
' REF ID:A62834 

&M'l' lie '-*••••Wu:g I tecbnical.l;f uaetul to thole ot :rau who t a •• 

Declassified and approved for release by NSA on 12-18-2013 pursuant to E. 0. 1352B 

-~---t·_... ' 



REF ID:A62834 
.. 

3rd DBAlT 
.I 

one contribution te the 1eienc:e t£ eryptolegy whieh is notable in the 

(4..~ r-~~~we J iq Q, I jo ~~ ~eJteciJ:~ 
history ot tbe subject!\. Jlere's an excellent picture ot Poe, probably 

DBd.e in 1849, onl.y a tev ;years atter be had attained. tae and found lite's 

v1c1ssi tudes too much a burden. 

Many Americana believe that cryptology in Alleriea was born when 

Poe's story or the "Gold !ug" end his important article "A Fev Words on 

~~~~~ 
Secret Writing" bad bec:m pubUsbed/\ -.t such a beliet 1s ._werruted. 

~~~~ 
I 

a:.n a previous lecture I mentioned Jaaes l.Dvell end characterized him as 
"' ' 

the one·man BSA Who aerved the Continental Congress u cr1PW1081st. But 

, ~ ~~ ~r)\JZ-...~~·a"--~" . "'*~ 
since At'llat leeW!"c I've come ee:oas au ¥J1&Wde 1hteh oeeu:n ed onn• -.- tJatia. • 
~;t-o oJll_~ tA. d'"'<i ~ot~ ~ ~ 

"cM*Plii'J' lJef01 e Poe •a upi!pt ts ta eeyp to!togy 1 . a eptsbth! ot· the ~cmi~ . 
~}rt._~ %~~ ~~~-u.n:Ja. ap~~ ...... 
ltevelllti:oa 1li v'hti!h the tNH .. ~ M' *ee e:sp*aa~tl of ... petlod 
~~ c:.--.. ~ 1'&e.~~~) s-T ~ ~, ·ta..~Cir+o 
1ba4 aewut1f141Uea at #&••* Ulfla .. •noe 'Aet• 1110»1£ VM '• • ..-.. u.u wt~Js 
~~~~~~~·-
Uill8¥eAB8 ~. vM:_u,._ e&B~ et1 ae .\Mft:eas aec:"PP'!,.. • ?MF p:dill"Deat 

f~~o. ~ ~~~-~ ~-~-:.JL, 
po•&tiae DOt ot4;V ta the euuttneut&I bierarCiijt1 ·D a Alil!he:r •i t!a• .. - ... ~ 

'~M Aray. lpb= tre11rw,... r;w laaja!a CIIMwlll:; it:; wbo was lwgaM 
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J '· l 

General in th_:, A1fiiq .and ~ otticial. title in the Army was 

_// / ,, 

Z
l'""'-General. ~Hospital and the'-!espective ~~-·.m··~i6l.. 

~ ',, ..., 
Ai!l a Br1 tis agent 1 Dr. Church vas 1nd1scre • 

""' 
solved bY·a Reverend West, -.., 

tw others, Elbridge~ the c.-tttee at Sat.,ey, 

Blisba Porter, Massaehuset , Militia. 'D1e Church episode is 

1 ter.esting but too loDs to tell in this lecture, so I' 11 
"-.:,.,~...._ 

.,.,..ollfoo-~"too:-~ 

·-~ 

.But nov let' 8 f50 back +p Poe •"" aee )!1lst ... • •.Y,side from 

~~r~~ 
7 

The Gold !§ t\..Wd.ch makes his name notable in the h1atory of cryptology. 

First, bow did Poe become interested in cryptology? It appears 

that in 1821 the interception by li'rencb securi ey pollee of certain 

correspondence broke up a conspiracy. to return the Bourbons to the 

throne which they had lost to the rival House of Orleans. The correspondence, 

which was between the Legl..umtst Ducheese de 'BerTy and her eoUBpirators in 

Paris, was in cipher but ot a rather simple sort; it vas monoalphabet1c, 
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vi tb a modif'icatien that 118de solution a bit tricq.. A french orator 

named Bereyer solved the eorreapCnclence and the solution, as well as the 

vhole ~, attraeted a certain BI!IO'Uilt ot interest in the world. In 

pertieular, the story at..tracted the attention af Poe whose natural 

1ncllnat;lon toward the obscure, the ~W"Sterious, . and the enigmatical, let!/ 

toward a reaction that c.ould easily be anticipated& Poe became interested 

in cryptolo81. Row, it 1a quite likely-that en t1rat .contact wttb the 

•ubject he was ri.Urely selt ·tausht, but 1 t waan' t very. long bet ore he 

aougbt out what could be found in America on the subJect, including what 

there waa 1a a.t least three -eneyelopaediaa, the Britl!ll,\aea, tlDe Amerie~, 
~ . ~ . . 

. 
and Abraham Rees' Crel!!aaUa. There vasn.'t JI\1Cb in those three· source.; 

4 



REF ID:A62834 

3rd JIWI"1' 

pauc1~ ot :lDfomation~ on the aubJec"t)et 125 f'IISI azl s Cite at6z' c IDC5w 
_. 

installant ~ b1s tour-pan article entitled " A l'ev Worde on Secret 

Writ1118, 11 publ1ahec11n Craha.'a lfapz1ne (~, Ausust, October, 
... / 

DeCember 1 1841) be Dotes \b18 fact 8D4 88t7&: 

"It 1 however, tbere should be sousht 1n these disquisi t:lons-
or 1n ~--rules far the solution ot cipher 1 the seeker vUl 'be 
disappointed. 8f.V'ond saae hints 1n reprd to the seaeral. 
structure ot J.aDsuap, BD4 BCDe ld.nute ae:rlceee in their practical 
application, he v1U n.na aotbing ~record which be does not S.n 
his own intellect possess. a 

~ ~ .tc....Q~.~ ... ~fo'aA,:.Ij) 
..;.oi;btnttll&\l~~~ ......... Hp ll•··--· ..... ~ Q 

~-~~~~~~..,.e.;;.. 
Aad......,aV•bl•=•* saserd"patrlte••• ~ -~-.._ .... 

J ~ -- . . .a- . 4 . . • ........ t\IL .J..- \\ "'1D I ' 

~~~~~~~~-~' ~ I 
"..So., aa l'ft aib'em1J r : keiJ * : e vasn 't much iut0l'JIIat1on ~1¥ at 

~ 
hand in America on the subJect ot ceyptoJ.o&v 1D Poe's t1111e, but wllat tbel"e 

' was Poe qu:lc~ absorbed and thus be became an expert. -or so he thought. 
' ' 

ct., I i I 

Perbapa I waa a b1 t severe on him 1n f( prececUDS lecture 'Wbeu I a8:14 tbat 
' . 

Poe appears to have a1ncere]7 belS.eved that 8Z19 ~- he coulcln •t. 

solve was not a vaU.d cipher, and I cited a little ditty retlect1q on such 

a naive bell~. SO nov I 'U try to make 1 t up to those ot you wbo happen 
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to be Poe idolators by tell1Dg you some details about a cryptol.og1c dictum 

he enunciated, a dictum wbiab hu become world t·BIIDus in cryptologle 

trad1 tion 8D4 which those of you who a:lJB to become prof'essionals in the 

field at cryptology sboul.cl ponder ovttr trom time to time. 

