ 1o •u ~-· ot K 1, 1: .,. ••• i~ , l"fi<&.Pectlvel.J. 'l'b• . . · . . r r-. rG 
~t-e"»l• AOll. is to t!® t.M 3tltt.!J:t;•. ot tllb wbt•ls -..hicll wtll {;lv• ~ew 

&e"Qt..aoos of. tds ktiOWt1 ~£4tel'a itt e-.ca l:r• ~ ra&Et'laiag ia aRPll•d to 

oa .,Ut- "Of ~b4cla at tt 'tla&. 

!~ ?be ~pUoa.t.1on of tbw theoey OL4U!f18d &boYe u UQ~~Plttted 1n tM 
. ~ 

eolc:tton ot th• toll0fil141f:' :eaouge t 

0.) Oli •• ~, 

... " -
~oul leaath ot 
eft01pbmt4 ten 

· ia ~17 l"tfi 
ob.it.l'atetvr•. 

t:2) Xne l•st; 11: cbntl.ote!'s are tU!'1tr'en ot.\t. 1J1;1f.h 1holr :&lW!ot 

coca e;u.iYitle.t•loM. tlwtr 5..~4. .i1lf-1B•tez:t a?.d.Y.alen\s, ot follOS'•l 

Ciphu •vt.\t • I: ~ ·~ \7 G ... . ... - .f '* - - - .. + .. ..t. .. ..... .. i - .... .. - + + .. + .. 
'iia. :t.et. l"ie. z..,. 

ilaia tate a... 't:;. th. u. 3 ~h. 
... t .; ; f 
t i .. i i 
- 4 ~ - ~ + 
.;. .. + i .f f 
~ + • f • r 'ep . • : . . .• IF ~ •. U . I Q : 1 - r 1 51 ' Ao 

r.;;'b.is -· ~·lAP Jio .. "1, ;;et ;;..~ o! the ... at •n&t.~• aullaitted b~ the- ... 
£G.rti!lel\t. ot :;t4ltct Sa c~ton. tti\h tb& lt\.l~ ~Wide tot thea 'o. ~tsmt~ ~tt. 
de~ ot ~J';tO&I'&lf~io ~•.1 afforded ~~ tlw Mehine.. ZhGc C')QDlete aa
~}' w!U •• .tcuaQ: in ,:_i~·~da ;3. 



REF ID : A41 ~U3Sj. 4 .._.. 

co'""IPOA4'oc ~.toe• ot \he I'Qal'•t P.J• stfdatt4 -., OOJ!It~ 
the roreaoltlti •o -'• ot _,..l._t · 

w .. ... i - .... .. 
:s-t- .; - .J. .. ... * 5.-6 i - "' + ... ... 
?...$ f t .. 
'9-10 .. ... * .... 

l:St .t~..n. eXpeJ'illll:ntr 1• iiG'a. innltu\ed to til14 ~ n\\11:1€ of 

als•r- .tlHla 1 lind 2 •h1ch will .field a ~fidt: o.t kq COf.lt,)OPd of 'bJ ..,... 

(j~ .; ... t ... - +~ ...... that.. ..al~Qn • ~-I"Ot-;Haalcm or lf&-0 .or 161 ...,. 

OA Noh lfbeel !• .,..,, the. tliO le~~er• DUk!IJt the la1titU poe1t1oraa ol the 

tJ.m GOd IIHOO.t1 oi~e:- W..cla will 11•• two let,cra .mtch t:lk!r\ tore the 

Wt1al Gi,s-r&.Pl or ~ l.H'Obbble lU..le~"" c.yword. U' ttu~ .i.IOoitlon 'thla.l toW14 

for ·~ ot theae two •hula ia riot •.aoh •• -to bdtc t.l-w1:r 4oeif,uts..g 

1•~"'•1'• .!!!!..~ ita trOAtt _or t.he aUt tht'O~h •hlOh tblit •ezoe 'iie1o;t~- ... 

t.qtr..e; let'lera •t the -.1u.11ltl ot th• 6001,P~!Wllt or th1w ...... 1t 1• 

-.u.t4•\1"U3· •xol1141\\. r'tlr\hifn~Dn, 0ftl1 21 iUtt•retlt 1nlt1&1 -"~s 

h~t10A i::s. nnliber or ~-d~l• inlt1&1 ..-t•~ to • ••1-= or t6 1• 

-ae4 It a:t foUO't'le~ ~*• -the c1pber •tunlw ot th• .Uur ue e(tt uti , 

aoao:r4!Ci;' to • k~&,J'IOttd " ·thtt Nn1Mtrc ot th~ eo1i>httl"ClDD\ of a •••ae ...... 
it. 1• obwiou t.ba\ 1:1 'hi• lf~Gttod -ut t.J• .t:X1 6dYwm• i• \&\en of ~· "M.1-

i-. itll~ial J)OI1t1oobag ;{IOJ~tsilUUt1•• of the cipher 'daocl•• !'or eSNJt~Pla• -

