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:C~1cat1og ~ecur1tyn I aaaume that the ~b~ect1ve. ~· to~ you aware at 

& a ...-;a al •, • 

y \. ~ I 

11 ."' .f • 

the rolea t~t the•~. ~0 brtmebea ot tbe science ot __ c:rwtol.~gy have pl.ayed .. 
,. . .,._ .. .__ 

:r1'\tt a111tary ft&'ROJ!! in- tbe pUt ~ 'tiJaf 1n the tuture ap.1n play. 
,: ... • i • '• ·-::4:-a '"'. • • 0 • 0 oO • -

.. - • • 1!- ... • 
.. . " ... - . .. -

' soon· atter ·the cla.e ot Worl4 War II_, aerv1ce achools began to aak tar 
- ' -

, ...._l.-4 
.. 1 =- .. r ,.. • ~ .. 

.. ' .... ' .. ,. ·' - -.. .. 
· · ... -lect~er• tci tell their at~ent otticere a0111etth1n& about our crn»tolos1c 

-~ 

a_.""-~~~ ~ •"I£' '".I • 

activ1t1ea d~·in& the war. There ~ at ._first aerioga question aa to the 
l'"foa ·. 

aavi.-ab~ilit;Y_Or._litt~ the ae~ur1t1 veil •¥f'f1c1entl.T to permit 41acwus1on at 
,. . 

. -
the IUbJect, but 1n time ~ ~f'irmative decision vu Jllff.de, 'l1Je of'ticial views 

,. • p ~- -- --
..... ol •• J. "' .... 

-1- .. ..: .. .. .. " 

of the~ ~val War ~~ge em, t~ •tter were 1tated if a ~~ter dated 5 Februar;y 
• "''i.•l!..-¥. .._~Ia"•,... -. 1 • • I ... I 

"'" ~ ""

1 

: .. • .. ...,..:~ .: 
1 

"'r • , t .. 

• ·1946, u4 'blcauae the J.etter admU'._bly atates th011e vien I •ball read two 
- • • ~1.. .... f .. • .. ~.. .. • .. 

.... , .. .. .. .... • ... .. ~ & 

~- -~ ·-- . . l 
- _ ~ ].11irasra~ ot it. ID c~ti.DIJ '!..poll tbe tine preae~tation IIBd:~ by a certain 

~. • :II... t .. .. • : 

. -- _'_ -._ ~ 1_ ITOIIL ~he ~osf#ent c4 tbe CoUep 1 Admiral R. A. Spruance, to the Chief 
_~, or Bantl. icat1ou, .Admiral i. B. Sto.De. 

• .. .. .! '!"" • c, .... .. ,.,. 

-·-· 

- .... 
~·: 

·• .. --
.. ' ... ~·~ .. . •peaker; the _letter aa141 

• r .. '!I' ,._ • .. ~ 1 .. " 
·. _,. . . ... ., - .. 

'lB1J' ~ee:_~nt ot the. aubJeat matter emphasized t_iM. ... value or - . 
.... • i • " .. .. .. 

eeaipun~c=~~1~ inteUicence to DIP:Yai C'!'!""m"er~, the vital. importance ot 
# ... f • .. • .. 

_ ~~~~ th8 aec~it;y t1 our. OVD. cc;mauni~at~~ :tn~Uigence activities, 
~ .. ..f..... ... ... .·,.;,. ... .. '... .. ~ .. .. ' ... 
~ an«_ ~he nec~aait7 tor obaerviD.fs t~ pt"inciples r4 OOIIIIlUllicat;t_on aecur1t;y 

-. ~ • _ .. _~ · ~- t\,.efP~~ ~·~.t el1Ul7 -c~icat~on ~tell~~nce. I_ .consider that the 
• 1"' 

111i'~>- .... .. ._.... --4 .. : "'r • .t I' " ... 

~.;n.l.ue -to~ derived freD the 1n4octr1Mt1~ ot ~en1ar officers of the Navy 
"" ~ . . . in_ tbeae F_inc1plea tar ~tveip any possible loaa ot aea~it:y resultiDS - _ .. . . -

·- f'rQIII. a :pe.rti!-1 ~evelation ot ~ activities in_ the JUt war, :particul.arl.7 
• "" r ' 1 • ...... . . - .. 

\ 

- iA viev or tbe diacloeurea vhicb ~""~been made in the J.U"•••. 
"'.•• • j.l,. ., •& ~ • 1 • '!,. "'o 1 • • • •f 

d' 
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The latter continues 1 
a ~ .... -t 

.. . ....... 
"It apara axiCIIBtic that the tu11 beDeti t of· coimmmicat1on 1DteU1-

pnc~ can 'be obta1necl ODl.y vbe~ .u· aeDiar ofticera realise ita 

potentialities tor vinn:f.Dg and 1os1ng 'battles aa4 vara~ .U¥1 when their 
\ 

..Cticma are temperecl 'b7 cOIIlplete knovWge of the elu.nta of cQ111111Wlicat1on 
~ - ~ - ,. .. - . -

inteU!&enae ,'"rather than 'b7 inc01111plete aa4 1Daccurate intat"mation obtained 

throup the c~la of aoaaip ... - - -.. ... . . .. 

• )fJ tal;k beins ~1vide4 into three pericida, I viU give you first some ~ 

t~ htataricai baclr4Vaun4 ot aryptolosi. Next will. come ~presentation ot the basic . 
anner aa4 the apj:aratus vhereb~ COIIIIIUilication Secur1t7, ar tor abort, COMBm, 

pr1ncipl.ea 1 pr-ocedures 1 maahin.ery, and organization whereb7 COIIIII1Un1ca.t10DS 

Intelligence, or, tor abort 1 COMIMT or SIGDT 1 in British terminolOSY, ia 

. - . 
o'bta1Ded, haw 1t liB7 be properly used liD! aateguarde4 1 an4 ite unrivalled 

. . utUit7 u au intellipnce veapon 1D the conduct or modern warfare,. and finally 
will came a presentation of the r 

•·· Thia. 'beill.s a 'l'OP SJOO.Rm lecture 1 I vill 'begin b7 rea41Dg tram a IJ1il Sl!X!RE'l' 
~ ..... ""· ~ 

I viU ·preface the rea41D8 bJ' rem1D41ng 7Cftl that b)" tbat date the war waa all . . -
•' 

'· over~-ar at ~ut V-B &rl4 V -J 4&JB bad 'been celebrated ·~- IIOntba bet~e. 
.. , '\ ·-. 

-· 

..... ' ' 

J:. _' Man7 Ot ~ no doubt relmlber tbe lou4 clamat.- on the pat"t ot certain vooif'erou.s 

'' 

members ~ ~,onare•• vho bad tor Je&ra been inaiatins upon' learniii& the reaaona 
' . 

• ~ & ~ I "" 

v}Q' ve ha4 been cauaht bJ' aurpr1•• in auoh a 41autroua de:teat as the Japanese 
~ ... 'll ~ 

~ 

:l.utlictea upo.n ua at Pearl. IJ.'hia cl.amor had to be met, for theae Conareaaman 

< 
' 

.. c• ,. 

..... I .. ~ 
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. _:~ · · 00%1~;;4~ 'that the truth could :110 loDger be buahi!d up or held back because ~ 
a "' ~ I 

.(" .... ._ :. ~~ I " .. 

" ... 1! ~ 

.'an~·~ cari:t~u1Da Deed 'tor military aecrecy, becauae the var was over • 

.... 
' . . 

· to 'be a sr&nd finale Joint Conareaaional Invest:t8at1on vhich not only vould 

- -titaoU \n-in8"1nto the open every detail and exhibit uncovered bi its own 

' ' ' ' ~ 

l.ttnatb7 bearinais but voul4 a.lao 4iac1oae to_ America aDA to the vhole vorl4 

. . , .-vvJi;li~ that bad been sa14 and shown at all the previows ~ aii4 Navy 

'. 
.! •• 

. . . . 
' 

•J. \. ... ~ .. 

- . - · :": There came a clq in the Congreaaimial Hearinp vhen the Chief of Staf'f' of' 
I •' • 

. - . 
; · . tbe ]J .s. Ar7q a~ the timl!t ~ the Pearl Barbor Attach, 5-•tar Gener~ George C. 

a. ... I J . ' 

~~tball, vaa cal.le4 to the vitneas at~. He teatit'i~ f'or aever&l long, long 

.· ~· 'l'~ tbe end ot his ordeal. he vu paticmed about a J.etter it bad been 

rUJIIol"(ld he 1cl written to Oovern0r Dewey 1D the Autumn ot 19441 4ur1Dg the 

' ' 
l'reaident~ 'Cam;paip. General Maraball balked. Be pl.ea4ecl l.cmg. a.n4 11101t 

f&l"De~tl-7 vith the Camnittee nOt to force him to 41acloae the letter or 1ts 

~oa.tenta, because ~ necessity f'or continued aecrec7 about code matters, but 

to no avail •. He had to _bow to the will at the DBjo.rit7 ot tbe CODIIIdttee. I 

nov read& 

. 
· •u.s .. citizeu 4:t.eovere4 l.ut week ~hat perhaps their moat potent 

lecret weapon of' Wor~ War II Ya8 not radar, not the V'r tuae1 Bo\ the 
- • ~I ' l I ~ 

a.tc;ml .bomb, but a harml.e•• l.ittle •:hine which cryptographers pa.inll-

. tU~ eona~ted in a hidden room i:t F<n"t Waahingion. With this 

-.chine~ 'built afier Jeara of' trial and error, ot interence and deduction, 

~~ograpbera -~ d.upl.ica.ted the decoding devieea uaed· in 'l'okyo. Teatimony 
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• I 



,_. 

~ ............. o I ... 

., 

.. ~ . ,~ 

REF ID :A63413-

.. -
.• • I 

. -
'bet<a"e tho ~1 Harbor COIIIIit"ttte W. alrea41' ahown tba~ the machine 

~ ... ~ .... - - ~ 

~~ u 'Mac1c' vaa in uae lODC betare December 7, ~~;, bad stven ample 
- -· ' 
ltV'niJis r4 tlle Japa• aueak attack ~ ~ U.s. 'bru_a. bata hll4 'beeD. eua.rt 

- : 

enoup to realize it (TIMB - Dec. 18) • Bow General lfu'abal.l. continued 
c. 

1. "._ble4 • rel&t1veq a-.J.l u.s. f'or~e to 1n~ept a Jap 
• r .., II: 

1DVU1on f'lee~, vin a 4ecia1ve victar;y in the Battl.e c( the Coral sea, - • , ... 

thua a&TiD& Australia u4 :Rev Zealan4. ... _ 
'"l 

' t. ttOi:veD 1;h8 U •. 8. t\111 advance 1ntaruation 011 tbt~ize ~ the Jap 
' • A 

_ f~c·~ ~~~ on IU4vaJ 1 euabJ.ed the :Uav,y to conc~a~ ah1pa which . ... 
· otherv:t.e Jlipt have 'been 31 fff m:Uea awq, thua aet up • ambullh which . ~ - ~ ·~ . . ' 

. · p!ove4 to be the turniDS-point victoey at the Pac~i~ "'l• . 
3. "Directed U.s. au1Dar1l1ea unerx"iD&l7 to the •• Jane• where Japanese 

;1.'- . 
-con~ vouia be pa••iliS· 

~ 
4. "17 decodiDS ••••• trom Japan's Ambaaaado:(O.)l~ iD ~l.11l, 

~ . -- -
otten repartizll interviewa with Bitl~, 1t bad siven our forces iJ!val.uable 

- ~ loo_ t ~ .. ---..- -

J. 
'riMB goes on to give mare 4etaila at the.t. ataey-1 to vUoll ve shall. return. 

- '!_ .. '· : ' . . t·=~: ' , .. 
It 1a ha1'4~ neceaaa17 to tell J'OU bow caret1.ll.l.7 Mqi• va1 suarde4 bet«e, 

~. _. \ ; 
' ': ~-j_ 

4uring, an4 after the var. It 1a •t1U vrn:y caref'Ul.ll' pa.rd.t: Bv"en tbe tact 
. . I . "" -. .~ 

I ,.11 ?f 

ot 1te .xi•tenee vu knovn to ~ a 'Yel'l :rev persona at ~ tilDe ot Pearl 
·-

larbor--t~t ia.· u iapartant el.elant in an:~ attempt to explain vhy ve were 

rnMa ,a)'ll, 1n cODDection vith. thia pbaae of the ator;r ~Magic durinS 

· : "So priceless a poaaeasion vas Maa1c that the U .a. hiP COD'Dand 

11~ 1D. coutant :rear that tbe Japa 'wou14 diacover tbe secret, change 

their cOcte .clUDer;r, (aa4) f'orce U.s. crJPtosraphera to atart all over ap!Ji." 

.: 
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· ...... ' 

~,.; 
.~":.; ...... ~ •• .. ·... .. '· t • 

·' . . ' · ~: hal-1 lfilobor ~i;' but I IIIWJt Dot tail to teli ;you that ~neral Ohamberl1n1 

·~ 

. 'flbo ve.e ~tbur•a G-3 throughout the ·war 1n the Pac11'1a, hu writtena "'l'he 
.-. ·• .. r .. . .;;.,. 

ilitormation .C-2. p.ve C-3 in the Paaitic Theater alone aavect ws ~ thouaand.a 
r _: .J-_. 