In a previous lecture 1t vas pointed out that cryptana:cysis is really 

a quite ancient art or science, b"t it seems cl.ear that it was Poe who was 

the first to contend that there was no sueh thing as a cipher wb1ab ean 't 

be solved. Poe didn't 88IY it ~te that simply and baldly, as some people 

seem to think. Let's see exactly vhat he did sa.v. 

The veey t1rst time Poe wrote about cryptography, which was in a 

br1e1' article that appeared on 18 December 1839, in a JoUrnal ,called 

"Alexander' a Weekly Messenger," he se1d, w1 th reteren.ee to the solution ot 
' 

' enigmas and commdrums, that " ••• rules really exist, by means ot which it is 

easy to decipher arq species ot b1eroglyphical vritiDS·-that is to sa_y 

wr1 t1ng where, 1n place ot alphabetical letters, ezsy k1Dd ot marks moe made 

use of at random." At the end ot th1s statemeat tbere is an asterisk 

call1ng attention to a footnote vhieh appears at the end of the artie~. 
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The footnote Sl\YS : 

, ''For exampl$•·1n plsce ot A put } C:a a.ggerJ or 8l'JY other 
arbitrary character,,.in place of B, a* [in aster1s!7ete. etc. 
Let an entire alphabet be made in tb1s -manner, and then let this 
alphabet be used in 8ZJ::f piece of wri tiog. crbis vr1 ting can be 
read by means ot a proper metbod. Let this be put to the test. 
Let a.ny one address us a letter in this 'W8'3, and we pl~e our
selves to read 1 t torthv1 th ... -bowever unusual or erbi trar,y Jn8i'f be 
the characters employed." 

Sev'er&l veeka later, on 15 January l.84o, under the heading 

"WGMATICAL," the first response to this challenge appeared. Detore 

giving the crypt.ogroam, 8nd its solution, Poe wrote: 

"Some weeks since, in an ed1 tonal article under this bead. 
;:m.OJAA'I!ICAJif, we aeo.Uoned that, with a proper method, it 
'Would be easy to dec:lpber arq piece ot wri t1ng 1n which arb1 traey 
eigDs were made use ot in place at proper al.pllabet1cal cbaracters-
pl.edgS.ng ourselves, at the SBIBe t1J:De 1 to read att:f tb1tl8 wbicb 
should be sent to us thus vr1 tten. n 

These two statements contain the germ ot the idea vb1cb later vas 

elaborated into what bas eome to be lmown as Poe's ~ dictum. 

let us see exactly how 1 a year and a halt later 1 this germ ot the idea vas 

el.abcxrated upon in b1s very first formal statement ot his clietum, vbicb 

appeared in the 25 March l.84o issue ot uAlexander' s Weekly Messenger." 

Here is what he wrote: 

"We asse~t roundl,y, and in general. terms, that hUID8D insenui ty 
cannot eonc:oct a proper eypher wbicb ve cannot resolve." 

7 
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Bote earetul.lT that wart "We"--1t uat.cmbt~ is an edi~al pronoun. 

;V 
It 1& a.l..mat abaela~ eerta1n that" 1 t cdul.d ODl.y refer to Poe bimselt, 

becauae DG other peraea ~coanected. nth "Alexaa.Ser 11 WeekJ.N llesseger" 

first formal atateaezrt ot his cJletuml !he anaver IIUt be that he felt 

that 1n ald.ng bia challenge he had tG lie caretul. to ·~ up eertaia lim1 ta-

tiDnS upon the kind ot ciphers he W1lld undertake to solve, n.-J,y 1 stsle 

Ciphers, er what we now oal.l Bll!maal:pbabetic substitution ciphers, in vbich 

-eroe and only one substitutiGm &l.pbabet is invavect. By 1nsert1~ tbat 

ward "pl"'pel' I 11 with the eonnotatiGD I have here elucidated, Poe IBWSt have 

telt that he hac!1 proteetecl hblsel.1' qainst azq charge of t:raud, bec&ll8e, 

aa you all are ai! should by tbia time be tul,.ly aware 1 practie~ fiVer:/ 

mDO&lpbabetic substitution cipher cau be solved, no atter 11bat ckaraetere 

are used in the cipher text, previded ~ that the or181nal plaintext 

meesage is 1n an al.phabetieal l.aDguage, 1s ot au:ttid.ent lngtb., ~ 25 or 

tDOre ebaraetera, and you know a bit about tbe 1.aDguage involved. 'lhia is 
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newspapers, ~iphers vbich are made 41tf1cult by the use ot outlaD41ab 

words and outrageous diction so as to suppress the nol"'l81 ~equenc1es . .. 

ot the letters or· the ID&lisb language, u exemplified in tbe falloving 

-
~ vag, llbev g:J.pay, stalk 1IOhr nth time. Mpongwe gunboy 

a1DIB nickt khnum. Unted, knab jhum,. ngap1. 

It you think I m tryiag to put OVt!!lr a fut ene on you, or that 

-~ere are typographical errors 1n tbia exaple, eouult your Webster's 

unabridged EDgllah dictionary. You' 11 find f!!'lf!r7 c::me at those words in 
" 

B:r setting up tlle Um tat1on ot ~~~~m&alpb&bet1d. ty Poe made 

c_~tain that be could solve 8'lrf cballenge cryptogram; 1f be coulc!n' t, then 

1 t meant that the chal.lens• cryptogrUl vas fraudulent, so far as he was 

ccmeerned. 

In the 22 April 18110 issue at "BurtoD' • Ceatl.emea' s )Magazine," which 
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41trerttrrt nae • Poe vro.te •' the ena ot one ot his aolutlcms: "We eat . 

b\1118D 1ageuuity eauot resolve. II Rote, nov, a simple but rte aiplt1· 

caDt cbanse 1D thia, the aee'ond statement of b1a d1ctUII. In the tint 

verstoa be equated "luam 1rasemd.t7" with his own 1opnult7--tbe tva apparent]¥ 

' . 
wre, in his oplDion, equ:bwl.eat. But in the aeconcl version he substituted 

• I 

tor · tbe "We" 1n the ftrst version the phrase ''hllun 1nsenu1 t.7 .. ' Let' a 

place the tw vera1ou •14e by a1cle tor compar1aon s 

1) "Ve usert ~. ad 1n 2) "We a_,- ap.tn 4el1'berately 
pnera1. tema, tbat h1aaD that lwllan 1upmd.ty cannot 
1Dpmd. t7 caamot cone.eet a eE~Moet a QPber Vhlcb 'bUII8D 
pJ'OI)8l' c:IPhezo v1d.eb. w 1DJ!!U!!£ HDDOt resolve." 
caaD8t reaolve." - ' 

( 'W\.~ ~'tQ a..;.e.) 