U. pe~1paq ot the f1rat •••1 tw.a "96. te~~'$h.J t.his uoe• no' eMil• hQl<ev•r, 

~t ~ ... a.r• 9G J)Oul~l• W'ial_ -"lltf;• ot this •blel tot.~ col\U481-e4 

1D 'ld• JJil&M o~ taw ~•l..• ot tile qat-. tor. oA .-t.U~r«llP tlt.• 

•Jt.Ml• ~dJJW to a. kqwol"d. Ul4h ia -dtlbl• QtllJ' ttuo~ the u.rrow 

•lit hfund to maa.•t ~pat.~ Ml¥ J6 41tfoNnl 1Jl1t1al MttiAsa 

ar-e b~u,.;b' 1nto r.Lq. TlMia, t.be ••rt••· fit 96 ~t.ec\1a.l ia1i1u •-tU~ 

Hao:M r.._4 ·to '"' 26. 

(4} ~ torepia,; llrOOe4"'" 1• toll.,.4 to~-~ p&lr' <3f 

wb.Mlta !bAt fl~*r'-MD\ ~ ~c nq>141J it lett.J' co!Qb1Qa.ttou •r• 

et~t Ul) ttr.-t Ul4 the :rot~lt!J!« "·r a'i a Cineca .ot 169 ·leU!•• 1• .cowpve4 

ftt ith ~ 4e•iro4 ~. • 
~ 



REF ID :A414B8-4 -
(-5} ror this pri1tnU-e.r o~glit~ the rol1ow1~ d.~•tbtlitie• 

tor the ctu.·!'ea~ni11nt U.la -.~ t0f.il!1lt 

• <,;> 

1-. 
ll 
c 
l) 

E. 
? 
C· 
B .1! 
x-·e . 

M 

• iii. 
w,; 
~ 

B 
c 
l) 

~ 

' .,.; 

n 
u .,_ 

.5-Q 

!I! 
110 
T 
2t 
L 
u 
R --

a Q 
1~ -
~ 
R 
s 
'f 

1-G• 9-lC 

111 tl 
tL\ 
It . -o; 
~I 
\i 

• nL., - e· -
!' 
u 

' 1. 
X 
t 
t 

. J v 
at 
t · • to ~••tt ne&d lHt •dB tor ?•S ))ean.•e- »~1' 1oeike like a. 
o · wu1~1\t •dins· -ln: 1• toad to vt•ld o. poaeib!Ut, trt4 thl• 
l' ~~ 1• ••~ to '• conect. lt 1• ~•n•cl tlla15 
s 'WllMl• t-10 II• testd tird- •w -thtt re9'll~-• o'bti41Md u•r• -.7 
~ tt!H • elu " ~ -thtr ~ ot va• ~~4. 
v 
44 

lM l"b~ .tor c&h,O' t-&lM.t1Yttl7 .gnt-t .a.Uillber ot lfi~ter-.s o.n the ocid ·~•ls . . . . . 

1e &vt ·to tta1r:~r1t,r. · w~1on wU.l · ... tlla\ U..te •ae•l• aN 

atlad noU.t1•lS. ~ot~po.-4. ot • al'\«u'tatf.oa ()f 4 ursd •• Ct•• tll1if :r~o._ 
- . 

.t•le. oowbi~t~~~~< no-n u lk' on tth•1• ~ ~ 2. •ll tblt C(l:lbiat1ona M41ac 

!ti.;: can." •u·Jt'u ~ n om• wl\bout -., ~t£1Gut;. 