. ' 

· f1f livee and eharteDecl tho var bJ" no leas than two year a." 
' . We can tt put a 

' ·. .. . ... 
~~1Q4-c~ta ~ue on what our poaaeaaion at OOMII'l meant in the ~ at 

9-~"\.'"''~ ~..:.. .. .. .,. ., .. 

... 
• ~..; .... ••viQs 1iVfi8J but VII can DBke & dOuar-azd-centa estimate ~-vbat CQMllff meant .. . 

,' 

· ·· 'b7 ~hor~~ the war 'b7 tvo ,ear~. I 184e a. calculation aDd tOUDd that $1.88 

· · apent tor. COONT is worth .1,11•1 aP.,nt tor other m1litar7 activities aDd DB.terials. 
":. f' ' "' ~ ~.. - -- _- • 

·. . . 
-

: · :tn abort, when our cct!DD8n4era bad OOMIN'J! 1n World War II they vere able to . . . 
• 'l 

~. . 

pU.~ what ~~ t~cea the~ had at the right· place, at the right time. But when 

... . -. 
.. .A";, · the)r 4i4n•t. ba-ve it--aDd thia bal'Pened, too, .. -their f'orcea a.f'ten took a beating • 

~.. .. .. _.. .. - •, 

-
• I"" "".J.,. "-' .. I hope IIY!!t not tJ.:ie4 70\ll" patience by a~b a leucthT pref'ace to the ·- . . ... , .. 

-·~ ~ 

~ •' 
· .. ~ .. teal au'blt.~e ot_rq talk, 80 let•• pt 4own to~-· tacks, and since a bit 

-- f.. - 4...:., -,. 

.. . ~ 

.. · 0t biatqr;y !a it.J.wap uaeful 1n intro4ucina a aubJect belcmgin& to a apec1e.l - . .. ~ ..,. ,. 
f : : - ... - • - • 

I' ,- - • • I\ ol 

•. 

u4 ~ ... 1)'1818. Tbq are but oppOSite t'&cea 0r'" ~ ·- Yer:J' Valuable COinJ 
·-- - ... - lo. -

tor p:togreaa 1n cme inev1tabl.7 leads to Jl1l'Oiresa in the ot~. 
- ~ .. .. .... ;... - .a .. 

.. •, . - .;,- - ,."' .. -
...... ,., .. 

Xt time ·~t'w we coulct so tar .back into biatC?%7 to see tho earlieat - . 
.~. .. _ 

; . . ,. 
·.· 

, .. •'1: .. .. ...... .(' 



REF ID:A63~13 

. 
1 ~ 

.2' ·~ \. :II 

..,. ., ~ .• • a ·, "' ~~,.; • .. .... • .,I~ • .... 

i.y r "''I .1 I .I • ; 

,. __ tnteliiatbh vritb.a .en- uninteU:iai'ble; aeez;~ viit!Dc. 'Inatanceti ot cipher 
.J:. \ •t ~· - - ~..... .. ... ... ... 

-, .. -·- • • I .C: ~~...; :, ,..,• '" • - • ' ~~ " • • "'... .. 

r . .:: ve tqu¢ 1n iJie ~f.bie 1 tor eX.aiatple; but ve lllWft pa&,.· avV the h:f.at017 ot the . . . ·. . .. ... ~ ... . ... ..... ~ .. 
- f ~'\It "' --

' I ,.f. -· .. • 

-, .. T~<_- . .' ·~~ 4q. 0! ~mta1087 vit!i'tbe"torego:I.D& •insle mention. There is, however, 
~~.;. ...... ," .. oiP I - 'lo \ '" I ., I I ' .. • 

-· 

' .. .. 

-(2). 

; '"1· 

' . .. :.'·"" ...... 
. ~ ~~• .. ;'1 I '•'",•• ~ ., - '. 

·-1• )1~ at'tlae 4er!~•- trcm_ tid.a ver7 inatrument. ·- ,w 
-.· ... s .f. .. ... • - - - ~,. .. ,.-
~~ '11: .. o.... ~ I 

... • o6 ~ ·t· . "' 

.t1; 1~ ve~ Jaiawu that Miua Caeaar uaed eq,ptosrapby--a Ve'r7 simple 
o. I '- •"\ 

-.' ' - .. ' .. .. 

11!6thoA--~ea'-=e ~ be 414 vas to replace eaeh ~tter 'by the ~ that vas 
_.. ..4 ,. .. • - \. • ;.., - h. '. 

" 

r 

• • I ._ o *\ 
~ \es!:nn:f.nse ot iio4ern ~olOQ can be traced 'back to the clays at .., . .. .. 

• i.lo. "'".M I 

• • .:; • ... I • • ~ -~ 

.... ·~~ .. Fine~& anA cbancer:i.ea of"the Papal statea, besi-an'na .Ven betare the year 
- .. ':'. ' .~. • ,~ • .J-

~ I ' ... ~ ~~ 
,_. 00:. •• • ill ... - , 

"' ~ • • ... ., I • I ~ I '" - 0 ..... • • 

(lt-.18) 1311. I ebow next an alphabet ot that perio4J it 18 1.ntereatiug because it 
... -.. ~ ... ~~· ·;· ,. " . 

., " .,• .. ,... ... • "i' • ~ • I "" • ,.- W o • • ,. 

ihaW.t tb!it even in tb.O~e earl:¥ 4ay~~ 'they alr~ bad .: recopiticm. ot the buio 
I loo .... ':".I • :• • I r I 1 • 

• "" ~-~-: I • J .. . ... . .... , ·- ' ... 
vtabiaa .C?f v~t V.teau aiD8J.e ar monoalpba'betic eubat:S.tuttoii. Solution ot this 

·~. -. .. . ":.:. .. . 
.... •:., :.•• I 

'-
.. ... ... .. 

' 0 .... I 

. .... :tJ:pe ot' ci:pber, ·u JOU aU mav, ia aecCD.Plia11ec1 'b7 tald.ns ..tvantap ot the f'act 
'I :lo ~ I .. 

l, 

.. . 
,1_ ... 

.,.. • ... t ..-r .;--r ·...,. ... 

.6-
. ........ 

.· 
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" rl;.J .. .. ' 

• . . . letters ... repreaen~ by more than a •1Dale character. l: v1l.l a44 that the earliest 
• ~ • .... lit..., •"'.M. • I ,3 ;:•·,, I • 't t ':' I • 

.. .... ~~·. t 

• . I!' ~ .. ~ - -. . 
~ _.,.. .. -. • J - .... 

-~. S1ec~ $!monetta. Be sots forth the principle~ and methods of aol.viDS 
I ' : ... : .:;f: I"; l"'"o • I '., 

c~era iDa ~7 cl..ear an4 concd.ae tarm.. 'the t.tret book or exten.ive treatise 
• ,. ...... t,.- i ... ~ ~ • 

~ '• 
'- - ..... t t .. .... .... . ... . .. ·.. ' - . . . . . : . 

(2lt.5.~) on crntOF&phr ia that b7 a German a'bbot DaUed Trithemiua, vho wrote his 
t-· ... . 
~ . ..,.., 
-;:-, .. . . 

'' 
' . li!Crl~ntal YCD."k in iS,l. Be planned to vri te tour volumes, but he quit v1 th 

" ....... .:. ... . 
tbe thil-4 becaut' he Vl'ot' so obscureq and made euch fantastic claima that he . ~ 

~ . .. ~. 

·" ..: .r ... 
• • ·~ . I •• 

-;\/ so\ cha.Tpd vi1ih 'beina in leque v!th thf. Devil. 'n1q marned hia booka, aa a ".. - .. 
' . 

... 
mtier or :raet. This JDa7 be a good :plac:e to present a . Jlide vhich ahowa that 

.:; ··. 
'L 

' r · . . --. ..-. ' 4qa 'ot c:ry,ptol~. 

'!.... - 1· 

('5) The next allde I ahow 1a a picture ot what Cl";y,ptoaraphera uauaJ.l.7 call the 
~-.~.. -

. · . 
. - . . - . - ' -

Ylpn'ere Sciuare at Vi4Je~e Tabl.eJ a aet or tve:uty-a1x alpha~ta au.ccesaively . . . . .. 
· ~~"., : _· 4iepl.aced. ~ let._ per raw, vitb the pla1D.:.text letters at the tope or the 

•- .... I-~ • I • r ~- :' ."'. ~-. , • • 0:.. 'I • "' 

... .. .. .... _.. . .... - .. - . 
: .. {. · _. :c:•faar•, th8 ke7-lettera at the a1cle, aod the cipher letters iuid.e." 'l!he method 

"-; .... ~· ' ·:· - - .. , 

: ~-- . "·. . :- . '. . 
· ~~~: ';7·6: ueiDa the table :Ia to agree upon a key vord., which caua•s the equivalents ot 

''"' ·" ~ ... ., • I ' I I • "3 - • 

.,· I •"" • ... . . . 
. ,)· ~·_:;·.·~·thO' ;plain-t~ let~ra to clJana.e accar4tDa 1~ the rov 4e•i&Dated bf the key 

. '!' .~ . . : . • . 
~ ....... p .. .. .. .. #' "'· -~ • ""' .. 

• i';..): 1 I .ou,-. .. \ 

· , :~:f. ·: . ~ter.. It:ow 1 V16Qnere alae baa an interest to tbe pro:teaaicmal cryptolog1at .. . ....... . ~ . . . -
.rl .. 4 ,., --- ' 

.,... • - '& ":. • " ,. -

-.-~:: ·/ 'beca~~ ei'bQQih he 11 c<*a0Dl7 are41te4 with haviq invented. tlJat aquare, he 
~ ~ "'-... • I .. : ,.. •' ""' + • • • 

.... r., r r 'r •• Y• .. ., . .. 
• r r.. 

'I I i; .11;~'1: I ... .. . ~ 
\': I ......... ::' 

·~ _.- , ........ _.., .. - J .. - .-
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Ito .-.I 10 ... 

;,.. .. • ' 1: r • :~~ .. • 

• ~~ "t"t~ cu.b•t ·and; vbatta more, never 11&14 he 414. . - .. 
.. l"l . . 

-. . 

-~ 

.. L -~-·· 1 
, ... • \o •• ./' 1 •' . - . . ~ . ~ ,. 

. · · U eminent matbQmati~it.n, t~er of modern alsebra. In 1589 .he became Councelar .. . ... 
.- .. .. • . I 

I~ .. ~ ... ~ .. 1 ! t I I I ';.,P.. I II::~···.. ... I • I .. :t •• I •• 

. -··- . .:.:. ot ~liMent at"'*J.IO'!#a and then PriTT Counaelm.-. While ~ tbat job he solved a 
-1 • ,.. .. loo 

. . -
"' --,.~~ ,. : ~ I .. ~- • 

Span1ab cipher ayatem ~ing mare than 5ff characters, ao tbat all the Bpan1ah 

__ . 4le;patchee tall~ into J'rench bMds ~e eu117 read. Pb1ll1:p II ot Spain 
• •. "'r.. .I ~ - • : • ' ... : 

~ I ~ 

·: .: .. ~ . ' --
. · : · <:vu aQ conl'!nc~ ot tho sat'ety ot his cipher tbat vhen he learned that the l'renah 

-~ •, ... I I ;a.•" t ~ ...... r I I I 

... " ... ... .. . ,.. 
.. : - • .... ·;- 11'.;;_ .... '-· ;.. • - • .. • .. v.-• mrare ot tbf c011tente ot his letters to t~. Ne~lcmda, be compla1necl to 

.,.,, 

r# • • ... 
~ . .. 

(,.2)" tbe Poz,1-. that the_ :F.rench were us1J16 sorceey against him~ Berets a slide that 
,.C. I _. • • 

-.,.lion one oi the ~eds ot oiphers the court ot Spain·,... then tUI1ng. Vieta 
y ·- : . : - --~ . - J - • -

I • • .. 

t. -.. C!allecl on the ~a:rpet and :ma.de to e~:ln how he td solved the ciphers • 
' . :"' ; ~ ~ ' . .: ., . -..• - . -·- ·~ - ...... - --. ·_ . . -

~ . . _.. ~ 

X wa.D:t to J1.111lp nov to-the period ot tl!e Aw!r!c~_ltevolut1on, in U.s. history. 
. ' 

.. - .. .. ... 

· · · · · ~ cipher a7Btems tised 'bJ th8- Americana and b7 the Britiah; u well as the code 
• I '",- I ,;:.• • • • •.. 0 ... 

,. I .•of' 

. .. ...... _... . -. ,. 
•yat'ems 1 were almost 14ent1~al t In one c~e, in tact 1 they ~-e4 the same d1ctionarr 
... 

.. ' 

"' 
I'm: a¥1tiona.l aecurit.;y convent1cmal. val"ds were used to represent t~ names 

... 

· Of peraons an4 plaCes. The British used the :tollovin,s eo4e namess 

,I. 

. .:-~i ~- '::·~~ 

.... .. . . ' 

. ·-

. --.. .~ .... 
" : 

.. 

"' -• • .ll,f· ::... 

-. .-t ..... .... 

., 

. .. 
... 

• > 

~ . ..... 

. - . . ·- ... - .-· 
i .·-:i~s ·ot_ Cities .. fb~~J.~ - JeruaiiJ.eJI 
. - ·.· ~-. . - :betro1t - Alexand:.ria 

--~.. •"i - • '"'c---r. 

