
' REF ID:A62834 

&m'l' 11• '-*••11W:z:g I tecbnical.l;f uaetul to thome 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 DBA1T 
.: 

one contribution te the •cience ~ cryptolegy whieh is notable in the 

C4--~ r-~~~we' i=j Q, I jo ~~ ~eiteciJ:~ 
history ot the subject/\ Jlere's an excellent picture ot Poe, probably 

DBd.e in 1849, only a tev ;years atter be had attained. tae and found Ute's 

vicissitudes too much a burden. 

Reny Americana believe t'la8t cryptology in Aaerica was born when 

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

~~~~~ 
Secret Writing" had bec:m pubUsbed/i. -.t such a beliet 1& 't9W8l'l"a&ted. 

~~~~ 
I 

a:.n a previous lecture I mentioned Janes lovell end characterized him as 
"' , 

the one·man BSA Who aerved the Continental Congrees u cr1PW1081at. But 

. ~ ~~ ~r)\JZ-...~~·a'--~" . "'*~ 
since At'llat leeW!'c I've come SC1oa11 au e11&Wde 1hteh ocemz ed onn• -.- tJa'tia. • 
~ ;t.o olll_~ tA. ,,~ ~ot~ ~ ~ 

I\ CeMWll'J' Mi'Oi e Poe 16 U"°4 ts tii e:t;yp to!tOQ J • 11B eplbbth! Of· the ~cmi~ . 
~)rt._~ 51;~~ ~~~-u.n:Aa. 01t~Oa ...... 
lte\relllti:oa 1li v'hti!h the 119H .. ~ aor '1n ee ezs P*•~t• ot ... pet lod 
~~ c:.--.. ~ 1'&e.~~~) s.T ~ ~,, .ta..J<cir+o 
1ba4 aewut1f141Ue11 at 'J&;H* tilll• .. •noe 'Aet• W»lc VM '• •..-11u.u wt~Js 
~~~~~w-o-AL~·-
Ull88¥eft98 ~. vM:_u,._ ean~ etl an 1\Mft:em aee:"l'I'!... • ?MF p:dilltMtat 

f~ t"Q_ ~ ~~~-~ ~-~•:AJL I 
po•&tian not otd;y ta the euuttneut&I bierarCiijt, ·D a amhe:r •i t!a• .. - ... ~ 

'~M Aray. Tb= tre11rw,,.. r;w laajm!a CllMwlll:; it:; wbo was Ima•• 
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J '· l 

General in th_:,A'lfiiq .and ~ otticial. title in the Army was 

_// / ,, 

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

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

""' 
solved bY·a Reverend West, -.., 

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

Elisha Porter, Massachuset , Militia. 'Die Church episode is 

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

.,.,.~~'too:-~ 

·-~ 

.But POV let' a go back +p Poe pnA aee >415* IH o M-,,,eide from 

~ ~ f>o-e.. w\J:ti 
7 

The Gold !§ t\..W1ch makes his neme notable in the hiatory of cryptology. 

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

that in 1821 the interception by li'rencb securiey Police 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 Duchesse de Berey and her eoD8pirators 1n 

Paris, was in cipher but ot a rather simple sort; it was monoalphabetic, 
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vi th a modif'icatien that made solution a bit tricq.. A Prencb orator 

named. Bereyer solved the eorreapCndence and the solution, as well as the 

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

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

incllnat;lon toward the obscure, the 9'}'ster1ous, . and the enigmatical, let!/ 

toward a reaction that could easily be ant1c1pated1 Poe became interested 

in cryptol.081. Row, it ia quite likely-that en tirat .contact wttb the 

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

aougbt out what could be found in America on the aubJect, including wh&t 

there waa 1• a.t least three -encyclopaedias, the Britm,taea, tlDe Amerie~, 
~ . ~ . . 

. 
and Abraham Rees' Crel!!aaila. There vasn.'t Jl\1Cb in those three· sourcee; 

e&ut·n'as• *•\etleet: aa& ilk ltUEll!I) d:tiieecae• Poe was impressed b1' the 
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pauc1~ at information~ on the aubJec"t)et 125 t'llSI 111 s Cite at6z' c IDC5w 
_. 

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

Writing, 11 publlahed 1n Crahm'a Magazine (~, August, October, 
,./ 

December, 1841) be notes \b18 tact and B8i79: 

"It, however, tbere ahoul.4 be sought in these disquiai t1ons-­
or 1n U1'••rulea for the solution ot cipher 1 the seeker vUl 'be 
disappointed. 8f.V'ond saae hints 1n regard to the general. 
structure ot J.ansuap, aD4 BCDe 111.nute ae:rlcees in their practical 
application, he v111 n.na nothing~ record whieh be does not S.n 
bis own intellect possess. a 

~ ~~~.~ ... ~fo'aA,:.lj) 
.,;. .iib.tnttll&W::asfi'~~ ......... Hp lle: • ._I :l!P'111: Q 

~~.1e.e~~~~~~~ 
Aad....,..aV•bl•=•* gmerd"patrlh••s ~fiet&m~-.p.._m ... 

J ~ - - . . .a- . 4 . . • ...... t\IL .J..- \\ "'11> I ' 

~~"'f'\N\i ~~ ~ ~ ~·~' ~ I 
"So., aa I 'ft aih'eml:r r: la!iiJ * : e vasn 't much information ~]¥ at 

~ 
baud in America on the aubJect ot ceyptoJ.o&v 1n Poe's t1me, wt wllat tbel"e 

' was Poe qu1c~ absorbed and thus be became an expert.-or so he thousht. 
' ' 

~ Ii I 

Perbapa I waa a bit severe on him in ff preceding lecture 'Wbeu I eat.a that 
' ' 

Poe appears to have a1ncere]7 believed that 8Zl8 ~- he coulcln 't. 

solve was not a valid cipher, and I cited a little ditty retlect1ng OD such 

a naive belltd'. SO DOV I '11 try to make 1 t up to those ot you wbo happen 
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to be Poe 1dolators by tell1.ng you some details about a cryptol.osic dictum 

he enunciated, a dictum wbiab bu become world t'amous in cryptologlc 

trad1 t1on and which those of you who a.1JB to become prof'essionals in the 

field at cryptology sboul.4 ponder avttr trom time to time. 

In a previous lecture it vas pointed out that cryptanacysis 1a really 

a quite ancient art or science, b~t it seems cl.ear that 1t was Poe who was 

the first to contend that there was no such thing es a cipher which can't 

be solved. Poe didn't 88IY it "11,te that simply and baldly, as some people 