~u, here you eaD -111' see how ~se two atata.eats or vera1ou 

ot. Poe's diet. cUtter. In tbe first, Poe placectld.Di"aelt upon a veq ~ 

pedeetal ot ~e capab111t)r; in the seconcl be 'becomes .azoe 

IIDleat and leawa 1"0011 tor other aspirants to the eccola4e. But I •a ~ 

to h&Ya to teU JOU 'that ~ a b1 t later, in a letter to a 1181'1 DUI8d 

ha1l.e7, whose ch•' 1 ansa cipher aeaaep he • 4 Just solved (1 t vas the 1110at . 
10 --
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written Wld.ch, with time, I canut 4eeipher." Poe ·wu rather jubilant 

it wu a very early", it not the earliest, caae ot tke uae ot Olltrapows 

diction, such aa ia toun4 1n the Dl4ern "Cl'JP-ta u tor tM purpose ot 

thwerting the would-be cryptaDalySt. In Pia. 00 you aee it Jut as Poe 

published 1t. In Pig.~ you see the uyptogrem with u 1nter-UDear 

1BterUnear decipilement ~ it. 

PHC7.00 
PIG. 00 

l1' you Vlttt tO kiiow Drlt e a'boat ttata Qleea &a ioe 'a c:;qcptrelvtla t£.v a a-

u 
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4!9b:t. I viah that Poe had never w1 tten that tlaboyant 11entenoe "llothtng 

11lltell.1g1ble can be vrittea vbleb, in tilDe, I eaJmot decipher," Hcau8e t4 

experieace. It sese that Poe had reason to regret having ma4e auch a bold 

and bald cleS•, because, u you v.Ul. soon see, in the third .nd tiDal 

statement fit his dictum, he cmee mre 81114Uied 1 t. 'rbis time Jd.a dietua 

:ln tbe writings ot one ot the greate•t liter&l'Y' figures ot IIIO&lero t1Jaea .. 

Let us see bow Poe vard.ed the dictum in his third and final attempt 

to put his idea acrose. It 1& found in his abort story" "The Gold Bq." I 'Ye 

Jaaven' t read that story ahould clo so berore letti!)S another da.v' so by, tar 

it 1a a tueiriatiq one. It ia told wtth an adro1~ness and penp1eac1ey 

wh1dl nobody else in the world betore or atter b1m baa S1l1"»88se4 or .even 

equalled. In that tale Poe'a dictum is stated when tbe beZ!CD sqa: 11l.t 

l2 

! • 



REF ID:A62834 

3rd llRAPt 

-.v vell be doubted whether kvmaD tnsen•v cu coDStl'uat au empa ot the 

kind [Such as the eryptosr• in "The Gold Bus::J wb1ch bUmD 1apnu1 ty 1II!V DOt, 

b)' proper applicat1on, resolve." In this tOl"'l Poe neatly puts the mtter in 

a III&DDer that apt:cy- expresses vbat protess10Dal Cl7Ptolo81ate believe to be 

eave tor one •aeption about vhich I bope 7011'11 learn eometh1as 

1n 4ue time. ..au. In:' t 18: &C4Pt'&dw Iii 1tl , .. i'el •lila ., ... 118; 1 t"tatt«: JIW. 

.., · •Btl tor this he deslft"V'es to be remembered tor all t1me by all 

proteasional. eeyptologtsta. I would like to conclude Wa cttsress1ou about 

Poe by QUOtiD8 a parasraph which I have taken from netcber Pratt's Secret 

8llcl Urpt 11114 vbich I think quite interestiqt 

"Poe bas an 1Dp)rtant niche in the blstor;y ot cr;yptosraplv' 
although be broupt Uttle or notb1aa nev to tbe art but his taste 
tor 1t BD4 a natural skill in decipherment. le made 1t briet~ 
popular in Philadelphia in the J.84o's, but what vas a sreat c!ea1 
more important he attracted l1terB17 interest to the subJect, 
pal'ticularly in Prance, where b1s works were rece1 ved so IIIUCh 
1110re enthus1ast1cal.l1' than 111 his own cOUDtr;y. !be Gold BuJ 
ba4 DUIIIerCNS Wtatora there. Jules Verne three tiDies intro
duced ceyptogras and theil" solution as lmportant elaaents ot 
his stories 1 aDd Bal sac found tbe IIIBDia tor ciphers in t1et1ora 
so W1desprea4 that he was moved to put a cryptogr• three 
paps loDs into Ia !!&&1olog1e du Marl.ap. It lllU8t baTe BII1UIIe4 
the last writer great~ to atscover tbat tor 78&r8 after tbere YBB 
hardly a vr1 ter on ciphers 111 ezq colllltry vbo tid DOt att-.pt to 
solve tbe ~1o1ga1e au Jlariye C17Ptosr&a and tail in the 
attempt. COiillianaan:t Bazeriea, tbe sae wJao broke the Great 
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Cipher ot IDuis nv, tiDal~ spoiled the sport V1 tb an aaa.lTtieal 
e881q demonstratiug that the message vaa an elaborate take, 
almost as carefUlly composed as a genuine cipher, and arraupd. 
to han a number ot alJDost-clues." 

U ~ '11 take the trouble to look up what Bazerlea sa.va about tbia 

t8JIOWI and UDBOlYed Balzac cr;yptogram 7011'11 tina. somethiq 1nterestins. 

Pratt SIQ'B that Buer1ea "ft~ spoiled tbe sport wJ. th an ~cal easlf¥ 

demDStratiDS tbat the {ftalzaiJ•a8'1J&fJ was BD elaborate take." ADd 80 Bazer1es 

.does 88¥. But one can O'Dq Slllle at the marmer in which lazeries demollatrated 

that the Balzac messase 1s a take. Pirst he "demonstrates" that 1t can't be 

monalphabetic--aucl his re&SOD1Dg leaves auch to be desired. In tact, it 1s 

tal.lac1ous. Then be sa.vs tbat it can't be a system ot transposition,. vb1ch 

we mq sraut w1 tbout arsumeut. , Bazeries then closes his reii80D1ns b)' a 

simple 4eD1al that it ia an encipherment ot the genua ot the cipher square 

Cvs.seuer!J--but he doesn't even atteDpt to substantiate that op1D1on. 

Bazeries coneludes: 

nBaJ 'I.&C 1 hav11J8 Wished to SIQ' that the question of the ccm:teSSOr 
and the lover vas an indee1pberable question, without doubt lett tvo 
or three pages blaDk 111 his 1118Duscript 1 and s81d to b1s editor: 
'ftll tld.a up as you please, vltb cap"!tal. letters, small letters, 
figUres, punctuat1011 -.rka 1 etc, putt1Dg some ot them r1gbt side 
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' ._, .. 

3ri DBA1I'J I •, 
0 

. " . .. ~ ~·-4\ea"V 
up, ·~ upside dow-, 1n a wet t1lat v1U tera •1(1 , llla._.Q 
vbich ~ ¥11\ 111lCleNUDt.• 

"''lia\... wlaat lle etta.. 

"IJ.'ll.., the Balzac Cl'1Ptearu 1s s1JIP.~ a tacetiouaneaa on the 
part et the atr.\t!K)&- .and is not the reaul.t ot err¥ eryptosraplda 
~t7B'- """tever."' 

' 1lov like roe: What luer1e.s coulcSn't solve was uot a vW4 Cl7Pto-

15 
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' ot cryptolog' after Poe's '1•, tbat 1a, after tbe l.811o•e. It will be 

uehl at tbia point to a.,- a fev words about tM l'Ole Pl.e.ved by the 1uent10D 

in eleetri.cal cwwrdcat1ou, tor the7 lmrap:t about e~ rapid 4eYelop-

menta aa4 iJiproYemente in Cl"'Ptosraphic coammicat10J1S ana, aa ·a eoDCG'Id.taut, . 
' . 