• ... ot l!fQ'a 
- i : • Rivera •· :O.~• - :ae4 Sea 

... 

.. • .... » ~ 

. I 

' 

:. . .. . 
:..--

Susquehanna - jorc!au 
'"'"! ...... 

lnd~--- ~ieeea 
C<mFeaa-s~ 

_...a-

.•. -· t .. 

. ' 

_ .. .~ 
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e--•• ~"i. ~ a. - r ! .. : .J .. 

. . ·-.-~ ·_-· •..; : .Tbwe_vu:·lll ~£can ..tio ..... _to iave ~n,. Kevolu't1Qr?.'• cme~ NSA1 ::., ¥: I t "'. :!.-:;, ,' -. • • • • ~~ ~ f • • '".: ._ .: •"' • 

- l.J' 1 ~ I ... • I 

•f·~: • I ,.. o'"'.,t .&a : h• ,..,. •• • I - • • • & I 

_: .. -~-; t~. be :-•• ~i~ ~~t_ 'to C~eaa, !UM'1 i~ ~ cla~, be --sed to 
t : :f ...... ' .. • ,. ~~ ', • • : • ·~ IIIII • ~ c.. .. ~ ,'"' ,. ~-:... .,. " • • 

4~tpb£ .Dea:r'l;r aU, ii not all, ot the l\r1t1ab · cocle '••••• intercepted bJ 
I • W • • ~ ~ •"-

! ' 

tbe Amer~t:au. o.t cqw:oae1 the onq vq 1D. Which enem.r :me••aae• coul.A be obta1ned 
.. of - _ .. 

' ~ .-
~o.· 'thef.~ i\QQ.Sh 8~ CQI!I;pU'ed to sett1q ~ m.ter:f.al 'bf ra41o iDtercept. 

I ,"'I I • ..... 

(~~1) ~ DeXt ~~ ah~ ~ pi~e ot a code or "•7llabar;y~, ~ .. ve call it, uaed 
. - ' . ,,. .. .. - .. 

.• _ pt:oi».c~:ple. ~··is- a :paiot1~ ·o:r the ~~~1D6 aection. You. vUl uote that the 
.. I I .... _ :.:~ - ~ r I .,; • I I"' I ,.1 I .1"' .. • _.. . ' . 

• 1 • " ..,.. • "' • 

1 

I 

1 

• 

1 

./. "'1. I ·, 

· ._ ..o.~~ ... ic4 FOil~- are 1r1 e0llieaut1ve 01"4er bui! their -..n~ns,a ere in no 
- .& 41 .. ' 

.. • - "'.!,";,. ... ; .. • • - ... •• 
"' .. e ··.. r I :IIi .. • I .... "", 'fl ,. 

:-- il~bet_:l~ ~~at 'au, "!rbich mewj;hat iou' haTe to have' another aectiou, 
~.. \.- .. , • 1.• • i'"" 

"' • I ~ • : • ~ -: ' ' 'I f' .t" ... "' .. I 'I II' " r ~ •· ... • _.. ' " 

~- .1. tb: c:~c04:t.ni' a~t_1on1_ 1n ~ic:h the verda are· ~.~phabeti~al order, and their 
' .. .. ... ·. . .. , 

·;;. . 
tCl'dv6l.enta .;._ '·i..n rauctai. ar4C.. Thia ·~t at a;yatea even todq 1a in extensive 

.. ·-., ,. "f: ' .. .,. J• 

.. ~ .. • I •:; " ·-

••• J~teriQil v8.a M &U-:rowid pniua, u4 I ahall bave a0111et~ to aay about 
• ,. I I I • ~ 0 • ._ 

ld.a;d-.crptOfF&P'hl--~ i1ttle ~it later. 
'S'•, • -, . ' 

..._. ---. .. ... 

·. _ l'• 1\P-."e l'W'Ye ~mid u achool children all~ •bout ~:iet Arnold vben 
... - I _. • r • ... ... :., - • • ' • • • I I I p l.i I • ' I 

• ! 

' .... 

. 
he ,.. -the C~!Ds aeDeral. of the American :iorcea at West Po1n1;J but :you 

... & • .. ~ I I 

.. ;- J • 

lU'O'bal>q 4~•t kz:l:..ov the;~ P.act1c&:l.q _all h1a exc-~ f# caDIIlWlica.tiona with Sir 
...... .. 

J • _,.. - -

~--Clinton~-COJ!!MMer at -tm; Britiab :r~ces 1n America, were ill cipher 1 or in 

. -
lnvlafble 1W. 

. -. . 
~•'•;,loJl 1ntereatln8 al14e •howi.na ODe of _k-nol.4'• cipher 

.. ~ ~ ~~ . -
. . -
' .. 

•••aae•1 in vhich be otter• to ;1w up Weat 
• .,., ... ... .. "l:. ... -,to - ....... 

. -
. 4.·,·,; 

- •, - .... : ... - .. ~ 
<t; ... 

.•. - ~ 
:-"'. t'~_ ~ 

I' p I 10 I li-_ .... 
!.·... .. • ... 411 

. ·, ... 

·-, 

.. 

- ·:· i..: ,. 
"'· I .. ~ .I'll ~~;.,• 

. .. 
' · .. ~~ .. .. 
"". If ~ _..., ...... 

. .. .. ,., .· .. ..... .I .. -. - . .. ..... -

' - -
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:"'~:· I ~ • I 

~ \ ""'·" II 

• : ' ,., "' ••,. .J r lit ,• •' ;, 
.· 

... ·- ~ -"'"... i -.,~t • ' .,. -. 
~7: ·r" .. .. • .,1........ ,...\. .... ... · .. ..,-... -..: rf ... 

~,"', .. ; _ • .; en'*" "" 

~ ~ .. ~ P~1D.t :~· -1.2~ ,-,;,,. _ Here:~ an~~her ~e ill ,;.hich be ~ve tbe :Br~ tiah 1ntormat1on 
1" ·~ " • I ••~ I ~ .J/1 I·~"- • ,..! ~ • ~ 1• ~ " .. • ~ • ..... • I • •"' • • 

't .,., 1 .. t _..,I , - ~·.. "' L.. & ~ Ill ~,..-• ._ • lo .. _. _ I "'" 

.· 

.... 

. ' 

t . 'l which might have_ led to the capture of his commander-in-chiet ~ General 

r' .;." 
o I .. .:.t., ./ • & ~,.(,. " I ·~ ~ • 

Weehiqt~:-but Washin8t~n -~. too amart to 'be ambushed--he went by a route 
y !t .. ' - ~ ~I ~ - • - - - .. .._- .. I .. • • . ' ..... '( 

-~r i. • ;. :. .. : .. " a. ... ' .1 .. 

· ·~ O"U&or than t~ oD.e ~ aa1cl he 'd take. • I..... ~~ If • I I • '0 . -
•'i';'• I I 

'• -
t think y~u'll be interested to hear a bit more about that one-man liSA 

• ~ '" I I I II' I ... -" -"·-a -. ·- '"':: - ~ ... ,. .. -~-... 
.l ~tit1one4 a couple o:r moments ago. Bia name was James LoVell and be a ides 
' . 

\,I:' J. ............... 
.. .. ' .... ~ . - ]" ..... 

:·· ----betDfJ;. ~ ~~U-tra~ ccypt~logist :iiBCwaa al.Bo ·.member of the Continental 
' . . { 

- •••• -1 

• ~ • I 

'. C"oniresa. There 1 8 OJ:!-. record a very ii..teresting letter Which he wrote to 

. .. 
, . ~D,er~ ~at~i~l Greene, vi th a cop"¥ to General Waahi~<;m. 

·l.i-. . Here it is. 

lbiladelphia, Sept. 21 1 1781 
., .. / 

Sir: 

.. - i ..... 

You ~e eent lome papers to ~oacre•a which no one about you could 

ctectpher. Should auch be the cue with sou.,, ;you. have lately forwarded .. . . . 
• • < 

. _:t pres~ that the result of m:1 pa.ina, herewith sent, will be uaetul to ... 
I took the papers out of CDJ18reaa 1 aDd I do not think it necessary 

·I 

t~ let 1 t 'be kQOWD :tlere vat m;y aucceas baa been 1.n the attempt. 7or it 
• I. ..., • . ll ' • .. • .. 

~ .I - .. • ... ~ ' 

· l!i~Bl"• ~~p ~ that the Enemy make onl"¥ such cba~Jaes ·in their Cypher when 

-·~ .. 

they meet vi th tfnatortUDe, ,(--.lrdi'IICIQ~-~~~~~ogc:UIOI'iall;ltlilaac:UJQ~l!Dtle~tiWC 

~ an4 the~efore it no talk C!t Discovery is made _:by me here 

at ~ your Family -yOu ''11Ja1 be in chance to drsw Be~fi t this campaign from 

-t··-aat :Nipt '• watchixie;. . ~ -. ":;: ... 

I &Ill Sir with much respect,. 
Your J'rieD41 

'•·' .• 

~ telli~, you about Lov~ll- I •h~ ~4 to 111¥. ~c~t of ~t intereatiDg 

· ·. et'a in _cr~tol0.1~ h1ator)" an epi•ocle . I learned about only recently. When a 

... . ... -. 

- "''lo • ' • r 

· certa~ ~ •• ..,; Ot · the revolutionists came into Clinton 1 a poaaeaaion he aent 

·L·. f 

.. .. 
~ ' 

' " 

'"---
---.. 

·. 
-1~- ' . 

-1:1-
.. . ' 
'. -
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~ . . ,... .. 
·._hapenect :that :ln hi• c'amman4 there were a couple ot ofticera who tanc:t.ed thea-
• 1/J~.t .. ~ I I I I 

- 2 • 
........ - -.... .. .. · ~- . .. -

Jltlve• c:riP\olocl.•t• d they 'WJ4ertook t(,' •olve the mesa&ae, a oop,y ~ vhicb 
'" •' ., ~ "! :...,- I "" 

• o\ o ... -. I • • 

. .; : · r: ·;... '~n- ~e bef~e aendiq the CU"1&in&l ott to Lon4on. WeU, tbq save Sir 
'" ';t I .. ,.. ~... 'II I • ...... -- I . . <'.zit~ .-

• I '" ~ t I • 

~ ,~ll17 ~ir aolutiao. aD4 be actecl upon it. 'l'be operation turned out to be a 
"'!' • <.- .- 1 j • -

, .. •• • .. ' .... ; .. ·== 

. ' 
tricnad to real it to hila. \lhat be 41cln't know, bowevm:, -~ that hia f'riend 

,. .. 

--. :: ... 

' . 

...... ,. 

e • .. 
- ~~ ·. 

-· 
in .America vasn •t veJ:7,sreat, 

not the cueinlur~ 
:11' it ~tea at 

Book& on the '-"Ubject 

lUll atu41ed. Here '• a 1eture ot the trontiepi e to a 'book: 

-u-
·'-

.. . 
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... -· I . . . 
,. • r • ,• - ... : • ,;! 

] aa4-rlr. . in tbe ~:f.atar)" of cr;wto.lOQ". . ..• . . . ;.- . 
-~ ·-

·-

Proteaaor llor~t ·wieur, cit K.I.T. t 
" . 

'"":.; ·· .. ~ lD his tU.OU.. 'bpok enti\lecl Czbernetica calla that' 4eci~ment the greatest 
., - ... : ... • ~'· r- .. ..t :"- ... .. - •. ... .. "" • .. .. • .. : , "' ..... 

· ··.good 
tea-t; iJ!.)~ biat.ory at cr;ypto~O&)', but· tbe/pro£eaaar ie wrQD8. The cr;ypt&rlal.ylli8 

' .. -

·:.. ~a1;~r·· simple·~ the clifficut ~t "-• t~ rec~~~tion ~ the ~e 
.. • .1" " .. ...... -

' -~· 
...... - .... . . 

ua· it~_.·~~~ ~ ~ •a .torry ~ can_' t ao into that noti, but I do want to add 

. . 
· ·.tbat it wa- V.rJ fQl-tunate tbat the earl-1' atudeAta ot iuPto~ogy didn't even .. .. .. "" 

_,.~ 

, . - - ~ , - - :--.. -. - - .. .. .. _ 

· ·~ .· .. ~ : _ · aua~~t that ~ ~!aDa &lao uaed. cr~tOfi:\"&.Ph:¥1 there.~· crJPtographic 
,- ...... - - " -· 

"\ - - .. , -
·-~" :hi.rog.l.nJbica, ·it f'ou can ~!De auch tbinaa • 

. ! ..... ;. ~ I ... .. !fo • 

~ .... .... ~ • .. I" ._..,.. 
•. 

There 'ia ·QQe peraan I ahOuJA mention before cODli..ng to the. period ~t our 
~- -... -: •• :·· ... : .. • .. - • • - - -II'" .. 

- • ~ T. ,.. " - .. • : . .,~ ..- ... ;;: :: -~ .. • .. 

. ·,.~ .. :. Ci~}.l. Wu-.;~ ~~ ~llan Poe! in l.842 or: .. ~eabouta. ldQcll.ed. au. interest in 
... ...... -... 