seem to think. Let's see exactly what 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 JoU:rnal ,called 

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

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

easy to decipher arq species ot b1eroglyphical vriting--that is to B8-Y 

writing where, in place ot alphabetical letters, ezsy kiDd ot marks m-e made 

use of at random." At the end ot this etatemmt tbere is an asterisk 

call1ng attention to a footnote vhich appears at the end of the artic~. 
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The footnote &l\YS: 

, ''For exampl$•·1n plsce ot A put } L.,a a.ggerJ or 8l'JY other 
arbitrary character.,,,,.in place of B, a* [i.n asterts!lete. etc. 
Let an entire alphabet be made in this -manner, and then let this 
alphabet be used in 8ZI:f piece of writing. crbia vri ting can be 
read by means ot a proper method. Let this be put to the test. 
Let any one address us a letter in this 'W8'3, end we pl~e our­
selves to read it 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 cryptogroam, 8nd its solution, Poe wrote: 

"Some weeks since, 1n an editorial. article under this bead 
;:mrJJJAA'I!Z.CAJJ, we aen.Uoned that, with a proper method, it 
'Would be easy to dec:lpber arq piece ot writing 1n which arb1 traey 
aigDs were made use ot in place at proper alpllabet1cal characters-­
pl.edging ourselves, at the smae t1J:De, to read arq tb1?Jg which 
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 come to be known as Poe' e ~ dictum. 

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

elaborated upon in bis very first formal statement ot his clictum, vbicb 

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

Here ia what he wrote: 

"We asse~t roundl,y, and in general. terms, that human ingenuity 
cannot concoct a praper eypber which ve cannot resolve." 

7 
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Dote earetul.11' that wart "We"--1t a4cmbt~ is an edi~al pronoun. 

JV 
It 1& a.l..mat abaela~ eerta1n that" 1 t cdul.d only refer to Poe bimselt, 

becauae De other peraea '.CODnected. "1th "Alexan.Ser 11 WeekJ.N llesseger" 

U8 uk, did Poe 1naert the word "'proper" before the vord ueypber" in this 

first formal atateaent ot his cJietml !he anaver mut be that he felt 

that 1n maldng bia challenge he had tG lie careful to s.i up certain lim1 ta-

t1nns upon the kind ot ciphers he W1lld undertake to solve, n.-J,y, ep;le 

Ciphers, er what we now oal.l Jlll!>IMNl.1.pbabetic substitution ciphers, in vbich 

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

ward "proper, 11 with the eonnotatiGD I have here elucidated, Poe must have 

telt that he baa proteetecl himel.1' qaS.nst tJls:f charge of t:raud, bec&ll8e, 

aa YoU all are al! should by tbia time be tu.Uy aware 1 practie~ nery 

mnoalpbabetic aubst1tut1on cipher can be solved, no matter 11hat ckaractere 

are used in the cipher text, previded ~ that the or1ginal pla!ntext 

meesage is 1n an alphabetical 1.aDguage, is ot auttid.ent length, 8"" 25 or 

nore characters, and you know a bit about the 1.aDguage involved. '?bi• 1• 
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newspapers, ~iphers vbich are made 41.tficult by the use ot outlaDdiab 

words and outrageous diction 110 as to suppress the normel. ~equenc1es . .. 

ot the letters or· the Inglish language, u exemplified in the fallov:lng 

-
~ vag, llbev gt pay, stalk 1IOhr nth tiJ&e. Mpongwe gunboy 

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

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

-~ere are typographical errors in tbi• example, eonault your Webster's 

unabridged EDgllah dictionary. You' 11 find f!!'lf!J:7 c::me at those words in 
" 

B:r setting up tlle Um tats.on ot mnealpbabet1d ty Poe made 

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

1 t meant that the chal.lens• cryptogram vu fraudulent, so far as he vu 

concerned. 

In the 22 April 18ll0 1saue at "Burton'• Ceat1emen'sJNagazine," which 
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vu mere~ a cont1nuat1ca at "Alexander's Week11' Me• .. 11ger" under a 

41tterttrrt mme,, Poe vro.te •' the ma ot one ot his aolutlcms: "We eat . 

b\1118D 1agenu1:ty ea.not resolve. II Rote, now, a simple but rte •1Plt1· 

cant change in thi•, the see'ond statement of h1• dictU11. In the tint 

version be equated "hman 1ngenuit7" with his own 1ogenult7--tbe two apparentl.1' 

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

• I 

tor · tbe "We" 1n the ft.rat version the phrase ''hllun 1ngenu1 t.y .. ' Let's 

place the tw ver•1ona •14e by aide tor comparisons 

1) "Ve usert ~. ad 1n 2) "Ve a_,- ap.tn 4ell'berately 
pneral terma, tbat h1aan that human 1ngemd.ty cannot 
1ngemd. t7 camaot cone.eet a eEIMoet a e;n>ber Vhicb 'bUll8D 
pJ'OI)8l' cnher v1d.eb. w inp!U!tz emmot resolve." 
cwt ruolve." - ' 

( 'W\.~ JW.'tQ Q..; ... ) 

~11, here YoU ean -11" see how ~ae two etatamts or vera1ou 

ot, Poe's di.ct. clitter. In tbe tlrst, Poe placecl ld.Di'aelt' upon a veq taµ 

pedeetal ot ~e capab111t7J :ln the second he 'becomes mare 

mad.eat and leaYe8 NOii tor other aspirants to the eccola4e. But I •a aorry 

to 'b&Ye to tell JOU 'that ~ a b1 t later, in a letter to a man DUl8d 

hat~, vbose ch•' 1 enge cipher waege he• 4 Just solved (1 t vas the mat . 
10 --
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written Wld.ch, with time, I canut 4eeipher." Poe ·vu rather jubilant 

it vu a veey early", it not the earliest, caae ot tke uae ot olltrageows 