{6} tt.ro. tkeae ~1M.\!-. ot 1.~\\eni a et.a.4$ ot _voatd'b).e 

tJ144 proia1il4 l:f~@ S.s •de• . t.• • !16t-tc..r o£ Ui\.&re.;.t, th• k•1'10-r4 

'i'~#,~a.!:11! •• $Q.C!.180d ·u ·tbie ca ... .an4 :vroY-ed to ~ ~ GO-I'l'liOt ODfie n• 
b-~ et 'the ••aqe ~-43; · 

--10--
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REF ID:A414.4 

{1) ln .etaw:o~l, 1'\ t• no" aacauu£U7 to haw. :Ul• correct 

llf)\ti~ for all io .. <U•il• hfOl'~ ie:&t ce bit .. t'Qund.. !!,_b ~e;r- Pt"' 
' 

•Uion!-.2,t'J~u15 \~~ ~~l.ta ot ~~£!lt,~@.,t~Uili:1 .. •, 1~;, t., fOI!~bl• tu ,UIIl•, 

··~ le,te,;; V!of, ~! ,£1.~(\,.!f!!t .,to ptw !,t e}.et, e,,t1~111!,~·, M.I1 •• ~J'!.t!. 

!iJf .tb~ tes~.W ,.!.e~~· this rMtht>tl •1U bo Nlr Ulut:at•4 ir..te"t. 

· t. 2ftt,m1M~Sq!i or Jh• 1al,f.1~ koz !fPti~ab~• ,to a ~~1!• o,! 
. ' !-.'!••••· - .!;,• 't·bt> torego~ M&lyde 1o laua4 \lPOA the •taoe of u•e 

~t tba llliiOhi~ in 11h1ch ~be elphor •H4t1• of \hil td~ art~ .reeet to • 

new t•;pord tor •cb. • ._. 1o be enoi~e tno\bfr •thod of .,. 

t• tha\ in -which the llhe•l• oVa btouillt to •n W~itd. •nilJW • ~a.Ue4 

lJ7 a t"~r4 aot1 ras.._,.• e..nr th•u &ael;pl»rea ...... ,iall.¥ •£th• r.Jie'\\.f.ftl 

the &d~tU" ,whMl.a. 

b. .Ch'tlft ~ a sa\ ot · lll~h •••UC.'"'•" th4i proood.u:ut~ ot anal7a1a 1a - . 

mora aapl~ !Daaaeh ao U.. endtqs ot 1111 •• JB$~• bGCOIC& &nllable 

fgr ttad,r~ ~1ll1a, uiij)~Oatt t.llfte t.a& to~-r atq~ ••~*&£••• ifts1ta! ot 
- . . 

. bav.l~ 'hili a •ta..-1• aet o£ tlJ; cha:racttt'a a-raU.ablto tot »\~, fov •'• 

of aJ.x: oha,t'Ot•l'• epaee4 ., f.c.\1U'VA1e eo~ras,poa~ \o the lenc:Ua .r 
t.bi 'fatiOUI ••~•• are _.. at bla4. . ~· aabtr ot ;oallbl:t Lrd. \1&1 

.wu.~• to~ the ~dar ·~ala 1a· that· ~"'Rat17 ~·'· tar ptuu·all7 onll 

ou aan bo fr.a4 •b1ob will 7lel<'.l 'tiht H;:;,'ll•tte to1.1r !!!!. ot six ithturaattn·• 

ptt;!~r'lta~a :s.n tho .~"x;. 

!.· 1r tJUt ~ cf ••~sa .t'i1d1•4 (k)~te DOt besln. •1th "u 1a.U1al 

~~· ot th(t, •rtu•• tb.a .. r.Goe,:~ ditter• onl,7 in tat a t~J1110r4 a&n no 

lo~~r '" .01Jrih~ ~ \\s•a tt.s ,., b!lltit to; i>!1a:dnatinar · ~·•1cil1iic:tt. ;:yea 

in aQOb .,.. e.r.•• ~W4Yt~r, 't1~ lWIQ~l" "'t woaatbUlt;itu• .t• Y#t.t tull; a~· 

ac~l u•t on totu' ••~iii Jl•le..a. lic.'t otttt t-"Ott.i'bl• aett:b" tor ~ 1*11" 

of •b&•l~e · ~1 wtoo.e•d11\:; ~u~t !I'll~ 148 1m,1al. aett~ fol" tbla.poup 

ot ••uses. u• o:$~1 k.¥,.01'4 tott.ire waa fol.\D4, 8ftn t~ueb 'be 1n1'i~ 

- ll..-



f. ~la\1~ ~~.,hm\'. ;t~ tnt~~~~ led(! ot !NwJll&ta. tm. • .. !.• 1' 1• fOI

at\ll• to ao1•• ... .._.. ••Spbwed. •:r "-'• _..,_ •1\hl)tlt !Mktnc _,. 