:ln crnt~tc teclmola§. And here I begln IV second c11resreaa1on frCBI · 

our Jain tlume. · 

0t course 1 there CUl be DO Biacle ad 8111ple apJ.uatiOD for the 
' 

bepn abcNt tbe Jd.Mle at tbe D1aeteeDtb centuz7. It WO\Il4 be incorrect to 

sraph, but tt 1a vaUd te aaa~ that telesrap'bl', that ia, eJ..eetrlc tele-

graplw, uav began to pl.q the JJaJor role. 1 refer bere paot1eular~ to 

that. 1i7P8 ot electric telesrapb.y which wu invented ad clenl.oped bT 

Baauel 'f. B. lbrae. .. •• waa ~ilr • Allerlcea portrait pa1nter but 

16 
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1ae. had a good baekground Gt edUcation in electrical studies. Aboard 

developed plana tar a telegr'f.pb record1ng instrument aDd la:J.d dawn the 

pr1nc1plea tor the tirat ptactical qsteza ot eleotli.c telegrsplv'. Morae' a 

system vas baaed upon a rather simple scheme and 1 t was becauae ot 1 te 

simpl1c1 ty that electric telegraphy became practieal._: sbol"t and lons 

puleee ~ current 1n an electrical c1rcu1 t 1 separated by 1nter'lale dur:lng 

vhich nc!J eurretrt tlowa • '!'he abort and loDe )Nbes ot ewret are te:t'llled 

reepec\1Y~ deta and dulu!8 1 u that people generally rf4f!1' to the scheme 

u '"Die Morae d&t eaa daaJl coda." It Will be vell to stop right here and 

ephae1se that the word .,cede" in tbla context do:- not bave by connotation 

17 
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ot "secrecy" because there is DOt, and there never bu beaD, ~bing secret 

about "The Moree Code." !'be vord aa used in this eoatext e1Jipl.y •aD.II a 

"convention," "agreftll!nt," "set ot rul.ea," etc. 1 as 1u the expreedons "the 
I J I 
~ I' 

Napoleonic Code," or a "bu1ld1J18 code," and the l1ka. The Morae Code ia 

mei-eJ.y a aet ot eonvea.ticmal equivalent• tor tbe 26 letters ot the English 

alphabet, plus sa. ad41tiosaal onee ~br the 10 dis1t•, ad a rew .,re tor 
I 

puactuation signs, •uch as ~, ~~iod, question u:rk, ete. Ita usaae in 
! ' 

I ' 
I ' 

telegraphy spread very rapidly aD! /aeon it becamt "famous throushOut the entire 

I 
/ 

/ 

civilised world. Badcally, vba"'' were (or are) theee equivaleatsf '1'he ansver 
; 

ia very- simple: they are coabinatioDB and penautattoDS or tvo s1mple ele•nta: 

periods when-. current ot electricity tlowa in a circuit, separated b7 inter-

val.s during which DO ou;Tent tlovs. _ In other words,' "the lt>rae Code ia a· way 

ot representing a set or about ~0 ele.ents (26 letters, 10 digits, plus sneral 

signa or punctuation) by eombiaationa and permutationa or only tvo ele•ata--\ 
'c 

periods of current and periods ot no Curr.nt. It is true I however, that within 

each ot these tlto l'l!rioda, the "l.eugtb'l or rather the duration or the ditteren-

tiatiag signals is Y&rlable, but the ratios between tbe sborteet aigaal &Dd the 
\ ~ 
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others are mre or less tlxed, a1ace lli anal ope:.rattoa tbe duration ot t11e 

shortest sipal ud 1D tura the •peed in word• per a1.nute depends \JpoD the 

skill ot' tbe operator. WMa curreat is tlovlz:ls, tor 1Datance, tbe duratlcm 

ot the tlov :ls "'&l'iable, the shortest, about l/24th of a aecODd, tor a 

aboUt 3/24t!ul r4 a aeCODl, nt:re•entl»a • dash ('1' = 3 'Uid.tah the JI8Xt iD 
'\ 

length be1DS a lcmg daab, about 5/2lt.tba of a second, repreaentlt~~ the letter 

L (= 5 UDlts)J aDl the loDSest, beiJac a dash ot seve md.ts in durat1oa, 

'' I 
I I ~ 

tbe duration of the space a, that i 111, tbe per1ocla of DO-C!1D"Z"8Dfo, ue alao' 

variable ill J.eDsth& tbe •~: betveea the dot-dash cOI!pOilelite ot a letter 
' ' 

equ&l.e the leD&th of o• dot, ( = 1 Uld t), except iD oertain dot letters 

(Ct ~; R, Y, Z) 1D ~r1caa Nor~e, vb1ch contain a space equal 1D leqth of 

that ot tvo dots. TJ:Je apace between tbe letters ot a word is equal to three 

dots, ud tbe apace betveea. verda is equal to s1x clots. (.Aptn, these leagtha 

are a b1 t tbeorettcal.) It :is clear, theretozoe, that tbe Morae code ts b7 110 

19 
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t:rue ell'lo of the IntemtttioDal Norf.le Code where there ere DO letterA tnvhich 

the dots pre separrted by spaces equal to two aota. aor ere there letters Vltb 

spaces loliser than the leDgth of three dots. It ian't even true tbat the Morae 

code 1• COIIPOBed ot perautatlons ot three elements~ dots dashes, and. spaces, 

because J as llldleated, the dasbes are of -several leugths am so an the space•. 

Morse was quite loaical aDd clewr 1fheD be devised bis set of dot-daab-

space equivalent• tor the letters ot our alphabet, because troa the very first 

he composed those equivalents in accordanae vi tb the D01"11Bl frequencies of 

letters in EDgllsb. 'l'o the letter E he assigned a d.Dgle dot J to the letter 

T " aiusle dePh the ehorteet eliJah; to the letter I, he asdgned two dots; to 

the letter A r dot ~olloved by " daflh etc. A tev years later Ps Morse 

' 
telegr~pby sprepd rll over tbe vorld. some moditicetioDR ve~ mpde ~ Mbrfte 1 o 

• orig1118l code vhen by 1Dtemat1onal agreement r- set of equ1vclents waR 

adopted for international telegraphy, although in ·tb& Un1~ Stll!tes the ~r1-can 
I" 

Morse continued, and still contiauea. to be used, because of 1 ts supposedly 

, I 
- greater et:t1c1ency. Both codes ·are shown belov. 

(EDc Brit Vol 21, p.883 

10 

(Eae Brit Vol 21, p. 883, 
llt.th Ed. 