diction, l9UCh aa 1• toun4 1n the nl4ern "Cl7P-t• 11 tor tM purpose ot 

thwerting the would-be cryptanalySt. In ftg. 00 you aee it Jut as Poe 

published 1t. In Pig.~ you see the uyptogrem with an 1nter•UDear 

interlinear decipilement ~ it. 

Pml'O 
J'IG. 00 

PHO'll> 
PIO. 00 

l1' you V1t1't tO ki1ow Drlte a'boat tM:• ~i:••• &a io•'a ci;qcpt'!lelvti• ti.v °&•• 

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

11lltelllg1ble can be vritten vblcb, in t:lllle, I c.Jmot decipher," HcawJe t4 

experience. It aese that Poe had reason to regret having ma4e auch a bold 

and bald cl eS•, because, u you v.Ul soon see, in the third mid final 

statement et his dictum, he mace mre med.Uied 1 t. This time Id.a dictum 

:ln the writings ot one ot the greatest llter&l'Y" tigurea ot lll04ern t1ae1 .. 

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

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

aentjone4 that tale twice al.r~, but I '11 ~ ac14 tb&t tbo8e ot ,-ou Mio 

Jaaven't read that story should clo so berore lett1!)8 another da.v go by, tar 

it 1a a tueiriatiq one. It i• told With an adn>i~ness and penp1eac1ey 

which nobody else in the world betore Gr atter b1m baa sur»aase4 or .even 

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

12 

! • 



REF ID:A62834 

3rd DRAPt 

118.'Y' vell be doubted whether kvman 1nsen'-1ty can construct au enipa ot the 

kind [Such as the erntosr• in "The Gold 'Bug'.:] wb1ch bUmD 1ngemd. ty 1ll!W' not, 

b)' proper applicat1on, resolve." In this fOl"ll Poe neatl1' puts the matter in 

a lll&DDer that apt'.cy' expresses vbat proteasional crntolog1ste believe to be 

eave tor one maeption about vhich I hope 70U'll learn eometb1ag 

1n 4ue time. .... In:' l IL ;gu4PtMw Iii 1 ti •M8 i'el •Illa •1•4a 118; I t"tatl«'. tlW. 

Mi · •al tor this he deslft"V'es to be remembered tor all t1me by all 

proteasional. ceyptolog:lsta. I would like to conclude Wa cll.gress1on about 

Poe by QUOtiag a paragraph which I have taken from netcber Pratt's Secret 

and Urpt 11114 vhich I think quite interestingt 

"Poe bas an inp>rtant niche in the blator;y ot cr;yptosraplv' 
although be broupt little or notb1ag nev to tbe art but his taste 
tor it BD4 a natural skill in decipherment. le made 1t br1et~ 
popular in Phil.adelpbia in the J.84o1 s, but vhat vas a great c!ea1 
more important he attracted 11terB17 interest to the aubJect, 
pai-t1cularly in Prance, where bis works were rece1 Ted so much 
DIOl"e enthus1ast1cal.J1' than 111 bis own couritry. !be Gold BuJ 
ba4 mmieroua 1m1tatora there. Jules Verne three times intro­
duced crntosras and their solution 88 important elaaents ot 
his stories 1 and Bal sac found the mania tor ciphers in fiction 
so W14esprea4 that he was moved to put a cryptogr• three 
pages lODg into Ia !!&81olog1e du Marl.ye. It must b&Te B111U11e4 
the last writer great~ to atacover tbat tor 79ars after tbere Y88 
hardly a vr1 ter on ciphers in ezq country vbo c!lid not attempt to 
solve tbe ~1oJ.gpe du Marl.ye Cl'1Ptogram and tail in the 
attempt. COilllianaan:t Bazeriea, tbe same Wlao broke the Great 

13 



REF ID:A62834 



REF ID:A62834 



' 
REF ID:A62834 

3rd JlRAl'1' 

Cipher ot louis nv, final~ spoiled the sport Vitb an aaalTtieal 
eaaq demonstrating that the message vaa an elaborate take, 
al.mat as caretully composed as a genuine cipher, and arranged. 
to hoe a number of almst-clues." 

U ~' 11 take the trouble to look up what Bazertea aa.va about tbia 

f8'DOWI and unsolved Balzac cr;yptogram 7011111 find somethiq interesting. 

Pratt •BJ'• that Buer1ea "ftnal.ly spoiled tbe sport wJ. th an ~cal eaalf¥ 

demonstrating tbat the {ftalzaiJ•••&&e was an elaborate take." ADd ao Bazer1es 

.does 88¥. But one can onq Blllle at the marmer in which lazeries demollatrated 

that the Balzac message 1a a take. Pirst he "demonstrates" that it can't be 

monalphabetic--ancl his reason1ng leaves much to be desired. In tact, it is 

fal.lacious. Then be •a.vs tbat it can't be a system ot transposition,. vbich 

we mq grant w1 tbout argument. , Bazeries then closes his reasoning b)" a 

simple denial that 1 t is an encipherment of the genus ot the cipher square 

Cvs.semriJ--but he doesn't even atteDPt to substantiate that opinion. 

Bazerles coneludea: 

"Bal 'Z&C, having Wished to sq that the question ot the ccm:tesaor 
and the lover vu an indecipherable question, without doubt left tvo 
or three pages blank in his 1118Duscript, and s81d to bis editor: 
'ftll tld.a up as you please, vltb cap"!tal. letters, small letters, 
figUrea, punctuation mrlm 1 etc, putting some of them ript side 
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. " . .. ~ ~."4\ea"V 
up, •~ upside dew-, 1n a wet t1lat v1ll tem a R' , llla_.Q 
vbich ~ v11\ 111lCleN'8Dt.' 

"'Iba\ ... wlaat Ile dt4. 

"'l'll• the Balzac Cl'1Ptearu is s1JIP.~ a tacetiouaneaa on the 
part et the atr.\t!K>i-.and is not the result ot ay eryptograplda 
1t7S'- 1'1\atever."' 

' 1lov like roe: What luerie.s coulcSn't solve was uot a vW4 c17Pto-

15 

,_.,. 



REF ID:A62834 
-..t-

' 
ot crntol081' after Poe'• '1•, tbat 1a, after tbe l.811o•e. It will be 

uehl at tbia point to •"iY' a fev words about tm l'Ole pJ.e.ved by the iuent1on 

ot elee'Rio te~ ancl bJ' the rather rapid. develapmrrta anc1 improveaenta 

in eleetr1cal cwwrdcat1ou, tor the;v' broup:t about e~ rapid 4eYelop-

menta amt iaproYemente in Cl'1Ptosz'aphic coammica1;1ona ana., aa ·a eoncamt.taut, . 
' . 

:ln crnt~tc tecbnoJasr. And here I begin IQ' second c11regreaa1on frc:aa · 