. ' 
,I Cr;rptosra~ by hia f&IIIOUB &t~ of "'fbe ~ict Buan 1 and by 80Die articleS Otl 

.. - ' 

. ·' 

-...r. !1J • r • • .. • 11 •• ~ _.,. ' .. " • • • P • ' • ~ • 

· · - ·. . _- '_... · : · · · perhaps 
CJ.7Ptosrapby in ~MNapapera attr1 jour~J&la ot the period. For his day he vas/tbe 

L • ·r- ... ,. ..... ~ .. ..-
.. ~,,' .., r r " _.-

.. ~- .... J .... ,'"C • I I "' I "' "1. I I 

:-..,: 

• 
. ·' 

-· 

·.' 
_., ·, 

· '1)e J~eriod ot the Civil. War ar · the ''War :Between. the Statea", ill U .a . 
I 1 • ~ 00 ., 

·~ "-. - - r.., .llo .. • .. 

r!''>' • .. • • 

ldatori was, aa. ~ result ot the invention &ad ~·Ve~opment of telegraphy, a. 

' ·,p 
:period that aav the uae ot crlPtol.OQ" ~ a larp VB.'¥. Here ia a picture ot 

• • F • • • • • - • • 

a Confederate cipher device, captured. at Vicksburg. The device is a cy~inder 
:xmi~-..-**** z•¥4iew4hwfwlwp tac<Awaiff* CWJ•illarllli:K«liDlifltlllllaibalt18,jiCGIIEI:DitxciiiK 

.. ..II,.C ;-· 

.of ¥0¢, ·co~ered with a sheet of paper be~ing' alphab~ts, the alphabets of 
~t.ftMMWA.tb~~··ae~:xa:x•" ILX«f.,.puc: 

the Vigenere t~ble, in other words • Here is a 
1; lt~:ialqPwWII«J~XIId;aa\l;i81fWep~~-

a . knob 
poin:ter tllat ;you coUJ..d -~ide, .wd a ehnb 'ppv vitb which ;you couJ.d turn the . . 

.· . - - - .. , 
C7lill4er accorcU.ns to the key lettera. You miaht ~ike to know two of the keys 

• I I '" I .-

~ .. · .. ':..-.; 
1-

..M .... 

,-... -. 
; ·. - .. 

"~ -.. : ~ 

.• 

-12-
II .· 

I.,.- I r_. 
. •. 

... 



' .-

_,.· 
...... (-I• • 

... 
' . .. . ... ~ 

• 11-:-

! 

. 
}~--'>. .. ' ... , .. 

' ... oJ • ' 

... _ . 

.. -~· 

: ..... - ~- l • 

. _-,. .· 
-... : .. 

•, 

\ ,.. 
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. . . .. 

• • .: I I h: " • "'• I 

. •' 
' 

; 

-A 

-. . . , . ~ . Wed:ner.dq even1D81 could JW vithwt ~~venience meet 13e aDA ;pus an hour ar 
.. :,r ..)' ' • - I ., .. .. • ..... • " • O I '" .. :..; ~ 

r.... J' ~ ' ~ .. - • 

-=:"':-~ · ·~~ vi~~ met ..... ' ..... 
(Sipd) A. Lincoln." I ~ the President. vas kiddiD& a bi't1 . ~ -· - .... 

.. ... ,.. )- ..(.. 1 "'.r 
~... ... ~ • . ., - ;.a... .. _·: ::" 

<'• ·,· •• ~ be~ have ~ked cont14ence in the 9t.f'1c1al c:.r.ntos;ya_tema ~the aame 
I. ,.. - ':II .. 

. . 
.lo ,. I -

' , . -
... .. - .. r:.· .:.. ~... • - - • .. ~ - .... . .. 

. itq that Preai4ent WUson ~eked ccmf'~ence in thfJ codes of the State Depart .. 
'"•... _..... ~. .... I "' ,. .0 • I .. 

.. " • • • I .• 

&--m· 
t4 .,- :;_.. 
-~:;·.1 .. _ 

as can be seen in the slides Which I DOW' ah01r. 

.. 
• - a\• 

" ./_- ... !-• ....., ..., .. ..-...... .. , .. 

·. :_ · Thia is a pbotosraph ot a pace or ~o f'ran the code book «m1 cipher &11f'tem 
.. . . .... -

. -.... 
f, .. 't : · ~ · .ua~ b7 the Ped~f4. ~. Tlle7 bad Yb&t ve call. "rou.te c::1pbere" 1 tba.t ia 1 the7 

... .. • I , "' 

, .... I ;• '• • ~- • · .. ·~"":. .. -~'", .. ;, .. ~ .. .. · .. ·. .·- ~- .. ,.,.. .. -~ ..... 

•. -~ a ~t:r:i.z v1th 1u41cat1oos ot the r011te to be tolJ,Oife<l :tn inacri'biJ:ls and .. . 
• • • '

1
" .... r • 

1 
• I• 

·:-~·.:. .. ·t.r~_~l'b:t.ns the word~ of the" me•saae. Here's~ 10\1 write the message inl 

. . 
I I ,. - I 

·. ::· · ~bo t~st ~or~, ~eaonA, thh't\6 f'ou.rth• .t1!th1 a1Xt!' and ao tortb~ then ;yoa 
• I ~ ..... r ·,. '- •: - ,·• j ~ •"' a ";/~ • o ,.. •,. .,":.. -

t-.tf'.,. "" ~ ... 4.. - • .. -

_.- ··--:.;-* ~-~1; ar::~or4~.t~ ~¥r rou.te. AD4 be:e ~ tbinf, ;a c01f&plioate4 
rf /;¥ '"'Y I"" .. • '•,. , • ' • • ~ lo• "'~ '• 4' 4 •,. • • • 

~ t >I • ~ - • _. I: :JlO ,. r ''" • ' :. ,.-.. • - .. - ,. ' .. -· · 'l:9' the use of arbitra17 ~quival.eDta tor the ,._,a ot 1.1qportcmt people. 
o ;, : ,. oo .•,r I. '", ; • ;- I •"' :~· ,;- 1'.1 II' lo ., o ';. ~_. :i '1. • • • 

.. '· ... «":t...:.,. .. ~' '""' ... 
- -,. ~ ~ .:·.... • • Ill" 

.. .- -
' 

l .. J 

• 0 ....... I f' o 

' . -
'· 

. -~ . 

.. ~. 
.. .'11 ~ .,. ~ 
I _ .. , • .... -

o.,~ ~·..,. ,.. .. 
' . ' 

... 
.. _. ', 

. ' 
.-.~·· 

. ' -' .. . 
-~ 

... .. 
0 "'"' ~~ I , ' ~ . ,,-_ ;:._ ... 

• I "o 
• ••• 'f .. ~ 

. . . 
L ., .. 

-~ - ~ ... 
. 
• II ...... 
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.. 
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-
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. . '•lrea14~~1; ot "i;i u.s_," 1a ,-ep.-eaented b.Y "MD" 01" "Asia". It bad tvo 
• , -" •• I .. 

-.: ._, .' ·~"Nl.entoi; ~ oea. !!are are • .._ ..r t.ba . .,.;.;. ..r :r:a.owo • m" veU-- A 
-~ -~~ ot -tlitt' :pedall. I i-,;· Vith ., ~ t.ba c~ ~let ..r d.pr .,,,·»}-· 
•.. :~· ~ ,. - ,t.V~"ri ~~ 

... Lfl~ 'booke wted 'b7 the Federal Ar1113 4ur1q that period. The :aut elide is & ;picture 

•· .... ! . ~ ' ,, 
·-'It"~~ 

.. 
., . -

..... ~ 

:t • 

i • 

... : ~ 

- .. . ... .: ~, .. ;-c ,. .. . 

Of a ~~·· sent ~o General Or&Dt in one at_ tboSe route -c:l~a. I aha.ll 
... - .. - . .. ~ 

' ' 

. , 
- . -~ 

A!;ter -tbe CivU W.,r1 ar W&l.' :Between ~ st.;:tea, the wse at cr;y:ptqsraph)r 
,. .. _· ! .. •• ... ~ .. -. • • 

• "lo ... , 

. ... . ,... -... '.:. ~ - ~ -
1a United Ste,~i ~1ter,r attairli~ ¥eDt into a clecl1De1 becauae there vu a 

oe!,• ~- - ""' " ... I • 0•1 • .. 

~ I • .. 

1 

~ tbe We ~pc~~ publiahed a cale c~ _"Code to ~ure Secrec7 at Telesrama". 
. - .. - . . .. - . 

-.- .. n, i~ ~ ·ern-tOFapbic cur:t0111t7 aD4 no tribute to the iJDaCIDatioa. at the off'icer 

·' 

· ...... . .. 
-•' 

'r 

.. .. .. 

,. 
~...-

-·· 
-·. 

-
' ' ..... , .. .. 

.... .,, 

• I • I' • • • 

;"' I ...... ~'"' • o6.·~ ' I: ,J II ":,. " L 4 C 

. ~ .q. teaP<mat'bie foi ita p.ooduct1on, becauae he copied aimoat var4 tar ~orA 
" .. -- •• ... "t •• ~.. I "' ' 

.~- 0:, ..,.,. 

" ' .. 
' ~ 

.. 
.... .. 
- . 

~ .... _, 

' ' 

, . ..... 

,.. ... ... .. ,. - , . 

... " . 

- ... ;! 

-· 

. · 

.L'-" 

.. .Jo ..... . 

.-
·-

, 
.'" c• 

J, 

. . 

. 

~~·~ : ' . - -· 
.. -.. ~ ~ -

·. 

.. 



... . . . ... . , .. •, . • 
·~ ...... 

... 

~ "' ~... .. ,. . -·. - • 't .!' • .. • ~ I. , : •• 

•• • '# ~ • 

. ~~~ both coclet are J].ace4 •Ue b7 •148 tar your 1De~t1011. :But soOil old Lieut. 
·:·~~- ·."· ...... ~ .. ~-. ~:. >~··. ~< -, ... '· . "· . .:~ : . . . . -. . . 

1 'Coloatl. ~JCll"l. 414 ~ve a l.itt.l.e ·~k at S..S1Dat1~. See wbat be cba.Dpd 
.. .. 'C • , .J ~ .. -. "S""' ~- '1. ; • 

.. ;o" ... ,.... .... ./")ol 

"-.• l .,.., ,. "". "'r.~r ~' ~ "• 
11 

.. 

:. ~-- _:,. ·_(her~ P,int .. oU.t tbe lld.Dar 41t:terences). But believe it or DOt th1JI wu the 

. =.:... / ' ~ :· .. ~- :--~~-•. · ... \. .~. }_. • .• . • -~ .- • -~ - .:J": .. 
-. · ·:~ ~94e· t!Jil,t .tlie Ani¥ ue4 4ur1D& tl:le Sjauiah-American War aa4 1D the copJ!u 

I ~ I 't .. • • 

.. • I "' 

.: • " • .: I .. .,' =' .t 

_ . ;;: . 'lq cdile~t~~~ ~--:u.. 1Da:i.4~ of ~: ~OA~ _c~ 1 there aPP,tUa ~ additive 
>of. " r A • ' • • • i{• ·•· ".,, ·, ', : 

.. -~~bat~~~~-~,~· ~!lave t~t co:w·~-~ ezhibtta ~- ,,·. •••-, 
·:j. 
; . 

-:'fbw."e VU .. liti;Lt·. WI~ tor- louDd crJP~,.;.tema tben be~uae radio 'WU Juat in 
r' '! • .. .. • :. .. .; .. 

1 ::: ·-~- .• '>• 0 ° '.; ', ~ , A 

0

: • • 

0 

0° •'~ • • = 
0 

: .. ~; · · it• . ~~c;r 4~~ tba:t. war ul there wun •t much ~ frCIIl 1Atercept1on at 
. , . 

. · 
_. .. "'''"'c. I.......... . 

~ · · : · (The ·Navy COde 
'·' -

in ~he Spanish ~rican war--if there's time.) 
1-. I .. '" • 

~~-. ·.; _~_ ~.h ~e99 t~ ~~t s~ o.r:ticer ~ertook the :pre_pG.atian c4 a •uita'bJ.e 
"" ~ ~ '.. ... • .. ~· .... " .. • t ' 

. :.•"' 

~ ·co4e, ~~CIIIJ. V.. airea~~--the Chief s1aaai Officer l'!:•nnal l;:r: 414 all the 
jW'i, I 1- :11r ,• • I II' 1.- ... ,; •, I ." _. o 

~:.. . ; .... : .. ~ .. .. . ""' ... ; "'.;. .. . ~- .. - .. ;.. ,. ... , 

,var'k-~ ~ ~ 1912 the "fipher at the War De~nt" vu publiahed 'b7 tbe 
." I .,, 1- '="• I' • • 

·:L·· I ~f"~ ..... ~ ... • !-_, ... ~-.- .. 
0 

0 I • I 

· , M.J\1'\;ant Oerl.eral. In 1916 a reviaiou at tbat book vu publ.i•hed 1 ud in 191.5 
I ·~ .... . ., I t . . 

.. , , . ~,. ~ -~ .. ~ - ~ .. -
.· a: .c~~ ~ code, -~ War Dewt!et Tel;e.E&;ph C!4e, wu published. But, 

' :"" f ,.F • ~ • • ... ~A ,• ,.. .. • r .. : I • 

....... "= 

:· . . . . printer 
.'believe it QC' AOt, that code ,.. printed 'b7 .• COIIIIDercial j!IM!M 1zl CJ.evelallll 

:r .. .. .,. 
• • , .. '• "'" o I • . . . 