Photop'apb lbr•• Co4e 
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I tbiDk tbat most ot you, WbeD you read or learn somethins about tbe 

Morse Code, probably hear, in your 1EgS.Dat1on, tbe "clatter-clatter" ot a 

telegraph instrument repreaent1Dg dots and dashes. .ADd When you listen to 

certain programs on your 1'8Cl1o you bear the abort aDd loDS h1sh·p1tcbed squeals 

ot re41o -telegrapby, represent1ll8 the dots and dasbes ot the )t)rse Code sent at 

high speed. But lllrse 'a t1rst model ot bis telegraph system was a record1g 

instrument--clots and dashes, separated by spaces, were recorded, that is, ... 

printed or 1Ddlcated, upon~ mov1Dg paper tape. Here's a picture ot it. 
4' 

~---
---

(Britazmica, Vol. 15, p. 828) In April 1844, Alfred Va11, oDe of Morae's 

assoc1ates, made the important cUscovery that it was possible to read messages 

' ' 
by sound. lie noted tbat u a dot or' dash is be1Dg recorded OD the mov1Dg tape 

the print1Dg lever IIIB.kes two d1st1nat BOUDds, oae as 1 t strikes aga.1Dst tbe 

stop Um:1t1Dg 1 ts motion 1n ODe cl1rect1on end apin in retreatiDa, as it str1kea, 

.agatnst the stop Um1ting 1ta DDtlon in the other direction. Be DOted tbat when 

a dot or a abort dash is reco:rded the 1Dterval is aborter tbBD vheD a loiJS dash 

is recorded, and he tOUI'ld tbat sigDBJ.s could thus be read by the leDgth ot the 

intervals beWeeD aoUDds. Thus vas bom "tbe soUDder .. " Because ot its stmpl&c'-ty 

21 
• 
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"soUDd" telesra;ph,y spread. like wild-tire; but, UDtortunatel.y, it retarded the 

development, or rather tbe re-birth, ot "recordiDS• telegrapb.y for .ay ;years. 

Bovadays, one seldom sees or hears the "clatter-clatter" of the lb:rse Sounder, 

tor sound telegraphy suffered a 11Dger1ng death wben mdem pr1ntimg telegraphy 

was 1Dvented, developed aDd perfected. ~ .. 1D .AIIer1ca, there are oDly a very 

few working vetel'BDS ot the Jt»rse sound telegraphy; progress has passed them 

by lm4 sOOD there will be :aone :rewatn1DS1 except those -rev aold-t1mera" you 

may still see beh1Dd the ticket W11Klovs of raUroad station offices 1D the 

. 
country, 1D ver'Jf .small toWDS aud l:lamlets. In 1ntemat1oual coDDercial rad1o-

telegraph COJIII1UD1c.:at.ioDB you caa. stUl bear the rap1~-1nterruptecl wh:l.ne ot 

the Morse Code dots and dashes, althouah even 1D that field rad1o-print11J8 

telegraph¥ is rapidly expeaatns in usage. 

It question be raf.sed at this poilrt as to vby thS.s lecture devotes so 

\ 

much time to "eodes" such as the .AIIer1CBD 8Dd the IDtei'DBt1oD&l. lt)rae Oodea, \'-

~, 

which bave U.ttJ.e to do specifically with secrecy or czon»tology, I can only say 
1
\ \ 

• 
·I . 

that in practical work the professional cryptologist uses his kDoVle4ge ot t.hese ' 
~~ 
a• 
'' 

types of "codes" to sood adV&Dtage, when he must straighten out errors or ' 

' 
1\ 
'\ 

"\ 

\ 
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j 

"garbles• or tbe like Dade 1n telesraph1c ~a•ion or reception. !be illt"or-

mation is therefore quite releYaDt and 1e sufficien-tly illportant. ill the cryptol.c',:._~ ,.. . 
study of electrical co.w:licat1o:H to warrant the presentation o~ additional 1nt'or-

mation of' inte:res~ and pertinence. 

Before paning on to JW3 next clicreasion, I think you w1U be interested in 

seeing the 1.l tle page ot what 1• believed to be tbe very first codebook which 

~sed ~toelt opecUl.oally to the aev te~bno~ introdueed b;y Noro•'• electric 

tetegrapby. Here it is. Jete the date or publication, 1845, which vaa Juat 

one year atter the first telegraph line in America, the one between Waahington 

and Baltimo~, was put into public use. As you caD see, the oodebook was pro ... 

duced by Francis 0. J. Sld.th, one of lt>rse•s partners, aDd it 1• dedicated to 

"Professor Saauel r. B. Jt>rae" 1 Inventor of the Alarican Zlectro-Nignet1c 

Tele~ph." I said tbat that ttrst telegraph line vas put 1Dto. public use 1D 

~844 tor originally 1t waa 'built tor ex,peri..lnental use, .30,000 having been 

appropriated by_~·~ 18Jt.3 tor this purpose. f'1ve ;years atter )brae bad 

~--
deJIOnst'rated his telegraph before President Van Buren and his cabinet early 1n 

1838. You'll be amus~ to learn that soon atter b1s telegraph Mel proved to be 

a great success i Morse offered his system and paterrt.• to tbe GoTernment tor 

.. 
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but tbe otter vas retused upon the recOJDDe:adation of ~\:Postmas~er 
~ 

.... 

General, wbo reported tbat be was "uncertain that tbe revenues cou1d be ude .... 
'-,, '\. 

equal to the expenditures" ·-this, after the 1Daense value ot the telegraph to 

' the Govel'DJDBnt had became fully apparent. But perhaps the refusal was best 

after all, tor bad the offer been aecepted the cbances are good that tbe 

telegraph would have become a govermnental monopoly, as 1s the case in every 

country except caned• and the Un1 ted States. When li:lrse was tumed dow, he 

eD11sted pr1 vate cap1 tal, aDd in 1.844 a COJII.P~ was orpDized to erect a 

telegraph Uve between lrev York, Baltimore and Wash:l.ngton. 1'en years later, 

there were mre tbaD 50 telegraph compames 1D the Un1 ted States us:lD& lt>rse 

patents, but DOW 100 years later, by aet ot Coasreas, there 1& oDly one com-

pany in the United States, the Weatem Union, vblch offers to the geDeral 

public a domestic telegraph service vhere1D a messase '111&7 be handed in "over-

the-counter" or telephoned in for traDSm:l.ss1on. Westem Union accepts over-

seas messases but t1'8D811d.ts them via cabl.e. On the other hlmd, ra4io-tele-

graph companies such as the Radio Corporation ot America, the Inte:raatioD&l 

Telegraph and '.relepbone Compaa.y, etc., CIIIJilOt accept messases to be trBDSml tted 

24 
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wi th1D the Un1 ted States 1 but oaly overseas~ 

So auch tor the seeoud d1 version f'roa 1J1Y -.111 tbeme. I have but one 

lll)re, which I !lope will be 1ntereat1Dg and v1ll. g1 ve you acme useful 1Df'or-

mat ion. 