our min theme. · 

Qt C0\11'881 there CUl be DO Bingle and 8111ple apluat10D tor the 
' 

began abaat tbe JIS.Mle at tbe n1aeteeritb centu17. It wo\114 be incorrect to 

graph, but it 1• valid te aaa"Um that telegrapb1', that ia, eJ.eetrlc tele-

graplw, nav began to plq the maJor role. l ~er bere pmot1eular~ to 

that, 1i1P8 ot electric telegrapb.y which vu invented ad cleffl.oped bT 

8-uel 'f. B. lllR'••· .... waa ~ilr • Allerlcea portrait painter but 

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

the packet-•hiP "SUl.ly" in October 1832 11 returning tram Europe, Morse 

developed plana tar a telegr'f.pb record1ng instrument and la:l.tl &Ml the 

principles tor the tirat e:,actical qsteza ot eleotii.c telegrapl\y'. Morse'• 

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

simpU.ci ty that electric telegraphy became practical._: abort and long 

pul.eee ~ current 1n an electrical circuit, separated by inter'lale dur:lng 

vhich nc!J e\ll"l'el:rt fl.ova • '!'he abort and long P\119•• ot ewrmt are termed 

reepec\1Yel1' deta and duU., u that people generally rf4f!1' to the scheme 

u '"Die Mor•• d&t eaa daaJa coaa." It Will be vell to atop right here and 

ephaelse that the word .,cede" in tbia context do:-8 not have by connotation 

17 
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ot "secrecy" because there ie not, and there never bu been., ~bing secret 

about "The Moree Code." !'he vord aa used in this context e1Jlpl.y •aD.11 a 

"convention," "agreftll!nt," "•et or rul.ea," etc., as tu the expreeeions "th• 
I J I 
\ I' 

Napoleonic Code," or a "buildiag code,• and the l1ka. The Morse Code ia 

mei-eJ.y a aet o~ conventional equivalent• tor tbe 26 letters ot the English 

alphabet, plus som ad41tioul. onee ~br the 10 d.1g1ta, and a rew .,re tor 
I 

punctuation signs, •uch as ~, ~~iod, question mark, ete. It• usaa• in 
! ' 

I ' 
I ' 

telegraphy apread very :rapidly &D!.1aoon it becamt 1'amous throughout the entire 

I 
I 

/ 

civilised world. Badcally, vba°"'"•re (or are) theee equivalentsT '1'he ansver 
; 

is very- simple: they are coabinationa and permutations o-r tvo simple ele•uta: 

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

val.a during which no ou;Tent tlovs. _ In other words,' "the lt>rse Code 1• a· way 

ot representing a eet o-r about !i.O elements (26 letters, 10 digits, plua sneral 

signs ot punctuation) by eomb1nat1ona and permutatione of only tvo ele•ata--\ 
'c 

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

each ot these tlto l'l!rioda, the "l.engtb'I or rather the duratton ot the ditf'eren-

tiatiag signals is Y&rlable, but the ratios between the sborte11t •isnal and the 
\ ~ 
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others are mre or le•• t1xed1 a1nce iii anal operation tbe duration ot tl18 

shorteat signal ud 1n tura the •peed isl word• per mS.nute depends \JpoD the 

skill ot' the operator. WMn curreat 1• tlovlz:lg, tor iutance, the duration 

ot the tlov :la "l&l'iable, the •hortest, about l/24th of a aecom, tor a 

moderate vori •peed, rQreaentillg a dot (l = 1 lmit)J tbe next in lagtb, 

abo\lt 3/24tmi ot a aecom, retre•entl»a • daeh ('l = 3 uld.t•h the mat in 
'\ 

length being a long daab, about 5/21t.tba of a second, repreaentl?Jg the letter 

L (= 5 units)J and the longest, bei.Jag a dash of seven md.te in duration, 

'' I 
I I ~ 

the duration of the space•, thatiu, tbe per1ocla of DO-C1D"Z"8D'.t, ue al.ao' 

variable ill lellgtha the •pe.c-,:betveen the dot-dash componeate ot a let.ter 
' ' 

equ&l.a the length ot o• dot, ( = l md t), except lD oertain dot lettera 

(Ct ~; R, Y, Z) 111 .Almrieaa Nor~e, vb1ch contain a epaae equal 1D J.ength of 

that ot tvo dota. '1'J:Je apace between the letters ot a word ls equal to three 

dots, ud tbe apace between words 1• equal to s1x clots. (.Agatn, the•e leagtha 

are a bl t theoretical.) It i• clear, therefore, that tbe Morae code 1• b7 110 

mane OM vbich :le composed. ot' but tvo el••nt.8, clots aid 4a•be•J and tbi• 11 

19 
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t:rue ell'lo ot the Intemtttional Norf.le Code where there ere no letterA in which 

the dots pre separrted by apacea equal to two aote. nor ere there letters Vltb 

spaces longer than the length ot three d.ot.s. It ian't even true that the Morse 

code 1• COllPOBed ot permutations ot three elementsi dots dashes, and. spaces, 

because, as indicated, the daabes are of -several lengths am so an the spaces. 

Morse was quite logical and clewr •hen be 4ev11ed bia aet ot dot-daab-

space equivalent• for the letters ot our alphabet, because troa the very tint 

he compoaed those equivalents in accordance vitb the D01"11Bl frequencies ot 

letters in English. 'l'o the letter E he assigned a single dotJ to the letter 

T 11 aingle dePh the ehortest dlJoh; to the letter I, he asdgned two dots; to 

the letter A r dot ~olloved by " da11Jh etc. A t'ev years later Pe Morse 

' 
telegr~ph:y sprepd rll over tbe vorld. some moditicet1onR were !!!Pde ~ Morfte 1 o 

• orig1118l code vhen by international agreement r- set of equ1vclents vai:; 

adopted for international telegraphy, al though 1n ·th& Uni~ St111tes the Amer1-can 
I" 

Morse continued, and still continues. to be used, because of its supposedly 

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

(Enc Brit Vol 21, p.883 

IO 

(Enc Brit Vol 21, p. 883, 
lit.th F.d. 
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I tbiDk that most ot you, When you read or learn something about the 