. ' · · ~.At last that ~ . ~~t .fq pred~eaa~ ill the ott ice ar the Ch1~:f' Sipal. otf'icer · .... =~: ~.~. ~~·:-~··:·.-·· ~·; >_ _. . : ·_. ·.· : ... ~ .. : . - . 
tol.4 me vbeG. I t~ over trQIIl h1m. 1d JaQuar7 1921, after Jq Worl4 War I aervice 

.... . - ... .. .. 

... . 
·.:;.' I ' ' 

• .. .. 1' I "' • 

....-r.... - '1'·~- ~ ~ • • . .. ... 

•• , 1 ~~~ Warl1!'U' I cwae i~ AU~W~t 1.914 cr;yptol.O&Y entered upon a maw aml .. . .... · . . 
.. t[, '~~~~.. '• .. .. 
I l • ..Jf' 

-· .. J:-q,:ld exp~.Uion in·. :1Dirant1011 &D4 4evelopaeAt, and we iauat Aaw-_ turn our attention 
I • • !" ,..• • o, I 'II J -

1

1 ' "' ":."' "'•"';' I. " 

-.. "' . .. ,.. 

to the Fizlci;pal'event• 1n that . ~ -· . With Berta'• 
. .. : ~ .r . .. -.. 

-., ~ .. 

. . · r ,, : . .. . 
.... I"· .. • .r 

. '-~ .. , .. jl'l. I • 

.., ~ a .. 
; ...... _ I , .· .Jo. • 

I 0 \ ,1. 
I, .r,. 

'' .·~-,... 
"· "'"' • ...! 
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•. "' ,__, :;:_!:. -·.. • : ..... -~,.. ~ .... II ~ .. ... : .. .... "-" t .;r ...; ~ .. :r... -~·" ~.~ .. -. ~ .,..1 ..... .. \1' "'" .... .~- .... 

. ~t"- \~ i:" f • ,- ' t •• ~ "' i ... ; r ~ .,.~:.. • 'Jl .. I .. "', I - I • ~..,.~,. 

; . ; · · -·'· 4uo~ Oi ~ •o-cil:iea ilei-t&"!an W.vei. UA · Mirccmi i • :F&ct1cai 4ttDIOD&trat1on 
•.. :'•a-, .. : .... • ··'ci~ '•. : r .. ""., I on;.< • 

... .:: ... , ........ (• , ..... -......... ~ .. ,. -·,. ~ ~ ... . .. \' ..;.. . ...... 
... ,.\,, , . .... -~- ~ • .. ... . .·- -·. • • :....' p.' .· .. ~. ·' ' • • •.• • . . . ,· . .· "• l'.. • ,..,"' 1 

"' 
1 o•;e,. I 

00 r-=- r... N'p•l' " -. 

.-:.: l-~-.-:~~-~'of'•spfihs bi'viftle.;~ & MW 411'& in.ldllt&r7 C:Cliiii\Uilicatic:U VU U.hered in, 
. ~ .:~:~-\: . ':: .. -. .· ·: :: .... ~- .· ·. . -~: ' . ., . . . . . . . . 

'."' ••:'::.~ .. "'• ,. ~ -i' '-:. ~ (! t • J, • 1 • I , ,.,. ¥- 1 • • 0, ., .. ,. I """t -I • .,":. 

··. · ;/: /. .a·~, 'til a&&rae·;\.-.. vbat lziooua;ht about ~ interest u4 • DJW. •• ~ tD. 
• :.· _, ,· - .. '!.. ~ ... .... • • '·. .... .. • "'"- - ,.. • ; • " ' 

• .... • .. .: 't .. , • • "'or. • • :. I. "' • ,. ~ 

· :--.... 'I· ' · • ·-· --'-litarv .. ,- ... "\ : .. .. • • C .. -. .I" r , .,. .ljL.\. pi 

.':'!~' - .. amt~;···· ·:brat llldlill UllaP at v1relea•, ar nAtO, u it iaoou came to 'be 
1, .. r.- 1 '" r'... ·•t .:;:•., ...... ..;;~ ,·- ... ...- I ·- ., .. 

. •r .... - '"l '' :c ·>;M _. .. i""'?'i!:· ':-~~;·:!- ,. . • • •· • 

-~~~ ~~~~.1: '• ~* . ~~ 
,-.~ r ·: .... ,., i'ct·"M•,.--i~~il,.,_&lt+••••la•ta.,P;cy~\ ...... W '4ebpk08 
· , • -"";i.' • cal.le ·in American terminology, was made in Europe before 19 but wide usage 

........... .,.., -· ~ 'Cillo' .,., • ~ ... i~.. ... __ .· .,. .. .. • 
.• ,.•~&,.• .' ;-.'"' ~ • .~ , ... ~ • "t ~ .. .'"', .'"'!., •' r\ .. 1. 

., .; ... ,.. I U'""' 
. -·•·•· s .,..•a _ x . 

, :, . ' 'of it was· in WOJ',"ld War I. Developme~s in cryptography lagged a bit, as we shaJ.l 
- . -)· : ... · see. · · · · · · - · · · 

, ~ I 1 ....... lo. I ""•••"' • • o. ./tl"f.... • 'W e 

·- _. ·. ~ · · ·. , · .lit~ coadul to these clevel~ta a taw vor4a ahoula 'be· aa14 about the · 

., 

•. - : ·• t •. _, ;;_ ·-: • . • ·:,. ' ' :~. • '• • • , _.. . . 

• · ~, • ..._.. r •. , • ~·'f • .:. - • • :. Some of you well remember 
::..·· U~s; »>itt~101l Yia. v~ ~ Aliiee .ml tba Central tower•• :Aix~ 

I t "''.:Or I .. ~ • 1 
"Z" .. 

J. 

.+ .. . -~ .. 
'!. 

l:aov ~!_d.f!nt W~mi •trove ~ prc.iae4 'to l5aep tbe U.S. ~t ~ the war, how 
"o .... tl' 1• • 01 fS,. 1 .. I ... 

1
1 I ~ .. "' 1 " . - . .. . .. ... ·-· 

.... : ! 

• ... L...:-. 
·too Fou4. t~ t~t . ... u.s·. •J~~P&tblea tar- the moat --~t ~.with the AUiea, 

0~: ,_:.~ ." ' .~-:.:..' '. ~ • _. .. . L • • .• ' • 

:·-~~the ... itiah, 'but tbere were ~the u.s. buDtS:re4e ot tbou&Eila at 
.,. "•, .. ~"'~... I ~... •'" 

1 
a,a. • • J I 

.- ~~ , . . .. .. ·of them 
oe~~tc.n; fDA Clez:mn 8JD111Atbi&el"8 t aa4 .ali 1i1UM!t.l8:11111111' -!lllhm•••• exerciaed 

.; - ......... ..... : .. '." : ,_:t .. ,.-!"' :_ .'I .. : _.. : .. -.. ..1 .... 
~ ... ":. . '• 

~ 

~ 1.'4 1m;pc:rt.&iat role 1J1 bel.piuc to :prevct OUl" ent.-1.7 into the war on either aide, 
.- .. t ":: ,t"' 
.. .. .. • :! .; ... 

• .~ 1 • •: ._ J'fi'" "' ,;rll ?:-'"'· _.~: " ~ • ~ • • .. II i .- _. • 

. . ·_..flll.eUt af~ cO. tbe aicle at the Alliea. '1'ba Dritiah tried their beat DOt 

•,: .... ·--~~~ .. ·::--·'.?:>.~ ....... .:. . ,· . :~_': 
·· ~ \0 provoke ar' !rrl':iiate the u.s. bUt even ilo tb8re were tii.a vhen Br1t1ah high-

.. "i- I 

... : ~ •• :~ ... • .. : ..... :·... ... ~ "~- .. I'" 

:·~~ acticm-almoat irrect:pitaied ua into the war .. 1net thea~ ~re were 
"' ".~<• ~.: I I .,.... " \ • I • •, , ":. =~ • e • l 00 .0 e • . ~ 

..;;f- I I "' ':a, I .. • • 
0 

'. \ 

•• t.ettvt'tiea ·tawarcl PNPared:aea• U4 uatiaaaJ. 4eteue in' eue c:lrcUIIIIt&Dcea 
''" ... ,..,,.~ "'" f.•,, • ~,, r ,• ~~ ........ • ""' I ~. • • \ 

•• • .:'i .. .. .. ..... ti! I "I • ... " • • 

.. •.·... ~ .. .. .. , t • .''.II! • • ; .\ 

. -. : ~· ~ _utr( iaiio the--~ uuavoicla'~le, 'but t.heae ~t!vitiea ~en•t at much., 
• ~ 1 "' t ~ ,• • • • • I I 

: ·_ ·-~'· ._. -~.if.:_··:-·. ·:._ .,.-~~. , ·. - ·· ~- •. nothing ,_- • 
~- ·-_ : ~cotiilt: l·lD tile ~oe:ic :t1eiA, tor eXIUI&j»le~ ""'tj! _•wa vlut 'beiDC 4ona b7 

.. .. • • - ..... .l=' -,. • .. r:. 
I " p " P" I r..•._ 

I • ~·2 ;u ~ ... • • }· r ., ' • • "= ..~. .. .. ..,· : .. ~ "\.. 
..; c •- , I• '\., • .. .... • • .. ~ ~· .. "" ' I, 

: ,.... ·-_ · ti\bv th.e ~ ar the BaVJ. Tvo J.r,q afi'icer• 'became illtereated in the aub.iect 
... "'"( .... - . . . .. . ...... --.. . - , ' - . . 

r .. ~ ~ _. , '" ~ .... • 

~4-·~ ~ ·~--~~ ~1~:-eot ~-fiz~~~ ~ 111iltaq cipbara, 1>7 the 
1 • ·~ e • • ~ • ... ..,_ ·"'", • 'a ~ ... ... ... '.1 '" ' .. 

.... .. .. .. _..,. ' - if.. • ::" • ~ .. • .. , ~ .. 

:" .r I' t. t..• 
• •· '"·:41tc• ,. ""'"~ -~~~w-... :.. . .;..;__ "'• 

II ;;,~ .. ' " ...... til' • - -~ ...... _.;; • ._J,;.P ,, • . 
-.-n:~~· ~- : ... ~-"'~ iF 
'h1 1Jt' :I •&; , 4.·~...,-'t ~ "0. ~ , .... ~~- ~ ,"., _.. 
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0 
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" 
'·-then. c!'-it~!n ~~r Kitt~ t I .a.--wc:a.·;pe:ge ~. iiii2!:1~MIA't!"' tbe 1:!9!11 

~.~ ....... -:.. _ .. "1 :.-. 

, • ... ., ....... .. i .... 

J"A <.I / • - , . ~ -ri/I.S IJJ/I.S li . 
~l.tsn;t Ia Ch ii&Jl'lJCIPpa- 'But .;:Uaeae were almo&ti)Fivate venturefJ of':f'ia1a.ll7, 

.. .. :;. 

-- ,.· 
. •:ttber Service, no" DW ciphe~a rue being dreamed u:p; !10 eipher devices ar 

' 

. 
o:pera.tf~ .. -well, •there Juat vere none :vlUtever.·in either Service, o.ud, -rar that .. 

I ... 
• I • ~ 

atter, ·in th_e whole government. A pt"iva.te reeearqh institution ncar Chicaao, 

"',;; Ill ,. - I 

·· the R:lver'bank ~t8:1icratorfea, ot which ! happellC!d to be n. member, vorkins in & 
; . - ... .. . 

•,._ • 0 ... ' • I I 

-t~fl.l~ clilfere~t _field. of 'science, 'began studying cryptology 8ll4 soon certahi 

~8 .¢: tbe ~te.ft were W~k~ on IOOIB&geS which were furnished US 'by variOWI 

-·. 

-· .. '· 
$0Vii:t~ttt de~ts and qoncies" in Washington. Most at these were solved 

... .. - ., ,.,. -. 
MA retu:i:ne4 to 'wuhln&tan.. am the .tafi 'became DlCXL"e aDd ~e adept. Bu.t I 

~ 

"' .. . :.._. 

a1.%14_ ~. thia .. not even a ~i-~over:omental a&elJ.C!YJ it wu operated ... a 

patriotic ~ature &Qd at hi1 own expenl~ 'by tbe mim who, in 1915-161 as an . ........ ~ 

·-
; -U~te '.mt ~oltlV bua~sa:laan, Colcmei George J'a~, f'~~aav the inevitable 

... 1 I I • • o. "f' • .,_ J 

I } • W II: oil~ 

fn't:ey ~f the U ~S • 'f.nt~ the war 1 VhOl.l.T unprepe.re4 f'or azt¥ aryptal.ogic work • 

'• . 
1')28 ed~e1 was ~:ipi, tcir on 6 AprU 1917 the-U.s., &l.:moat auddenl.y it seemed, 

. . . . 
. , ·-, · · ~ 4e~~ed war On OerJIIB.O:T· ·~~did tbi• caoe a'boutf It came a'bout !l!a it c114 
- . ·.. .. -

... 
. ' 

:~. 