called electl"OD1e d1g1 tal computers 1 and "<lata-proeeaai.Dg •ch1Jles." Tbeae 

~~~&ehiues constitute a poat-Vorld War~II imloT&tion which ottera a •ana to 
' -

increase -.n'a pmduct.ivity in III8DY different ¥a¥S aDd at ner-1uereu1cg 

apeeda--wherever large-scale, ~titive el.erie&l and COIIp'U'tat1onal taaka 
(' 

can be mecbanized, or wherever there is a posa1billty of apeed1z:ls up operationa, 

or ,or aaviDg tUie 1 labor and mney iu procesaiDg large amunta of' dat.a. '!'hey 

' 

can be •t:ostructed" or "'procrume<l" ot great assist&llce vberever a great deal. 

ot 1Df'ormat1on 1s needed to IIISilage enterprises, run institutions, direct re-

.. 
aearch, and plaD eudee.vors. 'lbey are even being devel.oped or IK)dif'ied to per-

-
tom, or to as•1at in. the Pertor.oce of 1 J.arse -ecal.e l.aDsu&&e translation 

proJects, 1n DBtheDI&t1cal research, biological inVestigat10DS, etc., etc. 

D.lese .aeebtnea ere so vnsatile because tbe7 em deal v1 th all. aucb probl.ema 
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in one and always the a.- very aiaple way: the;y ~ctioo according to one 

or t})e otber ~ t.vo and only two atatea or vaya vb1eb ay be termed "Y1ta" or 

"no", the equivalents of' which, 1n tbe language of electricity, are the con-

-t ditiona called "current-on" or ••c\11'l"ent-of't", juat aa ia the case 1D an ordi• 

mry electric-bulb 1n your home--the light 11 either "OD11 .or_.u.-offn, depending 

u.pon the :poaition ot thi awitcb'VVhich controu the tlov ot current to it. Be· 

cause these tvo cond1t1ona can be changed electrically within the ccmponents ot . -

the cCID.PUter, it can. pertol'lll its operations at great speed, electronic speed 1n 

~ are tbey called "elecrtronic d1J1tal cggutera'l" It ia becauae they e~~Ploy 
I 

circuitry and. 1118ch&n1 .. vh1cb fWletiOD. in wbat ia tezad tbe "binary IIOde'', 

that 1s, ~ccardina to a ayatem that operate• under one 01" the other of tvo ~ 

onl,y two conditions repreaentable by two and Only two diftererrt a;ym'bola or 

' \ 

·digits which my be extended to denote all numbers or quant1t1e8- DO •tter hOv 

, 

large. !rhe •thod, 1& cCIIIIIOnly called "the b1nary-d1git a)?8tem." The expression 

''binary digit" save rise to the abbreviation or rather contracticm. "bit", coined 

by one of NSA. '• uaocSatea, Dr. JOhn Tukey, ot Princeton and the Dell TelephOne 

Iaborator1ea, by simply Joining the tirat tvo and the l&at tvo letters ot the 
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expression. It is easy to tmderatand that ou coul4 WJe t.lJ¥ two s)'llbola or 

digits but it 1e c~ aowadqa to uae "O" aDd "I", i. e., tbe t1rst two 

of' our ordiury series ot 41dts 0,. 1, ••• 9. It ia posdble to represent or 

"encode" any ,sort ot aesaage-a printed page, a IIUSical. composition, a 

photograph, etc., etc. --by using oru.Y this paiJ" ot digits. To su..aris.e, 

electl"'nic "lttsi tal eo..put'ftrs operate on a method. ot .aotatlon or counti.Dg 
~ J 

-.('~---~ 

based upon tbe "blmar;y seale," and a b1 t of explaDatioD as to bov they are 

able to count according to that acale will be useful if you are to uuderstand 

certain tundamen~ pr1De1pl•• UDderl.y1Dg the tunctiona 8.Dd JDIIllD.er of operation 

ot thes~ computers. 

- In eve~ Ute nowadays we add, subtract, llU.ltipl.y and divide accord1og 

to a system of' countiDa that is based upon the decimal or denary system, 1D 

which ar1 tblllletic notation is baaed upon "decades • a Let me explain the idea 

in simple lauguage ~ In our system ot notation there is a sequence or ten 

Symbols or numbers called 11d1gita", namely, 6, 7, 8,9, and they have Wbat is 

called "pasi tional value," that 1s, the nW118r1cal value ot a diet t in a number 

cons1at1ng ot tvo or DDre d1g1 ts depends upon the poai tion ot that d181 t in 
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the uua'ber UDder CODB1clerat1on. A d:1s1 t at the extreme rl.Pt 1D the DllJiller 

has a UD1:t&J7 Yal.ue, that is 1 1t represents as ~ UD1 ts as the d1g1 t 1Dd1-

cates. In a COJII.PO\IIId DUIDber the value ot a digl:t to the lett,of' it bas a 

J 

value 10 tt•s as large as that of the oDe to the r1ght of tt. The pos1 tiODs 

tram right to lef't bave these values: 

10z 10 X 10 X 10 X 10, 
or 

100,000 

10x10xl0xl0, 
or 

10,000 

10xl0xl.O, 
or 

1,000_ 

1081.0 
or 

100 

10 1 

10 1 

Tbe torego1Dg simple presstat1on ot the matter makes it clear that next 

to the lett or nhuDdreds" position, and so oD. .Althoush ve write DUDibers eoniis".· 

<! 
+ .. __... ot tvo or 110re 
~ is :rzoia lett to r18ht, the numerical values of' the 

1D41v1dual digits CODp)B1DS tbe n\llllber increase f'l'ODl r1gbt to lett 'b)r the 

success1 ve powers of' 10. !rbe zwmber 1796, tor :lDstaDce, represents oue 

TheTbe f'o:reaoiD& rather 1~ explallation 118¥ seem supertluousJ ill tact, 

1 t appears bardl.y worth so UI8D1' words or exposi tiOD, because the matter to be 

(and it re~ is) veJ.7 obvious to us DOW. But it took tmusBZids of' years of' 

progress iD ci v111zation to invent or develop the very simple s;vstem ot nota-
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I ' 

tion lfhieh we call the dect..l. or deBary ayat.em. It is perbap&' ut.ebi•biJa& 
I -....... --

that :aoM ot tbe aac1ant c1Y1liut10DB of .Ati"tea or Europe ba4. such a siJI;»ls 

a;yatem. Let 118 zeallld ;you that 1D tile - swl ~ aotat'iaa, which ,.. 
' I 

baaed upon strokes, probably representations ot ti.qers, there were separate 