Morse Code, probably hear, in your 1.mgS.nation, tbe "clatter-clatter" ot a 

telegraph inatrument representing dots and dashes. .And When you listen to 

certain programs on your n.cl1.o you bear the short aDd long hish·pitcbed squeals 

ot re41o-telegrapby, represent1ll8 the dots and dashes ot the M:>rse Code sent at 

high speed. But lllrse 'a first model ot bis telegraph system was a recordig 

1nstrument--clots and dashes, separated by spaces, were recorded, that ia, ... 

printed or 1mU.cated, upon ~moving paper tape. Here's a picture of it. 
4' , ___ ---

(Br1tmmica, Vol. 15, p. 828) In April 1844, Alfred Va.11., one of Morse's 

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

' ' 
by sound. Ile noted that u a dot or' dash is be1Dg recorded on the moving tape 

the printing lever makes two d1st1nat smmds, one as 1 t strikes aga.1nat the 

stop Um1t1ng 1 ts motion in one d.1rect1on end again in retreating, as it str1kea, 

.agatnst the stop llm1ting its 111>tlon in the other direction. Be uoted tbat when 

a dot or a abort dash is recorded the interval is shorter tbaD vheD a long dash 

is recorded, and he to\D'ld that signals could thus be read by the length ot the 

intervals beween sounds. Thus vas born "the soUDder .. " Because ot its s1mpl&c'-ty 

21 
• 
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"sound" telesraph,y spread. like wild-tire; but, UDtortunately, it retarded the 

development, or rather the re-birth, ot "recording• telegrapey for -.ny ;years. 

Bova.days, one seldom sees or hears the "clatter-clatter" ot the lb:rse Sounder, 

for sound telegraphy sut'tered a lingering death when mdem pr1ntil>g telegraphy 

was invented, developed aad perfected. ~ .. 1D .America, there are only a very 

few working veterans ot the lt>rse sound telegraphy; progress has passed them 

by lm4 soon there will be :none :rewatnsng, except those -rev aold-timera" you 

may still see behind the ticket WS.movs of raUroad station offices 1n the 

. 
country, 1D ver'Jf .small toWDS and l:lamlets. In international coDDerclal rad1o-

telegraph comnunic:at.ions you can stlll bear the rap1~-1nterruptecl wh:l.ne ot 

the Morse Code dots and dashes, although even 1D that field radio-printing 

telegraph¥ is rapidly expending ln usage. 

It question be raf.aed at this point as to vby thS.s lecture devotes so 

\ 

mu.ch time to "codes" such as the .American and the International. lt>rse Oodes, \'-

~, 

which have little to do specifically with secrecy or crn>tology, I can only say 
1
\ \ 

• 
·1 . 

that in practical work the professional. cryptologist uses his knoVledge ot tJiese ' 
~~ 
a• 
'' 

types of "codes" to good advantage, when he must straighten out errors or ' 

' 
1\ 
'\ 

"\ 

\ 
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j 

"garbles• or the like Dade 1n telegraphic ~a•ion or reception. !be int"or-

mation 1s theretore quite releYaDt and 1e sutt1c1en-tly illportant. ill the cryptol.c',:._~ "' . 
study of electrical. comun1cat1o:H to warrant. the presentation o~ additional. int'or-

mation ot 1nte:res~ and pertinence. 

Before paning on to JS3' next cligreasion, I think you will be interested 1n 

seeing the 1.ltle page ot what is believed to be tbe very tirat codebook which 

~sed ~toelt epecUioally to the aev te~lmo~ introdueed b;y Moro•'• electric 

telegraphy. Here it is. lote the date ot publication, l.845, which vaa Juat 

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

and Baltimo~, was pu't into public uae. AB you can see, the codebook was pro ... 

duced by Francis O. J. Sll:lth, one of lt>rs•'s partners, and it 1• dedicated to 

"Professor Saauel r. B. Jit>rse", Inventor of the Alarican Zlectro-Nagnetic 

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

l.844 tor originally 1t waa 'built tor experimental use, •30,000 having been 

appropriated by_~·~ l8Jt.3 tor this purpose. f'ive ;years atter )brae bad 

~--
deJIOnst'rated bis tel.egraph betore President Van Buren and his cabinet early 1n 

1838. YQu 1ll be amus~ to learn that soon atter bia telegraph Md proved to be 

a great sucaessi Morse ottered his system and paterrt.a to tbe GoTernment tor 

.. 
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but tbe otter vas retused upon the reccmnendation of tl~\fostmas.._er 
~ 

.... 

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

equal to the expend1tures"·-th1s, after the 1Dlllense value ot the telegraph to 

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

after all, tor bad the ofter been accepted the cbancea are good that tbe 

telegraph would have become a governmental monopoly, as 1s the case in ever.1 

country except caned• and the United States. When li>rse was turned down, he 

enlisted private capital, and in l.844 a comp~ was organized to erect a 

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

there were mre than 50 telegraph com.paid.es 1D the United States us:lna lt>rse 

patents, but now 100 years later, by act ot Congress, there 1s only one com-

pany in the United States, the Western Union, which offers to the general 

public a domestic telegraph service vhere1D a message 111&7 be handed 1n "over-

the-counter" or telephoned in tor transml.ss1on. Western Union accepts over-

seas messages but transmits them via cabl.e. On the other hlmd, ra41o-tele-

graph companies such as the Radio Corporation of America, the InteraatioD&l 

'.felegraph and '.relepbone Compan.y, etc., cannot accept meseases to be transmitted 

24 