· U a ~~IUl.t · ~ a· ntce ps;;ce ot cryptanal~rttc work by ltr:i.tiah· crypt~ia · 
' ' . . . .. 

~ I 

' •t• in iond.em on a ••sage now vorld.-tamoua aa the Z:l:mmermar.m Telegam. \ 
"' • - r" ; 

.. - .. f '-- ~ . ,, ' , 
., 

- . --

' ' 

. ~ · ~aeaae.p t!rat ·Came from. the Qerman Vareigu Minister in :Berlin, Arthur 
-.• f' o, • " I 

- . .. 
II W , .... 

.. ~L.~ .. thea ;_t on to the:~ Mbdetei .:IJl Mu1co' <:ttr. Here'• the meaaage in the 
-_ _ .;···,"--: ·· ... ·- . ·-~' .. - ~ .. - ·, -~ .. 

I ~ I I I. ·~ .. p. - .. 

. ' .. ~-. :. .: . ~17-
..... ,.,. ~- . ~ ":-.. . '.. ~ ... ~. . . ~· 

\ 
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·- fQrll in YlliCJ' ':l"t ,. t;ra,zUQd:tte4 "to Mexico. I vou•1i I!P into tbe atar;r about how 
.. ~J--.. . -

• ~M' 

· ·tbe lt-1'\iU_ll aolved 1t1 rar this vu 4:ramat1~ aD4 cOIQl.eX, bec~uae it involved 

.. ._ ~ 

tbi reconatructi~ at two r&tl1o:r wp co4ea. !he aol.utian rep:esented a 
28.1 Here's a picture of the young British Naval Reservist who 

· . · g'ts most credit--Ensign DeGrey. 
tb"at-clua :piece ot vork. But I do want to~ a tw vord~ abou.t the political 

~tf~cta ot tbe tolut1on, ad. about British ·ci.eWz.neea 1n the bandlin& ~.the .. .,_ " 
. ' . 

c!~t ~C&'Ue it ;fl~GS & Sood Uluatraticm ot bOw utute, 41~tioal.l71 the)" ar~ 
' . .. .. ~ 

'· 

.. l bave al.i-eact7 aau,· it reaul.tecl in 1n'1DFna ua into the war an their ai4e •. 
~ . . . 

', ~2 c Here la th& trauial&tion ot the Z. T: It wae 1mpar1;ant because the message aa14 
' ~ . 

. .-

. . ... 
;· - cuel1t 'back, le~ ~the K144le West ba4 'been 'ver;y 1ukewarm toward the 1clea 

-

&bout .l'etU,..AiDS Texas, Bew Mexico aD4 AriBOD& to MeXico,: that~ aomethiq ela~ 
' . 

' 
· f.P.in. so, we sot into tho var within & coujle ot WMk8 after tbe Britiah pva . . 

,• 
~ 

... _. 'JII -.D4 ve baa eate.bliabe4 tbe autJ-.nt1~lt7 at the trwlat1on r:4 tbe Zilllaermarm . - , . 

. t.r.l.esraa. A 7M1" ar ao .. o the telesra · ao4 ep1ao4e vaa the aubJect or one ot 

-.. 
--tbe aeries at Walter Croakhito*• ''lou Are 'tbe.l'e" 'tel.ovilliorl p:osr... Ald.a book . ..,. 

... . 
.iut about aix veekl .. o. I lxrouaht a cow with •· 

Well, u 1 aaicl a tev minutea aso, Oll 6 ApL"il 1.917 ve were in the war u 

. -, . -
~l,l.igereDta aD4 th~ besq. popp1DC1 4!apecial.J¥ in J19" on Uttle varl4 at 

. . 
11ver'bal.ak Le.bora.toriea. lle 'bepn traiAiDs more ,people u4 4o1D8 JIICire sol.ution 

. 
· vOrk-:...U :paid tor 'b7 Colaael. h'b1an. We had. •••ace• to ao1ve that deal.t with .. ,_ 

. ' · .. 
! I. . '• ... -. 

.... -"'I 

·\ 
\ 
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. -
... ... t ... ' . 'W' ,.. 

.. ... .• • I ...... ,· ... - • 

: ... -~ ... out x:e6iCh'bar 011 our aouthern bor4er u v8ll u •••ace• tlat 4ealt vitb the 
., • ... 1~ I 1,1 I I .. ., I o - ::0 "' ·., • .. , 

:r ao'ty~tiee Ot ... ~t •• .. - ,. 
I .-..."'I"J-'1 

~ 

•' . 
~. ,.. Qae rather iutereat:f.Dc cue, 111 which % bappeae4 to Pla7 a 

.. '1. - .. 

at~~ to' atir up· a :re,_Uion in XD&U.a: the :14•. 'be~ to cause ao IIU.Ch . . . 

. ~ .. 

·: _': __ Wfij~n J'zoont to que1l 4:t.a~bancea in X.arU.a. '.rbe~e Bil14~ vere :aea;otiatins 
~ C " • :: J! • ~ ... I "' !1, ,r 

~ ' .. · -
..... . ·f"tP: ~ ~ch&a; ot U'lll8 aa4 ..-untt:ton in the untte4 statea, vith tbe 14ea: or· 

.. I ~ ..._ 
:~ 

•tMiD.I thea ailer to ·IDA!&. Since the u.s. vu ·~utral., it vu ega1uat our CM\ . ' . 
•. 

• J.. ... 

law• to'~t aw:h ua4ertald.Dp .p!nat a tr:teDI!ll7 aat1c:m. Sob 'buaiDeaa ba4 

I • • .& I 

• - y to 'be cOD4Uc:te4 aecretll' &ad. that 1a hov cr)'pto8rama entered into the picture. 
: .,. . " :·-:. :: .. . "'' . . , 

_ .. J_ • • --

·.sl_~, l*'e ie 'oae psp at.._ ~ iQQS, •even or •i&ht-;pap letter thai; vaa 1nterce;Pte4 
~',."'a ,. II' • • o o I "' ~ 

.. • ..._.. I \I 
':.-- ' . - _,._... . . .. 

bl'tqen the to» JUDlu apnt in tbe Un!te4 State• aa4 h1a cbiet ill Sv1tserlu4. . ' .... ' "' . ., . -
.~-- W •,-" I I• 1 .... • .. • "' -

'nle letter cone Ute! at p-oupa at tiprea ~ 1D. vhich vera inter1pereed aame pl&in .. 
; 

.. _. 

r ·• .. 
lleen ~e4 'b7 R'la'bera 'vhich 1D41aate4 a:pecitic letters 1n aa. ardina:r7 book . ·-. . . ~ . - . . 

~. • . -v'hi.ob coUl4. 'be· ~led. 'bJ an apnt without :arouaiDa aupic:ton. Each sroup or 
~ .. ... -

- . -

~· ~Ju.eaentea the psp nua'ber, the line :a.um'l:ie~, an4 ~ poait1oa. nuaber in 
'' •• '"' I • 

.. 
. ........ 

.-· · tN ~ ,ot. ~·t key 'bock~ AU ve :aee4e4 vu tbe 'book, tNt mitortunatel7 the .. ... ... .. .. 

h ' 

- JJ1zl4u ta~ t9 teU in Ida letter ·vu tbe 1ioo1r. vu, ao w bad to so ahead ·aDd 
S' ...... l. ·: .\.. 

_, "!-

V7 to solve the ••HP without it. It wu iol.ve4, 'bu.t there :tan•t time to 
•' ;:. • ."!. .,. ~ • I ; 'llo I "' "' .... .., .. .... . -

toll. 7011 bow it· wu 40De except to ··~ that by varldus back arl4 forth between the 
'I I • "' 

' a ·~ I • ".J 

,. • ... -t·-

....... ut the biPothe1;1cal k.e7boak1 'bu1l41Ds up the var10111 warda on var:lOWI 
r 4 

··, . 
' ~ ... :~ .. ....... : 

. -
~ . ~ 
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_. a book dealiD& vitb. tM hietoey ot German ;pol1t1cal phUoeopbJ, ec011011Jl1 

and 
01" Jliatar;r. I hUDW and hunted •6+ 1 $'' for tbat 'book,. / f'1nall;y tOUDd it, 

t:lpre4 1A a laas-4ravu out tr1al 1D. au :fra.Acieco 1 vbere tll.ere were about a 

'lbey were aearcbed 

a 
pt'oceed!Dp ahot .. HiDilu who l:la4 turned State'• ev14eAce, v)lereupou the 

UQited States anball, a great b1& .feUov 1 six teet tour 1 •t&adinS 1n tbe 

back ot tile eOIIl"t, drew bia vea,POil aDil ahot the tirat B1zdu dead. ~Y were 

both cleacl ri&ht there, vithin. tvo or tllree aeccala. 'lbat•a the vq tbat 

tr:lal eJllle4 up, rather 4rama.t1call1'1 I'd say 

To go back to the work at the RiVerbank Laboratories, ••= • tbe MJutant General besan HD41n& WJ officer• for trainius. 

&' {)..., llere •a a picture ot one cl.ua, t8 bigeat an4 the J.a.at oae I directed before 

beiDS cCIIIII1aa1cmed aD4 so:S.Dg directl.7 to :rru.ce 1 t~ asorv1ce at OBQ, worktDI 

Tbat picture spells out a message in cipher: KNOWLEDGE IS POWER. 
on OerlaD cede. aa4 ciphera. /ADd now tor & qU1clt-look at the aort ot thiDs• 

liblf.atwl .,___. .... J .. i ... '*'tliiCdk~ 
I toutld at GHQ when I got there and was assigned to work. 

Let •a t1rat t&1u! a l.OOk at ud 41ec\llla tba uae ot cipher aptema by the 

_.,:() .. 
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nrioue 'bellS.preDta, 'becauae t!lue were Wlel t~ taatical pul'l)OH8 in preterence 

II w co4• aDil aode ·~te. 1 Yh1cll ca. • a later deve~.. Here '• a. pictuzoe 

ot the c1}1her •JStea •e4 aad :ateue4 'b7 t1ae Jbaaaiaraa. l'ov. vUl. note that it 

1a blUed 1lpOD. tbe ol4 V:Jpare p:-bc1ple, uatzaa number• i.Datead ot lettera. It 

rtrp"Uenta a cue 1Dvol:ri.ua C1DJ.7 a aet ot 7 or 8 alpla't.'H uecl repetitively, b7 

a ke7 zwmber, rcr aubltitutioa. ~18 vu tbe 4ec1pberilaa table. ltuleian iDept;it\tde 

in c--.uatcatiou 1 aD4 ••:pec1aJ.l.7 in e17,ptograpq 1 oa~t. tba de&l":Q"J becauee ot 

it tbe7 ~t the :sa"~ ot TMnenbers, vbich sr•UT OGAtr1\nrte4 to their being 

I & knockecl oat ot tbe nr. '!be MXt alJ4e :la a p1ctU1'41 ot a tactical cipber a;r~tea 

uae4 'b;r tbi :P.NDoh. It vu a t.nna:poe1tion a;ratea, tbe columa beiDa bee 

t:rauar1lle4 acc01'41Da to the eol.aau- lr.e7J in a441ticm, certain dillturbiq 

el.eMnw .- inw tbe •tbo4 by tak1na att tbe letter• 1a 41aSOAale. And. here 

I ;} S.. a picture ot tbe qatea Ule4 b;y tlle I'tel1an A.rWf3 1n Worl4 War 1. Ap1D.1 it 

ll 0D17 & Y&riatioa. ot tbe ol4 VipMre •71"-• Here ia & Q'ltea uae4 bJ' tbe 

~ 'bepM1DC ill t.bl latte i*rl of 1917. It vu :IA'YeAte4 'b7 tbea1 ae1 I 

aboul4 •&T, tbq izlvente4 a cl.trver cOIIbiDatiCil ot two ..tbo4a. We call o4 it the 

~ oipber beca\1h the cipr text ccuiatecl exclw.ive~ ot thoae letters. An 

alphabet 1il :t.re, arzoM814 accor41Da to •~ ~~plan, with tbe coordillatea 

-ABIUVXJ tb!t l.ettera or tbe -•ap were replace! b7 ~· ot coarii.Datea; f~ 

uupl•, tbe letter au repreaented b7 NJ, Ul1 eo tc:rth. Tbe whole -aaaae 1a 

vritten aut in tht letter• ADJ'GVX 1A & tr.uapoeit:.ton cltaaraa at the top at which 

1a a ut1 teftl.o.pe4 trca a kq Y01'4J the letter• are tben taken out at tbe 4iagra 
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111 colliiiDU' :tuhtcn, aooortlin& to tbe lre7 ortler. Tha'\o .,.tea vu a 'br&G4 mnr 

tb1ac 1u lllliW, ~llb7 u4 e&\\lle4 :AO eud at bea4•cbe• tor tbe AUiecl 

~ta 111lt1l 11; wu 4illcovere4 t1Ua'\o llow a aolution cou14 'be a.cbieved. The 

1oluti011 'WU DOt • pur&]. OM \N.t 4epmle4 11J0U •peci&l. cu .. J howeVer 1 theae 

~ ao att.n that we coul4 'buk on them ocCUl"l"iDg pract1oal.l.7 ~7 4q. The 

JJJ'IUfX •18'- vu \lle4 by the o.r.u high cCJPDintt U4 it vun't l.OQ8 before it 

vaa 41acovere4 that it 7f10. ..U a •tu4;y ot Jwtt the maaber u4 direction of ADMVX 