'· .. ' 

s;ymltols for ,nuabers. "ODe" vas represented by a) •ln&l• .~troke (lh "fiVe"' 
' ' 

' I i 

(V) 1 "ten" (X)J "tittJ" (L), "bundred" (C), /'t1ve hundred" (~), aDd "troua-
r \ 

I \ 

, and" (N). 1'be nuaber 1~ vas repreaented by elfin letters --NDCCCXLIDI. 
I /~ I I I -

Later, by subtrae\ion, 4 vas vr1tte,n ae IV; 9, aa IX; 40, as XL. Sometimes 
\ 

\ 
/I '• 

a bar over a sYmbol mul. tiplled. 1 ts Yalue b,y 1, ooO; tbus x • lO" 000; C : 100 1000; 
- ' I I '. 

' :1 
. \ 

I : 1,000,000. BoY would you l1lie to t1nd the S(luare of the ~r 1796 
··' 

\ \ 
\ 

using Romul notat1ont ~ ,ane~ut ci'Yillzattons wsed systema ot :notation 

/ 

similar to that of t)le Row:pa 1 aad they were all ra~ euabersome 1 eompared 

to our present &Wstem. It~1•· bardly a curious fact t.hat pract1eal.l.y t.he world 
// I ./· " 

I I ', II 

over ayatari ot numeration vere based upon ootm't'.i.n8 by tens ~beaauae rlncera 
' 

,/ .. ;~· 
/// ·, J ', 

were .(elld stUl are) .. used in counting eud ve bave ten ot tbUI. (lfhe vor'd 
., I ' I 
~/ I 1 

/ .' \ 

"d1Stt" eoms trom "digitus" ..a. ..u ,.t1.nger" or "toe", al~ugb DO~s 
I 

' . 

\ 

' ' 

' \ 
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includ.iag both tbe idea ot the posi tioi:Bl value or ootatioD ADd t:be idea of 

a bav1Dg a s;yabol for zero~ wu 1DV1!tl1ted 1n India,. IID1 was brcncbt to lurope 

j 
by~ Arabs. 

But there -.re systems ot· eo\mt1Dg other tban by tens.~ Man has t1 ve 

fingers on each ot tvo banda 1 aad tive toes on eaeb oi two teet. Be thus baa 

a eountiDg "abac:ua" a.rrazlP&'ble on a scale or :nld1x j>t 5, 10 or 20._ SysteM 
/ 

based upon radix 10 are yeey convenient, as, tor e,xam;Ple, in our k:lltriean 

currency systems 10 cents aka a "dime," 10 "dimes• -.te a dollar, etc. 
I 

\ 

But a scale ot 12 is a1.ao -.ery eou.veuieat., the number 12 beill& cl1v1aable by 
~ I '· 

2,314, and 6. In •tters other tbm t1Dencilu. or CU1'l'eiJ.ey' we atUl 1D tbe 

\ 

.. \ 

linear measuz'elDL!Dt which 1a based upon ~ inches to tbe toot, their system 

,, 
o~ weight measurement, Wllieb 1e baaed upon l2 ouneea to the pmmd1 &Dd ao .. on • 

. · I •. 

I 

' ' 
Bu~ I nov Wish to say a tav words~ about a f;JYBtem of c~:n~tiog based upon 

\ 
' / 

' ' 

the radix 20, tbe. so-called Yige.s1al aystem, wbieh is the qne 'that v~ used 
r I ' \ . 

by the Cel.ts in Europe 2000 years 880 and by the ancient ci, ~1:1-zatioDS ot 

Ce~ America. Consider 1 tor inatauce 1 the matbemat1cal Q-atem ot the anc1en1l 

' -
Maya ot Yueaten, who thousand& ot ye&ra ago were great ast~nomars. IDa.e-

30 

J 

I< 

\ 
\ 
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pencleatly of the B1ndus ot IDdia1 or ot the Arabe 1 or ot the .luropeaDa, ad 

probably auch earlier thaD tbea, tbe Nqa 11M11lted or discovered tvo ideas 

ot first iJiportanee in uy ett1e1ent syatea ot ··emaeration; they had a 

$p:ibol tor "zero" and their s~bols had positiollal value, juat u do the 

(or units) plaoe 111 tbe Maya aystea bad the value "l"; it took 20 such UIU.ta 

to ake a unit 1n tbe next-to·last pl.aee, and so on, so tbat 1n their system 

the pos1ti~D&l. value• ot tbe ' &yabol.lil vent thus: 

6th Position 5th Pos1~1on 4th Position 
206 205 204' 

20x20x20x20x20x20 20320x20x20xro 20x20x20x20 
64,ooo,ooo 3,200,000 16o,ooo 

~8-
20 

Such a system Jl8de 1 t easy tor the ~ astrooomera to represent very- h1&h 

numbers With ar-t eCODOJI1 ill tbe uae ot symbols. In. practice, the *Ya wrote 
' -

their 'numbers vertical.ly (not bor1.scmtall.y 1 as ve do), tbe un1 ta position 

beins the bottom one.· They aleo bad spee1al syabol.s tor the multiplea 20, f40a, 

8000, etc. It 1a an aston1sb1~ tact that the great -.tbellatieiaas ot neither 

aDCient Greece uor ot enciet !to• aeeaed to have any inkltq or either the' 

concept ot "sero" or that or the pos1t1oD&l value ot symbols in nt~~eratioza. 

31 
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Once )'OU lave these tvo :ldeaa, problema of arithmetic beCOIII!I mch ~uier 

thaD 111 the aase of lgypt:lan, !;.reek or Roam numa:ration. ODe .,re curious 

tact-: 

.: ·-- people WODder it this a blt ot evidence ot the troplc&l oi'1&1D ot the 

Creenlanden. 

We_-::../ tile 1>SDN7 a..:le uaocl iD e1ectzml1c dSgl.tal --· 

Xn the blDar,y scale, the b1aar;y cU.s:lta, or "b1ta"; also haft poa1t1~ 

value, proceed:lzas tnm. ri&h't to lett, u in the cleDar.Y' systea, but, as 

system. ODly oDe of" thea hilS a w.l.ue, aDd that -.alue prosresaes fl"'OIl right 

:t 

to lett accol"dJ.ns to tbe scale 1, 2, a., 8, 16, 32, 64, 128, ••• , that 1s, on 

t~ propresaion ot tbe povezoa ot 2, !'his can be seen :lD l'isuz.oe 

-::~ 

set 4oWD the biD&ry equS.:val.enta tor tbe acimal. numbers o, 1, 2, 31 ••• 31. 

32 
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Colu. :to. d ... i 2 1 
'B1Jw.rY ftlua B 2 1 
B1Du7 equiv. 0 0 0 0 o=o 

" . 0 0 0 0 1·: 1 
" " 0 0 0 1 0•2 .. .. 0 0 0 1 1. 3 
" • 0 0 l 0 0•4 .. II 0 0 1 0 1=5 .. • 0 0 1 1 0•6 
II .. 0 0 1 1 1=7 .. II 0 1 0 0 o=a 
II .. 0 1 0 0 1•9 
II .. 0 l 0 1 0.10 
• .. 0 1 0 1 l•U .. II 0 1 1 0 0.12 
" • 0 1 1 0 1 •13 .. • 0 1 1 1 0 •14 .. • 0 1 1 1 1.15 .. • 1 0 0 0 0 ·16 .. .. .. .. 1 0 0 0 1:17 

• • 1 0 0 1 0 = 18 

• " 1 0 0 1 1 = 19 
• • l 0 1 0 0 = 20 

• II l 0 1 0 1:21 

• .. 1 0 1 1 0. 22 
II .. 1 0 1 l 1 ~ 23 
II .. 1 1 0 0 0 = 24 
• • 1 1 0 0 1 : 25 .. II 1 1 0 1 0. 26 

- --... ... II 1 1 0 1 1. 27 - ---.. " 1 1 1 0 0 = 28 