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within the Unit.ed States, but oaly overseas~ 

So auch tor the second diversion f'roa 1J1Y -.111 theme. I have but one 

m:>re, which I !lope will be 1ntereat1ng and v1ll. give you som usetul 1.ntor-

mation. 

lowedqs ve see ~ reterencea to certain relatiTely nev JDELCb1nes 

call.ea. electronic digital computers, and "<lata-proceaeing •ch111es." These 

machines constitute a poet-World War~II imloT&tion which ottera a •ans to 
' -

increase -.n's pmduct.ivity in many dit!erent ¥9¥8 and at ner-1ucreu1ng 

apeeda--wherever large-scale, ~t1t1ve el.erie&l and eo11putational taaka 
(' 

can be mecbanized, or wherever there is a posa1b111ty of speeding up operationa, 

or ,or aaving time, labor and s:>ney iu processing large amunta of dat.a. They 

' 

can be •1:ostructed" or "'programed" ot great assistance wherever a great deal. 

ot 1Df'ormat1on is needed to manage enterprises, run institutions, direct re-

.. 
search, and plaD endeavors. '?bey are even being developed or a:>ditied to per-

-
:t'om, or to as•1st in. the Pertormnce of 1 large-ecal.e language translation 

proJects, 1n mathenatical research, biological inVestigations, etc., etc. 

These aecb1nea ere 1110 vnsat1le because the7 can deal vith all. aucb problema 
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in one and always the aa. very aiaple wa;y: the;y ~ction according to one 

or t})e other ~ t.vo and only t.wo •tate• or vaya vbieb my be termed "Y"•" or 

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

-
t d1t1ona called "current-on" or .. c\11'l'ent-of't", juat •• ia the case in an ordi• 

mry electric-bulb in your home--tbe light 11 either "on11 .or_.u--offn, depending 

U,POD the :poaition ot thi awitcb'VVhich controls the tlov of current to it. Be· 

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

the cCID.PUter, it can. pertorm its operations at great apeed, electronic speed 1n 

tact, and tbat. 1
• wtw such •chine• are called "electronic ccm.pitera." But. 

w2l1' are they called "elecrtronic digital cggutera'l" It 1• became they 9111>loy 
I 

circuitry and. 1119ch&nias which twictiOD. in what 1• tezmd tbe "binary llOde'', 

that 1s, ~ccarding to a 1yatem that operate• Wlder one or the other Of tvo ~ 

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

' \ 

·digits which nay be extended to denote all numbers or quantitieii- no •tter hOv 

, 

large. !rhe •thod, 1• cClllllOnly called "the binary-digit a19tem." The expreaaion 

''binary digit" save rise to the abbreviation or rather contract1011 "bit", coined 

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

laboratories, by simply Joining the tirat tvo and the l&at tvo letters ot the 
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expression. It is easy to understand that ou coul4 WJe "U¥ two s)'llbola or 

digits but it 1• c~ nowadqa to uae "O" and "I", 1. e., tbe tirst two 

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

"encode" any- ,sort ot message-a printed page, a muaical. composition, a 

photograph, etc., etc. --by using oru.Y this paiJ" ot digits. '1'o auml&ris.e, 

electl"Onic"lttgital. eomput'ftrs operate on a method. ot notation or counti.Dg 
~ ' 

-of'~---~ 

based upon tbe "biJ:ial')' scale," and a bit of explanatioD as to bov they are 

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

certain tundamen~ pr1Dc1pl•a underl.y1ng the tunctiona 8.Dd manner of operation 

ot thes~ computers. 

- In eve~ Ute nowadays we add, subtract, multiply and divide according 

to a system of countiDg that :ls based upon the decimal or denary system, 1D 

which aritblllletic notation is baaed upon "decades.a Let me explain the idea 

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

Symbols or numbers called 11digit11", namely, 6,7,8,9, and they have Wbat ie 

called "p0s1tional value," that ts, the nwnerical value of a digit in a number 

consisting ot tvo or DDre digits depends upon the po•ition or that d1g1t in 
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the number under consicleration. A d:1g1 t at the extreme rig)lt in the Dllnller 

has a un1:tU7 Yal.ue, that is 1 it represents as rsv UD1 ts as the d1g1 t 1Dd1 .. 

cates. In a compoulld mmber the value ot a d1gl:t to the lett,of' 1"t bas a 

J 

value 10 ti•a as large as that of the one to the rlght of lt. The poai tions 

tram right to lef't bave these values: 

lOz 10 x 10 x 10 x 10, 
or 

100,000 

lOxl.OxlOKl.O, 
or 

10,000 

lOxlOxl.O, 
or 

1,000_ 

lOJllO 
or 

100 

10 l 

10 l 

The foregoing simple presentation ot the matter makes it clear that next 

to the lett or •hundreds" position, and so on. .Although ve write mmbera comis.· 

<! 
+ .. __... ot tvo or more 
~ 

is :rzoia left to r1pt, the numerical values ot the 

1Dliv1dual digits CODp>sing ta n\llllber increase tl'ODl r1gbt to lett 'b)r the 

successive powers ot 10. !rhe number 1796, tor :S.Dstace, represents one 

thousand seYCm hundred and D1De'1i7-s1x units of something being counted., velgbed, 

TheTbe foregoing rather l~ explallatlon mr- seem supertl.uousi 1n f'act, 

1 t appears hardly worth so Ul8D1' words or exposition, because the matter to be 

(and it re~ is) ve17 obvious to us now. But it took t.musuds ot years ot 

progress in civilization to invent or develop the very simple s;vstem ot nota-
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Joil."6. ............ " 
I ' 

tion 1'hieh we call the deci.Jml. or denary ayat.em. It is perbap&' utebi•biJag 
I -....... --