-aaae• 70U c0Ul4 iDter cetain thing~~ about the tactical a1t\aat101l aDd, mo.re 

D;part&D.t1 70'l coul4, with aCIIII 4qree ot ua'Ul"auce1 predict wbat aiaht happen 

_[£ 1:A \b:eee or tav:r 4ap at a «ertdn aeator ot tbe troa.t. Bitre 1.a an «Dtap.l.o at a 

cmart ,.. .. UJ1C111 tblt .ADJUVX interaqta. Th1a, pAtl.emitn, 1a the f'irat illustration ' 

that I know at in hietary of one f4 'the buic pt'inciplea or vtlat we c&l.l 1;_!-!fic 

.L±..J ~ill &D4 tratficr 1ntell.i,pnde. (lxpl.ai.D. cbart.) 'ftae next al14e stwa a 

picture or tbe ac:rt; ot "'lNlletine" 1 u we cal.l.ed tbas1 tat ve pu.t Olrlt vhen the 

ADlGVX ....... were react. 

rrz tactical ....... the llritillh and. .bel-icarus 1n Worl4 War I uaed & 

-.tbo4 lmovD U tile ~air Cipher 1 ~ :l.nftnte4 'b)" ~ Playt'&ir 1 but he 

414». •t iaYeiR 1't--81r Char lea llbe&tatone inve».ted 1 t. 
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.u, in which 70" •iart 1A with & M)" vard, tban :t'ollov V1th the :rest or the 

c Lieut. Mauborgne, whom I •ve already 
..,.. ~ u jilitJ;y ~ atur:r. In tact, u ofi'icer or tbt American Arrri¥ 1 

mentioned and whO 
.. later~~ Sia;aal Officer, Mwi'•A r .a•,.,_•sl wrote a little 

l.H•ona· 
I 

'1'he Bt1t4.A'k.;, developed a cipher dartee 1n Warl4 War I. They ba4 

t:be :rz..c1ra .M ~r-r1oana that all tbe Allies ahou.lcl u.e it tar tactical 

cc.¢aioat10Qaj cbut to the cbagl"in ot the Br1tieh it VAll :aewr put to use, far 

reasov.s that I .!:! t.ell you later. 
Ia ?Uik\llitri .. ltlflcJIIdrJtxilil.il!ttJCiieJI:Mili:l•lk· iaHhc 

I· 

' 

So ~h ror .. <:1~ aDd. c1]1ber a;yatema used 1n Varld War I. How, 

1'4 l.1loe ~ M;i M tw ,-. a'l>oUt t.ha co4es - c<>a a;ya-. A c<>a !o 

t 
·~ a ·~ ~ dictiOIUU")" Ll which the. vor4a, ;pbrasea an4 ••n~oee are 

);,!;. 

a co I trcial ~1cation com,pe.ay'• code'book, which ~ f3tfer to their 

eutcaera t~~· tcu'll notice tat each at tbese eode aroupa differs 

trCil eVe) otfilw-40de ll'O\lp 'by a~ laat two lettera. W• c.:u that "tbe 
i/i 

-23-
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a •JDsle en.or 1a it,; v1t.h a ll<it lDOre trouble 2-latter errora can &leo be 