ae~n~~apu-.. ~' tu plalr; -..n. ::."he tol'*iou in. -.hi• ca• ,...,. cut a 

· tr-eq..oc7 b&•te. It !:Ml.pj.leo• -.~' tbe · -.if!.h\-84 tnquulea et + u4 ... 

alta ln. th• AauQc' oode ara nqt e~-.1. '!hue, ooa•Jct.r is ttr• ui' 

or eaoh pel'll\l\&ttOA ll1 "• ovd•s 16 are 4 •4 16 •r• ... tt •Oh •f !)be• 

+'• ao4 •'• '' •J.Ibud •l'h 1.h• fnQa•~ or'~· C)MtM\er "' "P-"tM'•• 
a ftlailft tr•Q~.QQ1 t>t .itll foj' f •4 .M tor ~ t• obP.S~ ... iae qv.tte 

a 4.1eal'•l*rxs7 be11wHA tblt two. !be ... t1it4 ot aal~\1oa oaa be •• 

tor ih• o'b• poet,!ont ot tu BA\ldot fm»tU8Gao 1'1•':'&U'8. 6 ._. ~ aoa

Pl• ... ••~tloo. lA n•l'Y ea• ba.t 'irte third, '\b• .... •• pre6tlltaa\•·· rue 

IN\ tor• •u buia ot t~ aol~t.oa. 

let 

JIIJl&tlft f~ttenQ' or .. Md - la U.•Dt• ot lh6ot ceu 
»hh4 on 120•0()0 lnl•~• recliMIH '• 1JOO - ~.:t:.r.l. ft.d. 

' l . b4 11'4 '"' !th - -J 

j· - - -
- t 

:. 'I& c sa 1~-111 Q: 16 
D.O ll31 f 

IX Ui 1 'I& 

;:>-~: 

I
E I ·I '18 
'.l I . 0 , .. 
I A F 11 
US» aea 

... 1' f to 
J. I f 11 
'f 81 I 180 
Zl 50 
• 10 • 0 
.tlO 70 

•H fM 
~ H.JS U~'~ 

t 

i! ?:l 
0~ 
G 18 
116 
J2 
ta 
til 
-~Sf 

~· a 11 
U» 
Yll 
w 1.6 
a10 
• 10 . 
50 

.. .. 
c JJ 
rm 
If #I 

% '' ll 
l426 . ,, 
.'r' 1'1 
\;'8 
bH 
U:JO 
1' 13 
xo 
t:u 
'180 
410 

62:1 Iff 
61.~ 48$2;; 

flC".& 

"· Con11~r- th$ ro11ow1as •• ..,.1• -

. .. 
I 11 
Cit 
1>40 
Jill*) 
c 18 
J2 
1:8 
It 25 . '' 0 74 
a es 
' 13 Xtl 
a 10 
f.lO 
'O 

-
4 ?I 
Gllf 
·• a:s 1 ,. 
La& 
~IT 
~~ 
$18 
flO 
u~ 
Wl' 
r tl 
:. 1 
Sl80 
60 
60 

i 
JU 
Olt •• LM •• 
0 '" 1-' ., 
:(I 
!90 
v 1-t 
l? 1' xa 
til 
" 1 210 
~ 10 

4t 6 ~ ? C ~~ 11 :.. 6 P I. 1/.. l :> t & ~ II I .I .t. Z J: I ~ 

.. 
A fl 
C II 
~40 
~1M 
flO 
l 76 
Jt 
ll 
I f6 
188 
£ ea 
UIO 

.1110 
150 
&0 
TO 

eot 

"·" 

lUfCh Gl~Jo '6CUl ~p;~4 Ct~l~ ••••• 

1 
!rhl• ... *'•..,. ao. • or ~et J.. s .. tootnot• 1 •o J;'ep a. ~ •• eoaplei• 

a~ • .._ •Ul 'h tOWM\ in ;.ppeaus 1 • 
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. . 

lll l••llft. to a~ ~•n.ater .Qf the ••~'*' 1.t• ~ot 

equ.1t•1•ttt. atrt~tif$ifl~ \l"A 1mp;.tl.tee in ·rtw ¢0ltit1Aa ~ co~r••Ji¢nd to ,tho 

t1w ~1••• •' t·be kudot cotte. · tilnee th• bH5~••t 41tturetl.c!• ln the 

rol•1111'e tre'iu~U8 4u.t•h in the .. tou~h 1t«:ia Uttb l)Ot1 tion1. l&t t.h.••• 
t•o ;90dtlou 'b• cona.tun~ !irtt. ·IAtt. a so\U.rii:: of -.t.ecla 9 MG4 l.Q be 