that :aone ot tbe ancient c1Yilint1ona of .Ati"tea or Europe ba4. such a sb;>ls 

system. I.et • ~ you tl!&t ill the - swl ~ notation, which vu 
' I 

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

'· .. ' 

symlK>ls for ,nuabers. •0ne• vas represented by ai1 •in&l• .~troke (lh "tiVe", 
' ' 

' I i 

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

I \ 

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

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

\ 
/I " 

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

' :! 
. \ 

I : 1,000,000. Bov would you UJie to tind the &(luare ot the ~r 1796 
··' 

\ \ 
\ 

USing Romul notatioD'l ~ ,ane~Qt c1:Y1.J.1zattons wsed systeJu Ot :notation, 

/ 

similar to that of tbe Row:pa, mad they were all ra~ cumbersome, coq>ared 

to our present &Wstem. Itii•· hardly a curious fact t.hat pract1cal.l.y t.m world 
// I ./· " 

I ' " 1

1 

over a;ratari ot numeration vere based upon ootmt.ing by teu ~because rlncera 
' 

,/ .. ;~· 
/ 1"' ·, J ', 

were .(Gd stUl are) .. used in counting end ve have ten or tbUI. (lfhe vord 
., I ' I 
~/ I I 

/ .' \ 

"diSt~" coma trom •dig1tua" ..i. -.ns -"tinaer" or "toe", al~ugb DO~s 
' 

' . 

\ 

' ' 
l 

\ 
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includ.ing both the idea ot the positioml value ot notation and t:be idea of 

a bav1Dg a syabol for zero~ vu 1DV1!tl1ted in India,: am. wea brcn.~aht to lurope 

j 
by ~ Arabs. 

But there -.re systems ot· CO\IDting other than by tens.~ Man has ti ve 

fingers on each ot tvo baD4a, ud tive toes on each oi two teet. lie thus bu 

a counting "abac:ua" arrugea'ble on a scale or :nld1x f>t 5, lO or 20._ System 
/ 

based upon radix 10 are -rer:1 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 or 12 is a1.ao -,ery cou.vem.nt., the number 12 beill& diviaab.le by 
~ I '· 

2,3,4, and 6. In •tters other tbm timmcliu. or CU1'l'elley' we still 1D tbe 

\ 

UDited states use the Brttieb system ot co\Urttng; we use the1r'-•:v•tea ot 
r ~ 

linear measuzrement which 1• based upon ~ inches to the toot, their system 

,, 
o~ weight measurement, Wllicb ie baaed upon l2 ouncea to the paund, and ao .. on • 

. · I •. 

I 

I 

I 

Bu~ I nov Wish to say a tav words'. about a f;JYBtem of c9~tiog based upon 

\ 
' / 

' ' 

the radix 20, tbe. so-called Yige.simJ. aystem, which is the qne 'that v~ used 
( I t \ . 

by the Cel.ts in Europe 2000 years ago and by the ancient c1.~2:1zat1ona ot 

Ce~ .America. Consider, tor inatauce, the matbematical Q-atem ot the anc1en1l 

' -
Maya ot Yucatan, who thousand& of ye&ra ago were great ast~nomars. Ina.e-

30 

J 

'< 
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pencleatly of the B.1.ndus ot IDdia1 or or the Arabe, or ot the .luropeana, and 

probably au.ch earlier th8D tbea, the ~ iDVllllted or discovered tvo ideas 

ot tirst importance in uy ett1c1ent syatea ot ·-enumeration; they had a 

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

(or units) plaoe 111 tbe Maya aystea bad the value 8 1"; it took 20 such units 

to ake a unit 1n the next-to·last place, and eo on, so tbat 1n their syatem 

the pos1ti~nal. values ot tbe'•yabola vent thus: 

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

20x20x20x20x20x20 20320x20x20xro 20x20x20x20 
64,ooo,ooo 3,200,000 i6o,ooo 

~8-
20 

Such a system made 1 t easy tor the ~ astronomer. to represent very- high 

.numbers Vi.th areat eCOD0111 ill tbe uae ot symbols. In. practice, the *Ya wrote 
' -

their'numbera vertically (not bor1.srmtally1 as ve do), the units position 

being the bottom one.· They alee> bad special symbols tor the multipl.ea 20, '40o, 
,,. , 

8000, etc. It 1a an aston1sbi~ tact that the great •tbellatieians ot neither 

ancient Greece nor ot ancient !tom aeeaed to have any inkling or either the' 

concept ot "sero" or that or the positional value ot symbo1s in nt11erat1on. 

31 
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Once )'OU lave these tvo :ldeaa, problems of arithmetic becom aich ~uier 

than 111 the aase of lgypt1an, !;.reek or Romn numration. One more cm1.oua 

tact-: 

.: ·-- people wonder it this a bit ot evidence ot the t:rople&l or:l.g1n ot the 

Creenl.anden. 

We_ =..Y tile 1'SDN7 a.ale uaocl iD e1ectzml1c dSgl.tal --· 

Xn the blnar,y acale, the b1aar;y cU.gS.ts, or "b1ta"; al.so have poa1t1~ 

value, proceeding trmr. righ't to left, u 1n the deDarY systea, but, as 

, ~mention.ad, ~two 41gits or •1Jlbola -.re involved in the b1Dary 

system. ~ one of" tba hllS a w.1.ue, aDCl that ...iue prosresaea from. right 

:!' 

to lett accol"dJ.ng to the acal.e l, 2, a., 8, 16, 32, 64, l.28, ••• , that is, on 

t' progresalon ot tbe povera ot 2, !'his can be seen 1D J'igul,'e 

-::~ 

set 4oWD the biD&ry equ1.'Val.enta tor the acimal. numbers o, 1, 2, 3, ••• 31. 

32 
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Colum :so. d ... i 2 1 
B1mr.r ftlua B 2 l 
B1Dm7 equiv. 0 0 0 0 o•o 

" . 0 0 0 0 l·: l 
" " 0 0 0 1 0•2 .. " 0 0 0 l 1. 3 
" • 0 0 l 0 0 .. 4 
• II 0 0 1 0 1=5 
ft • 0 0 1 1 0•6 
II .. 0 0 l 1 i:7 
" .. 0 l 0 0 0:8 .. n 0 1 0 0 1•9 
II • 0 l 0 l 0. 10 
• .. 0 l 0 l l •ll .. II 0 1 l 0 0. 12 
ft .. 0 1 1 0 1•13 .. • 0 1 l l 0 • 14 • • 0 l 1 1 1. 15 .. • l 0 0 0 0 -16 
" .. 
• " 

1 0 0 0 l: 17 

• • 1 0 0 1 0=18 

• .. 1 0 0 1 l = 19 
• • l 0 1 0 0 = 20 

• " l 0 l 0 1: 21 
II " 1 0 1 1 0. 22 

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

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

I 

. ngCae i. - B1m.r,y repneentatloD ot ~ 

clecia1 Taluea ~- ~ 
ti. 