II • 1 1 1 0 1. 29 .. II l 1 1 1 0. 30 .. .. 1 1 1 1 1-• 31 

I . nseae ~ - B1DU"',Y repneeDtats.oa ot ~ 

c1ec1a1 'V&luea ~- ~ 
,. 

~~ ~aeat pl o~r~·,....r ~~~ch tbe 0 18111:14 1 1
• an &ri'IIIIPd 

1f1 tJd.D co1mms b'OII rlsbt to let'tl ai.J2sle &lteraf.tiODS lD tbe lut co1ua 

OD tile rJ.sht• 

33 
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-
ae;uence ()1 l, 2, 3; " • • • -.n ~ fun4r-n'tal priXIC1pl.e 1a \III4.WI•t10MbJ.7 

34 
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4a;ra 'ot Klisllllftlll (ri&\We a). ... H!JIC1411ll• ~ ---~-

r-1 
10 s Q) 

..-1 ::s 

=~ ~ ' I a 1 0.-1 

-~~-a:~-Q) 10 

:1::: i Q> 

-~~· :· ~-
0 • 0 .. . ..... 

0 0 0 0 • ..,]. • .. • a • lt 
.. - 1t 0 0 0 l:• 0 =a C. & a & lJ • " .. 0 0 0 l. 1 - 3 D • • • - " " ... 0 0 I. 0 0 . .. • & a b • a 
" " 0 0 .l 0 1. IZ 5 r • • b • .., 
If • 0 0 l 1 0 • 6 a • & ..., 1D • • • 0 0 1 1 l • 7 I • • b ~ 1t 
" • 0 l 0 0 0 .. 8 I•J a "' • • • 
" • 0 l 0 0 l. = 9 ~ • b • a ~ 
• • 0 l. 0 1 0 ·.10 L • 'It • D • .. • 0 l 0 l l =ll • • 'b a lt b 
• " 0 .l 1 0 0 -=12 I & 11 'b a & 
• " 0 l. 1 0- 1 •13 0 • 'b ~ • ~ 

" • 0 1 1 1. 0 = 1.4 p a b \) \) • • • 0 l. l. l. l ... 15 Q a b l) l» b 
• " 1 0 0 0 0 =1.6 a b • & • • It • J. 0 0 0 1 • 17 s b • • a b 
• " l. 0 0 l. 0 =18 ~ lt • a ~ • • • l. 0 0 'l. l :a 19 u4v 11 • a b l» .. a l. 0 1 0 0 -ao li • .. b a • • • l. 0 1. 0 l. -a ll .. a b • 11 
• • 1 0 l. l. 0 =22 'I - • D 'b • • II l 0 1, 1 ~ =·23 ~ -. • b 'b lt 

·'. na. co .... Ca;plter ~ qaftlot. ..tiMa:l'• t.Wterftl.alP»eet. 

I _,. llt:M anotbR ~ Mil '111M ~---- ~. 
' 

1lbe IMCct -.cs.aw l&1a lJW~ a1P'bet, ecapoaed- ot pe:&WUtatiou 

ot tlfo 'UI1np tbl'ough flft »l&GU, DObocf;J tal 78 ccaeei\red ot ~a tJW:c 

" 

.. el.eck1c teJ.e&ra~. JSu:\ »-ccD'• 11co4e" of •'• aDl b'e - \o -.JoT iw 

'b~ MYual burl4nd ~ an. ~ .. iHI! tt,. -- el.ecrtr1o ~ 

telegraphy eaae into ua. It. 1a ratbllr aataa1ab$Q1 to aote ~ 
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(of which he used ~ a4 out ot the poaaible total ~ 32 pel'lllltat1cma) 1s 

nov act~ tmplo;yediD ita entirety the worl4 over :.t.n pzoact1cal el.ect.r1cal 

printiDS telegraph S)'SttmSI In the lattcu' 1 however 1 the panutat1ons, &l• 

tbQU8h the 811118 ae thoae used 1D Bacon•e "code" 1 are ua1go.ed alphabetic 

efDlival.antB 41fferent traa those laCOD bad Usi(pled. 'tba. for 1Datance, iD 

Bacon"'• qstem, the first pemutaticD, aaaaa, represented A; .uab1 the nat 

aasil"""t ot cb&ra.ctera 11114 ~ to tbe IVCCe&aive :p81'11U.taticms was ella:• 

tat.e4 'b7 two factont (1)1 ec~ 1D the use ot electrical CEU:'Q am4 (2)1 

zoeduotion to a mini ... ot WN"' uA 'lieu' on the JQCJ:an1ca1 QPU"&WS• We ecaa 

ot el.ecti':S.cal energy 1 ad 1D 8UCh cons1clerat10D we abaU take a good look at 

the "cocte" uaed for mocieu pnu:tiDS ~· 

tbat 1a wb.iall there ia tor each cbaz'acter a "•tart" impulse at the beghm1.ne; 

ot the aet ot five a1gaala for: a cl'ut.n.cter, and a "atop• Sapulse at the end 
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ot the aet;, fbia syat• is cCIIIDonl7 reten:ecl to u the "5-UDit code, etwt

atop" prin'1Da tele&ra»h QWte. lD th1a ayaMI, then 18, aa :I.D Dacan • a 

a;vataa, a •code" baaed upoD the :pemutatious ot two Wngs takeD 1D seta ot 

t1ve; ill tb1s cue the t;wo tbizlp an "cUZ'X'trllt• and 1'no CUftt~Xt1 " or "pos1,1ve 

CUft'ellt• IUd ltzutpuve CUI'I'fmt. • 'l'bua,. 1t ve use "P' aD4 ..... as Qllbola to 

zoeprese.ut tbe two electric&l atatea 1Dvol.ved1 llacOD1a uaaa • A ooulA M 

N',PN181lte4 aa .JH.Jh I could be ftl)l'eSeDte!/+H·# ard ao on. But :1D pnnt

:1.118 ~ qatau tbe uaipaent- ot the pmm&tat1cu ot "f's" a:a4 "·'•" 

to rep&"eiCt tile t::baracten to be 'lil'aDamitte4 an made acccmU.Ds to a 8Cb.ale 

wb1ch ta1raa mto coutaaatloD aCIDIItlWai other 1bm a 4ea1N to .m tba 

accol'daace Vith the nor.l ~:lee ot J.ett.-a au4 :p'UDCtuatioo aSp8. Ald1 

as for the aecaa4 ot the two ~ 118DUcaecl ebove1 it 1a olwiOU5 that bere 
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again such assignments would result 1n the least IZDOWlt of wear aDd tear on 

mecblmioal or mavillg parts. 'lhua 1 the letter E is aae:tsned the pe:zmutaticn 

.J--; the letter "T1 ··-h the space between words, ......;. ..... " etc., since 1n 

each o~ these pexmutationa there 1e but one instant 1n the cycle ot five 

time periods wtum current 18 tlowins• A "cede" ot tllis 't;ipe waa dcsif3Ded 

IDBn1 years ago by a J'lotmch inventor and eDgin.eer named Ba1.11ot1 and the "CQde" 

.1a nov stmerall¥ referred to aa the Baudot Code. ~ unit 4D:pl'eSBill8 speed. 

in el.octric •1sn•''1DS1 the ~· 1a nlll"'\ in b:S.a boDol' .. 

l':c lis• 00 the Baudot Code ia pzoeaented 1D the tom of a picture of a 

piece of pertol'&ted tape tor a controlllng a print1Dg telegraph ayaten. Bach 

cbaraoter 1a represented b:y OQe or more •character holes" which ma.;v be punched 

1n five tlifferent poaitions or •levels" across the tape, i.e., tl'ansvers~ 

to ita- l.engtb. Since ill eaeh of these five levels a bole JJaY be prescmt or 

absent 1 there are 25 or 32 pouible p&nl\l'tationa, of wbich a6 are used to 

repl'ftent cb&ractera, and 5 are used to control. certain tunctiona ot tbe 
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I 

ustaz'tMnt ot pUnch-~tationa em the baaia ot nattnical ccma1dva~1cma~ 
' 

f'or ~· ot ecCJl'lCIQ' aDd. etticia:ey m *- ue ot ~'U"ic ponr .u4 ~ 
' 
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