aaa-.d awn. 81 •111 .t1Ye a t'l'-.;l.Wnt 4ti:hpl\ tncll~. kJiply -.n. rt~ltae.\ 

ktl thl&• ob~l«Wd t((t tll• u1t el~'"lta of tba ~u,~.ot •~~l.lh~l•nt• ••'- \be 

. U.•• or e<m.'hl~tto.a alroa~ 4Ga~.ri'btu1. ~ 1'01\llt 11 • •rJ.•• Qf .... and 

~'•' fio4 tht1r r•l-~S'fft tr•;;u«J)C¥• It the ¥'trlt~U.ie tte«)ltllOI' of •'I 4otat 

not 6;ppl!'a:e1•1o 1obo tnoorstio~l n-•qt.•~Yt tb4t ettt1nt ia ditcara4 und. 

~·r tene\1. n •a• fou,® b.y -.otl~l 'r1al tha\ 1:.b4J ll.tlo\lrt' ct \ext 

1'4t~·;.~lret tor "- 4~t1n1te Hl!.il't 1& not. "fer,:_; t,;~(la~. ln tG~» C«atifs 'ltlxtT 

ltt>t•ra were touQtl to be. a.Q.ffi,oie-n$. l'A' f>ha tee'; tliH11.:mL6 b• toll~1t~ 

.1"' IOM &tt.~l. 

' $ ~? 0 ~; B C6 l· t~ • py 

·~· IX I> ....... ...... 4~ ..... - ... - ......... ~ .. '!It ~i ..... ..,. ..... .... jW ,.,. - ... .,._ f .. .. -.. ... ·- .... ... 
....... ,.. -.... ·• f ..... ,. .. .; • ... i .... .. .. -· ·- ... i t ... f· ... ·--- ..... -.. - ...... .... 4 
i ..... .... f -.... -... + .- .. -... + ...... --· 

• • o-~ ~-•-•-•·•~•-•·• 
1-..:tlO ••• •-tof++.t-- .......... • • • oto. 

~,. ... 1me!'aeti~ ot ·"'r5 •1th c
5 

fi.ldac 

X .t-ii·'*-i-·-f· ... ·i·• ~ . , ... 

p 
5 

... l~ ... 

• • 

• • ..... 
• • • etc. 

. .. • ate. 

• 

} 
I 
I 
I 

• • • • 
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tal' tbo YIU"icma illl4!~• 'lt10h4J 

- + ~tal 1~lat1ft l?N!:,:._noa- ot ~UAU 

OJ ao 10 10 .GO 
e 57. 9.$ .. 1&1 .sa 
~~f u t$6 1!0 .51 
1$' a 31 ao .,., 
Art * .. to .~ .. 
CE Ill S2 &0 ,.,., 
liS .. " go .604 
~~ '!!I !3 60 .46 
!~S 105 ., 180 r.70 

Jiote llO'W. ~1 &n a~'Uli of te.di iff t1M&tt1 ~c. bi.'f!.i "e;U~;o'ble ft~ltt, 

(:J) _::s t• ebwloull.7 t;,n. •u•llfmt ;oae1bil1t:;. ; •• .urMt 1t 

to 'bG oo:rnc~ au<!. prooet~d •1r~larly •1th r.tl~r-,.tu.el p•tr 1-8. lfM 

--.r ot ~·•tl:U1t$oe 11 tur\lwr l1::dtot 1n tlJ.a'b tlO'W u sood t.etr-.rap . . 
. ' . . 

•~Sne 1• &tai,•d• ~A~J (U.~h ~~ '" tr1et1 t11•.ta 

• . f · lfoial · 4'.t\l~U v• Jt,et,.tleWJt of lUJW.a 

.?:: 

(\4) ~~~,:;· 11 obYlo\t•:V an exo•lltmt p()tllbilJtJ. l¥1»\ead. 

or oarr1J.ui 1ih:o\i8b t;hl• pr-ctc•••. now tor tbo ~~~!nln" •hl•lJJ, t.ht. 1.oft: 

qt.n bi) Wl.orte.uel ae ·roll.o'*'•= 

{6) 'rho kft)' .,. •• 1T:S 1• t.tpplle~ to tl\o laet t•o elemm'• ot 

'lib.• .:W.!ido't ~-i\A1T&lent• obtftinltJC tor the :riret f'tttttt.n. oh~JriJ.alel'•l 

' - f ~.~ f t··. f--- •••••••• 
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