~~~mat pl o~r~·,....r l~~ch tbe O'il 111:14 1 1
• an &rftlllPd 

1f1 tJd.D colums hm right to let'tl •112sle &lteraatiom 1D tbe lut column 

OD tll8 r!ght. 
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-
ae;uence P, l, 2, 3; " • • • ~ ~ tmxt--n'tal priXIC1pl.e 1a \lll4,Wl•ticmabJ.7 

34 



REF ID:A62834 

4Qa 'ot mi:s1111t0 1 (ri&\We a). ... H!JIC:J.4••• 1- ---~-

r-1 
IO s Q) 

-.-! ::s 

•'a§dl~-=~ ~ ' I a 1 CJ .-I 
Q) IO 

:1::: i Q> 

-~~· . ~-
0 • 0 .. • • • • .. 

0 0 0 0 • "" l. • .. • a • lt .. - 1t 0 0 0 l:• 0 =a C. • a & lJ • " .. 0 0 0 l. l - 3 D • • • - " " ... 0 0 J.. 0 0 . .. • a • b • a 
" " 0 0 .l 0 l. IZ 5 r • • b • .., 
If • 0 0 l 1 0 • 6 CJ • a ..., 1D • • • 0 0 l l l • 7 I • • b ~ lt 
" • 0 l 0 0 0 .. 8 1 • J a lt • • • 
" • 0 l 0 0 l. = 9 ~ • b • a ~ 
• • 0 l. 0 l. 0 .. lO L • 'It • D • .. • 0 l 0 l l = ll • • 'b a lt b 
• " 0 .l 1 0 0 .. 12 I a 11 'b a & 
• " 0 l. 1 0- 1 • l3 0 • 'b 1> • l> 
" • 0 l 1 l. 0 = l.4 p a b \) \) • • • 0 l. l. l. l ... 15 Q a b l:t l> b 
• " 1 0 0 0 0 :II 1.6 a b • & • • " • J. 0 0 0 l • 17 s l> • • 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 l. 0 l. • al ll .. a b • 11 
• • l 0 l. l. 0 = 22 'I - • D 'b • • II l 0 l, 1 l. =·23 ~ -. • b 1> lt 

na. co .... Ca;plter ~ qm."tUat. ..t ...._,. t.Wtera.1 aJreet. 

I _,. now anotbllr cuno. Mil 'lliiae !Q--'S..C ~. 
' 

llbm. JMim -.cs.aw '1a lJW-..J. alfkebet, eaJPO•ed- Of pemut&tiom 

ot t.o 'Ul1np tbl'ough IS.ft »l&ca, DOboctJ ml .,et ccmeei\red ot ~a t.bl»C 

r 

.. el.eck1c teJAt&ra~. JSu:\. -.CO:O.'• 11
co4fl" Of a1

• aDl b 1 e - '° -.JOI' iW 

'b~ MYual bun4nd ,.... an. ~ .. iHI! tt, -- el.ecrtr1o ,Pr1lltJ.nc 

telegra~ cw into ... It. 1a ratbllr utaa1a1'$Q1 to aote ~ 
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(of which he used ~ a4 out ot the possible total ~ 32 penmtat1cma) 18 

now act~ -10;yed 1D its entirety the worl4 over :.t.n pract1cal el.ect.r1cal 

printiDg telegraph S)'Stmsl In the latWr, however 1 the panmtat1cms, al• 

tboUgb the ume ae thoa• used 1D Bacon•e "code" / are uaigD.ed alphabetic 

eqµival.mtB clifferent fraa those laCOD bad Usiped. tbs. for 1Datance, iD 

Bacon"' a qstem, the first pmmtaticD, aaaaa, repreaentecl A; --1>1 the nat 

wSgment ot ob&racten 11114 tunc:tioQ to tbe ncceaaive :p81'11U.taticms was 41a: .. 

tat.ea. 'b7 two factont (1), ec~ 1D the use ot el•ctr1cal carer and (2)1 

reduotion to a miniPD ot WN"' uA tear on the JQCJ:an1ca1 QPU"&WS• We ecaa 

ot electrical energy, and 1D 8UCh cons1clerat1on we abaU take a good look at 

the "cocte" uaed for mocieim pr1Dt1Dg ~· 

tbat 1a wb.i.all there ia tor each cbaracter a "•tart" impulse at the begSnn1.ne; 

ot the aet ot five •1gaala for: a chltncter, and a "atop• Sapulse at the end 
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ot the aet;, fbia syat• la cC111Donl7 reterrecl to u the "5-UDit code, etwt­

atop" prin'1Da tele&ra»h QWtm. 1.D th1a ayaMI, then 18, aa :l.n Dacan •a 

a19taa, a •code" baaed upon the pmnutatious ot two Wngs taktm in am ot 

t1ve; Sn tb1s cue the ttwo tbiDgs are "current• and 1'no CUZTeDt," or "posi,ive 

cunent• am "Deg&Uve CUl'l'fmt." 'Dma,. 1f ve use "P' aD4 "•11 as Qllbola to 

represent tbe two electric&l states 1Dvol.ved1 Jlacon'a uaaa •A ooul.4 M 

represented aa .JH.Jh I could be ft1>ft•m.te! ./+H•# an4 ao on. But :1n pnnt-

1118 Wl.egrapb qatm tbe uaigmnent- ot the pmm&tatiaQa ot "/. •s" a:a4 "·'•" 

to repre1mt tU t::baracten to be 'R'aDamitte4 are made acccmU.ng to a 8cb.me 

wb1ch ta1raa. into ccmataaatloD aanetb1Di other 1bm a 4ea1N to mka tba 

accordaace Vith t.h& norml. ~:lee ot l.ett•• au4 :punctuation •S&ns· Am, 

as for the aecaa4 ot the two ~ mmUcmecl ebove, it 1• olwious that bere 
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again such assignments would result 1n the least IZDOWlt of wear and tear on 

mecblmioal or maviJ:lg parts. 'lhua, the letter E is aae1sz>,ed the pmmutaticn 

.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 wbaa. current 18 tlowing. A "cede" ot tllis t;fpe waa designed 

IllBD.1 years ago by a J'loench inventor and engineer muaed Ba1.11ot1 and the "c.Qde" 

in el.octric •1sn•'' 1ns, the b&Ud, 1• nlll"'\ in bia bonol' .. 

l':c Fig. 00 the Baudot Code 1• p;N881lted 1D the ~om of a picture of a 

piece of pertol'&ted tape tor a controlling a printing telegraph aysten. Bach 

cbaraoter 1a represented b:y OQe or more •character holes" which m&;V' be punched 

1n five dJ.fferent poaitions or •levels" across the tape, 1.e., transvers~ 

to 1ta- l.eDgth. Since ill each o~ these five leve.ls a bole 'IJaY be pre&flllt or 

absent 1 there are 25 or 32 pouible permutations, of wbich a6 are used to 

represent cb&ractera, and 5 are used to control. certain tunctiona ot ti. 
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I 

us111)Mnt ot pUnch-~tationa cm the baaia ot nattnical ccmaidera~iona~ 
' 

f'or ~· ot ecOl'lCIQ' aD4 e.tticieney m *9 ue ot ~'U"ic ponl" ~ w.ar 
' 
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