code, or a code for the automotive industry, and so on, thq get wide distribution 
~~~~c~ 

by purchase. But codes JDB.7 also be bighl.y specialized in. character, as in the case 
lllllilat:llled3 18~!11~-~ .... ~~ 

1~ of the one I show in the next slide. 
-L' --'tJIUI .. ICtlCIJ£1£• tou kuow1 tbeto &1'& certain people who believe tirml.l' and 

practioner 
aa4e book put out 'b:f a JIIRfM w.idDt,..,...>Pdll•aiQe•lw •• 1u the.t field, a 

vode tbat ia 1a EQaliab ur1 beach. It • a el.eiU' tbat tbe purpOtte or 1 t 1a 

are is 
DO att«r vbere ';f'CIIJ/or be~ Tbu1 it 1'0U ebould ao awq on a trip aad wan-& 

• 

rather 
1011 are suttviDC from, ar, ----~ vbe:t. )""'U tl:d.Dk you are auf'te.ri:Qs trom. 

professional 
P'wp correepoodin& to 7CNr UIIIJ.aih. I<IW', note that. t.be s •• who sot 1lp 

t!tt1cuJ.t1ea 1 because iiheoe code grouJi16 41tfer "bJ' at. l.Mit tbree le-tters. tiMt 

_.J_ ... 
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pretty Mr1oua th1D& 1t Jf111 eent a mH~JaP i::el11 nc h1a ~bat yw think 70U are 

because is wrong, 
alttt_.iDC frQB cq;a, btrt/\.ba cole arou;pJ baVi.aa beG prbl.e4 ill "t:ralwm1••ion, 

Prier to Vorl.a War I the uae ot code books tcr taot.1cal. purpoees vu 

th~ too fiUCh a'baut tbe pofl&ibilitiea ot aolv~ coh. F.arl)t iA 19~6 tbe 

a.r-n. 'bepn to 1we ....U t1el4 ao4ea 1 &lid tAe AlHM 8Q(.'IC followe4 suit. 

unprepa.rednes s 
picture at the Ju.ric&ll Arrq•a 1rw'tat'l'*t$ 14. W~l4 War I tor code cormrun1eation. 

-25---
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In aU I •ve -.14 thu. tU" &bout our World Wu I aqpto-cOIIIDUDica.tiona 

I • 

between OeDeral PerahiDa &D4 Wubiqtou, t01t inatance. I 41.4 mention the War 

Depa.rta!nt 'rel.qrapb Code ~ 1915, which we ba4 vben ve entered the war aa 

a beUi&VGt. It 1.1 vitla •ome aadlliest but &lao •Gille amwsement that I tell 

Well, atepa Yere tU:en right qW.clrl.y 'to produce a new &ad atCh •ater cod$ 

tat.l.l.ipnce au4 ~ apnt cOD'I!Jlmic&tiODa. It vu &lao a'bout tllie time 

that our lfa'V')' beau to ilrprove ita ca.nm1catiou aeoree:r by •optins a cipher 

.2 I r .. VJ" Cipher Box. It .... a •at"t ot •trip cipher .,..tea aD4 l ba.ve & picture 

ot it. 

ot ~ aDd w ba.d aa4 vanted to have no part in 1t. Maybe we were 
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Aud here 1a • sood po;Utt aio which to brillS to a. cl.oee tbia f:l.rat. period. 

w.•u cOAt~ vith a 'bit ~~are butaey a tbe aext pertol bu.t it v1U be 4evote4 

to w.tchilla tba 4evel~nt.s 1n a cl1rect1ou opened up bJ' iAveatione made about 

~ tS.. f1 Varl4 War I. 
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S[,IDJm I'C8 S:EOfiD f!!IOD 

f.AOE - SLIDB 110. T~ 

6 229 M&raball·Dev•J' 

8 155 RrP 
254 Katae Op. 

ll 134 /Chart ahOiiiDs bulletin pr'oduction, averase daily voll.IIDe 
\.or cla1l7 ••aaga 1 :oec 1941-31 Aua 1~5 23, ~ Chart ahow:f.:D8 Fosre•• ot a meaaase. 

12 e\5 Trithemiwa 

13 G.ll Dl.aDdol 

16 1.39 Analog 4ec1pher1Da lla<lhine 
llt-S Another deciphering •chine 
l37 Brute Force 

17 ~ Slide Run Unit 
Section or W1Dg of DJK, Arlington Ball, 194-5 

1,. Purple 
15 •• 5 Purple 4\lll\naater 

17-A I-1 .ADteAna :f'1el4 at Bot, GerJDaliT 
I-2 Intercept position 
l-3 Intercept poaition 

18 x .. l .ABiiR 
X-2 AUI~ 

X-3 ATLAS 
X-4 NJ!LN3 • llOQART 

x-' BOClAR'r 
X-6 DUCBBSS 
X-9 SOLO 
X-1· IBM 714 
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period 
TM tttle or tb1a. 1 P ••· ;a hi at WI'J taUt, m1&bt veU be "The 

to you without. 11¥ ea11.1na tJ.a to 10W" attentiOD--aJ¥1 there vm be ll&JIIIU ot . 

Beptated efforts :b&w been Jlllde to perauade h1a to vr1te hie account ot 

tbe p-eat events in which be pl..a)'ed au.cb a decia1ft ;pan. lle bu ro:plle4 
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vritte:a, ud atDce :be vou14 not 11r1te uale•• :be could teU the truth be 

-.v.t to keep aU.t.• 

CoulA 1t be that amoag otber reaaooa v'b1' Oentrral Mareball held the bel.iet 

tllat •no boD.etlt hiatory at aq war bas ever 'been "Witten• be felt that 1f tbe 

COMII'r t'acts were inclu!led in the h:'! story the laUl"ele crt c...,...Dlera ~ the 

-tl'tOJ7 flrl.te apropos in camection 'rith What I've Just •aid. 

(StOQ" a"bou.t Oezmoa1 ~ ~ there*• t•.) 

..... 
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" 

w1leA ve beam to plA;f toptber 1l1 the 01'Y,Ptolosio (C&t'deua J ve :toumt it uaetul 

(l.) Spac:tal .urtellJ.ce=•• vh1ch cQIIU trc:a the aolutioa IUid praceaatng ot tbe 

lMtcau.l• 1t aa.e, ao to apeak, "right out ot tbe barae'a mouth•. (2) 'l'raffic 
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~ •••• _., ...... *JplJ.cable to auch tbiltJ88 u the.u callata,u, 'the trequenc1ee 

tii;Wve41 t&e 4inat1cra. t# falltiap 1 u4 ao Oil u4 !'r011 ~ c~ 1Atormat1cm 

tl"ca vhich &atE&!! Call 'be clravnJ u4 (3) V•tber ~l,,_ee, vJlich eoaaaa 

:rrc. u. t"t\1117 or u. UIJJQ''• weather -• .... , nich 111 W111"t1me Ul4 efta. 1n 

,....aett. to • ~ 4earee, are ~· lD. th1JI alier&ce it •a bard~ 

MoeaA:rJ' to Mat:ton :bow ~ & role the 'WJ6tber plap :ln tbe cODduet ot 

ww. ~liSA baa alao beeD. ••1&Del ower....U reapau1bU1t7 for m.nrr, 

Cll" electrcxdc 1Ate1Upnce,. wt I YOil•t 10 l.oto 't;llat. 1n We talk. 

TheM ia ~ .-4 for • 1iO atve :70U a tlef'1Gitioo ot Ceamrl', but 

,.rhapl I aboul4 aite :tte tllree priDcipal obJecti"NS. nnt, to provide 

authentic int~laa tar policy .ura, to &lJFin tllla ot the realit.ib ot 

the iA'terD&ticDal aituatiQQ, ot the Val" •king capa.'b1llt1ea &D4 wl.nerabUitiea 

ar fC~rtticJi cOUDtriea, u4 or the Urteatioaa ot those cawrtriea vith reaptet to 

var. S.OCD\1 to •ltat.ate the element at 8\lt'p."iae S'rom u ac-t; ot qsreaeion by 

~ COUDtq. 'l'h1r4, to prort4e 1.11licpe 1Dtor-.titxl ... ential to tbe 

naaa..rul ;rolfil:llttiaa, aDI 'l'ital to a abort•daa at • tbe per1o4 ot ho.ltU1t1•• .. 

It-. 1a r .. poue to th1a thircl aDd lut. obJective at CCMIIIT tat World 

W'er n P.ft a bzo1ll1ut ..-...r.. I*a ~~ J0U VOtSl4 ti:o4 1;be 4eta1le4 at01:7 

ot tM nee..... o:t BaYT, Arw.r, aa4 Arrq Ail' c~ ~ta, aD4 ~ tllllt.r 

OIIPQIIite mJdlera 1a the .. ituh Service• cc a.r.n, lt&Hu aD1 Jape.neae 

....... 1n 1farl4 Warn b1pl)' iDtereatiDC 'but~ Jwat iaa•t. 'UM. I 

thi:Ak tbe cOI'ltenta or tbe M&rahal.l-Deve7 lettc*1 troa vilich I 1'-.4 a bit 1n the 

... , .. 
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Wcrld Var II. It 1a \illtartunate that GeDeral lllraball' a l..e'tter waa 41acl.oee4 

ottSotall to the Jap&Deae G<M!.rmaent. T1Mtae are aUll 1X1 the coda 

'· ' l 

llr.ro ~ ZUrtber tbe critical. u.ture ot th1a ..-t-u.p which voul4 
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"'pe;raticca ill tile P&aif'ic are lsr~ au14e4 by tbl information we 

obta1n at Ja.pmne 4epl~. Ve :mow their 1tr~ in nr1owa 

1J7 reuon or our au.riDe actiou J.arsel7 resulte .tram the tact that we 

bow' tb& ..Uiq 4at4ta u4 tbe rautea ot tbeir eon'VtJ311 .ad can notity 

CNr .ut..r1Dea t.o lie 1a vatt e.t tile proper po:Lut. 

ant1c1p.ted1 1n Ja1a 4utruct1ve attacks • 

............. 
"'l'.be abad.uct ot GeneriLL lU.•eDbawer • • campa1p aArS ot all operat101l8 

.... 
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"-r1.eal1 Uvea, 'both ill the eODiuct ot curreAt opera-tiona &D4 in 
' 

It nll be helptul to 11at in aequence the atepl 1Avolved 1A tbe production 

' 
printiJ)& fiD4 1D Marn operator 14utit1catioD.. 

' ,_ 
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Tbe S:Atercept.ioa ot tbe tratt1o 1e ~ onl¥ a compUcated but also a Yf1r7 

...,._1ve ~1••, coet17 1n nt1J!Ibera ot :peraomwl. aD4 equipnat. It' tbere 

~ U. 1'4 •how a tw el14ea ot 't7pical intereept at.atiau aDd illtercept 

poe1t1cxw. t'Oil aurel.1' SUJt realize tbat the 'buiDe•• ol 1n:tercepting a •••-ae 

cU. a11dlar to ta -~ iientical with that or: receiviD& a meaaage wben tbe 

recei'ftr it a les1tilate _.ber of '\be n4io net.. 'rhe interc~t operator can 

b&r4l1' bteak in aD4 aqt "Bey, 'bucl 1 1 di4n't 1St that .1ut arou:p. Repeat. it, 

~·· The~ 4etect1on an4 oow1Da <r record.ins tbe intercepted. e.u.eJQ' traffic 

JMHCl cmrr .a.:n. Jltp. .. apeed callllll1n1aat1oaa •J'IItelu U a ~complicated but 

illpc:rtan~ etep...-aa4 sett!Dg the 1J1teroept cagy 'ba.ek to vtaere 1 t ean be worked 

on, that 11, settiDa it there 1n good time .. 18 alAo c~cated and h1gbly 

~t. J61ch ot 't.be t.ratt"ic baa to 'be tonarcled eJ.eetric&l.ly to be o1: 

mqthing' IIICt"e tbaD hiatorical hltereatJI aad thia re~e tbe Ar1lad Forces to 

allooate to liSA special. e,....tn!cation channel.& &D4 tacilltiee solely for liSA•• 

01n1 u4 ~ uae. liSA 18 tbe largest user at ole<rtrical cOUII1!a:G1ca.t1oua in tbe 

1rar14; ita cc..un!cationa center at Port Meacle aodl•• two 111Uioc. sroupe a 

tq; it 11 tbe larpat center ill. tbe vorl.A. It 1a fairly obrtoua that i't•'• 

oaf" caaam1cat1caa ~ • Job to pt tbe tre.tf1c to the 4eeka ot tbe trafi'ic 

~ttl &rd tbe ~tau taet u po11ible aDCl u acaurateq u poeaibl.e. 

Loolte4 at :t'.t'ca a ptll'elJ' pbil.OII()];Ihieal or l.osical. point ot view, CC»Wfl' 

operati~ &D4 aat1vit:t.• sllould bt, aa4 to. the u.s. kvy tbe;y are, c0Ddu.cte4 

YithiA Klnal CQWI!:J'l2e&t1on cc•e.nlht ud by lla'Y'al CCGIIIUJl:lC&tioa ptrBODAel. X 

'tl:l1A1t th1e 1lt J.os1eal beeaute tbey are certa1uJ7 the .._ gac1~ u those 

-9-
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•Jitea, *t 181 •111...,_ aD4 lll!aDI tor sett1D& ••eaaea frc:a cets1D people 

to certas.n othar people--we caU tbela ar181uatara aa4 llddreaseee.. 'rbe ODl7 

aa4 1iba JIZ"!Dc1P&]. 41tterence bet1reen thU ortUJJar7 t7,pe ot cc.amtoatiOIUI aD4 

vhat so- 0111 1D the p:eo4uct1on at C<Jilllr.r 1a tbat we in~e ~aelvea between 

the actual ar!a1Datara azJ4 inteD!e4 a44reaaeea ot the ••saae• 1 tbat 1a, rtthou:t 

"tbe:f.r perm1aa1on &Dd otten w1thout eftll tbeir 'Jmolrlect&e we prt OUNelfta on 

tJ:ae ••ease• a tU.rect aD4 ea&7 proeeaa; ve haft to fizJ1 or 'WOrk out tbe ]rep, 

am\ th.te S.S ot'teD Yf1r7 4Utiault but it has 'been done iD. tbe put aDil vU1 

Jlfl"OMo'bl.¥ be 40De ... iD, :f.n hture 'VC"8" Laatl.7, there 18 the .job al tl"BD&latills 

'tbe -saae•-tbia WJU&l.l.7 1Dvol"f'8a !M)'sng the Aeceaaaz'7 a01."1'eot101l8 and 

e&pl.aDataL7 a.otea1 araattmea. '&ere 1a an illpartant eorol.l.£1 to what I •• 

•IQ"1Da Mr8 aDJ. it ~ that the real. ke7 to neceaa 1n the pl"o:luct:f.on or C<JoiiJI'l 

ita aceUe~~ee 1A ou:r own eCJI!bm1 oaticm .,..._.. Unleea we cu set the tra:f.':f'io 

•tat10D8 ~ allo to thoee authorised to rece:f.Te tbe tiDal C<IIIft, 70l1'1"e cOD-

4uct1Ds a_.. e.:raraS.H1 ll01; a real opr.rat1on. 

'l'he .zt; atep attar UterceptiOD 1a firatf1c &D&l.JB18 1 that ia1 the 

recODBtruot1on ot '\he radio Detl ot the eDeJQ" ad the 1oo&ti011 or their 

tr .. ld.tter atatlag. 'tlaia &iTel Tfll!7 11aport&ut 1Dfarat10111 em two counta. 

Jil"at of au. ...-:bl.ill!das ar recout.:ructiq the .u 11.,.. JOU artezo ot 

•lf-
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_., tW a •+ .-. tbe callaiplt w trequtDC:tea C"e oMnpd ra~. It 1a 

all through World War II 
• oao~ thiJac "Qat/• o.r.ans .. ntl 'tO 'be Able to cbaDaa their ca.U.eians 

tt ttdllr ,,..., n, wt 1QU etm CaD. .,-t 

'1M- uzt •te», ot ~0\ll"ae, u ~1a, to vbieh l'U return ill a 

1A ~1.ca, aa4 en-ore liiJ" c:ip»r clerb aDd a.o 011. •rr th•·• &Gilw• 
You must bear in mind that all this business is conducted as a very large-scale 

is p..-1•· P' ••tbl=oraaxt MQiDHI&tii:GD5XX.,_.MA:AGtd~ 
production or exploitation operation. You are not dealing with single or 

jtaa't • tw ......... 41¥·-t.bere &r• tbowlendB ot 'Uiea. x•u aheM you by a 

/ 
J't .I -I .__;, . .,; -ll-
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c:raph 7 • r dt..\ thia ..... 

to evaluate 1i.1ae CCIIIlfl' 11114 to collate u4 cbeck it with intcnation trom otber 

•~· All4 I 8\Wl)Oie that this 1a a Yer7 MCe .. &rJ thlq. It 1a concei'Yabl.e 

~ 111. wh1ch oue tbe i.D.teUtseDCe people ehoul.d be able to detect the apur1oa 

"bU :bu to be 'fe17 • Vf!IZ7 car~ coutrol.led. J'(&" thie purpose tbere are 

llept out of the nazoa1 caem' cat1oo cr •••aae eeDtva, so as to keep the 

.,__. at peracaa Heiua thea to an absolute mtnta111. Allot them have to b&ft 

D'• a J.oDa-h&ire4 eg-hee4; he wears thick apectacJ.a.,. baa loa& vhiekera., Yith 

-12-



6.111J 
he come_, up with the answer, shA\i~ YtiAP3~~as a development the•smart 
crJPtaaal.yst gets himsel.f' au aaaiatant, or clerk, or a secretarJ', as shown 1n 

this slide. Well, tbat picture or the preceding one is tar 

a• I ~JCA~:Dax M.-.......xllllllMILJ&*e''l""*"•";an'•• *"IIDX. 

f'rca the truth tbese 4qa1 tor cr~111 and CCIIIft 11 "'big bua:l.Desa" 

bUl.1011 dollara an it eveq :JI!&l" now. 

aaAe poea1ble1 ~the Ule an4 appl.icat10D. ot s;pec1al c~1c aida, ., 

1Dclu41zls the use ot hip apeed electronic •chinerJ' &D4 418:1. tal computer•, 

•~ ot wh1eh I 1 U •how 1n slidea to ea~e. Some are ata.D'ard mach1Dea, but 

J110etJ.7 we 4eY1ae aDd uae JDOd1t1eat1ou ot tbem. Mare 1.Japcn-tutl7, ve have 

a:pec1a11..cl electrOilic c~1c p.daetry. At tbis poiD.t I mat take 

a ttnr ,...nta to clarif7 the picture aD4 1D aim;pl.e I.angu.ap tell ;rou wbat 

IJIIIlpta 4o tar ua. u I aa14 before, tbe .re DU'IIlbllr ot perDIU:tat1one and 

• 

bolf'let1pable soveraenta vbat J'OU are up aae1uat are 1111~ quite complex 

sreat JIIL1l.t1plic1t7 or :blPOtbeaea each of vhiob II.Wit be te.ste4 out, cme after 

'\io 4eT111e abort cute for teatiDg the hypotheses 1 abort cute otta based upo11 

the uae ot atat1at1ca and ata.tiatical theories haYiD& to do with the relati'Ye 
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trequenc7 ot J.et.tera • pafzs ar aeta ot letters, words • seta ot warda • aDd so 

on. One• haviDS 4ev1sed tbe proper teat or testa tar each hJpotbeais, or tor 
• 

several acmcurrent. ~sea, h\DIIall labor could be set to work makiDs tbe 

ld.ll10G& or testa 1D. order to f'iml the correct bJpotheais cr to cut out the 

..,..t. a.Jor1t7 ot 1ncorreet ODes. 'Wilen ea.cb teat 1a compllcated 1 or le.agtbl', 

1 t is obvious tha;t 7<N 14 have "to h&ve 1 u we used to aq 1 factorial a Cbillallell 

to 4o the Jpb, or else the Job 1r0Ul.cl take e0118 ot time. But it i8 our 

experience that f!IVeey teat which can be made b7 .ha.Dd can 'be meaharlized, 8.D4 

S.t 1e turtber our exper1eace tbat 1n ll08t cases 1t 1a pl"&ct1cabl.e to build 

-.chiDes vhich vUl make the te•ta. I 40D 1t bave to tell lOU that -.chiDes 

40D•t tire u rap1dl7 u h'UIIJane, they don•t need D1Ch sleep, or time out for 

.-eaJ.a, ar tor recreation or tor such thirJSS as aho.pp1Ds1 low-making, etc.-· 

1n ahart1 tbe "care aDd teed1Dg ot machines" 1a a relatiwq much more a1mple 

who 4evile tbe testa .J then Ye :t:Jave Cl7PW8l ;ytic eu&illeer& Who mechanize the 

teata, then clevise, invent, develop, aDd produce the mach!Des to perform the 

teat• at hlp speed. We bave to have •1Dteoance enaineera to keep the machillea 

1D aood vorlt1q order; aDI1 the crntanaJ.7t1c aaaistallts vho examine the output 

ot tbe mach1nea aD4 who are uauall.7 abl.e to take the correct qpothes is at' 

rw correct cmee aDd go on vi th them to the tiDal •taae vbere a key is 

recovered. Bext ve ~ have to have other -.chiDes vhich applJ' the recovered 
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-

REF ID:A63413 

ODlJ' pertona, at a hJ.&b rate or spiM!d 1 proceaaea wbich the b\UIISD brain and 

J:uizl4 cau perrarm 'but cml:r at a 11111Ch slaver rate • tet 111e emphasize that tbeae 

18Ch1Dee 4Dil't, they can•t, replace the thiDlting processes tnvol.ved in 

ftS.a mq be a socd place to r-.4 a parasraph or tvo trcm a verY' recen~ 

4-star 
publilhed. book by retired/General Albert c. Wedeme71!1' to ahaw you what Ilia• 

eonceptiota* about ceyptology can be entertained even on the highest levels, when 
the information comes, as the .Na¥7 letter I read you at the beginning ot the t::l.rst 
period states, via cbannela of gossip. 
OeDeral Wede•,v states., in co1Ulec't1on with h1a d1scuasim1 ct u.s. culpa.b1l1t7 

1n the Japanese attack on Pearl Harbor , 1 that Presiclent Rooef.M!lt had em.pl.e 

vh1cb coulA 'break &Jrl code prort4e4 1t vu :te4 tlJe r!P't c~illat10DB b7 

.. .. •tter at l'OU'tiae ". 

Vcul4 that we 11114 M4 a\leh a ..chiDe tbeD.•-ar that we -.I 11;. DOll, tm: tt 
lr 
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•1mpl.e thoughts. It 1a to be hoped that the rnt or General. Wedemepr'a book 

1a .are accurate in other rellp!c'te than t't is in reprd to cryptol.ogic ones. 

low 1 X want to sbov )"'U Vbat a a. ot tbeae •chines look lU:e. Here is a 

139 ~~~-apecial1•.t World War II machine tor 4ec1pber1Dg messages; ve call it an 

•ua1oa- becaWie although it cloaa vbat the eDttJq'a azonriioa711tem does, 1!111.7 

Nsemblaace between it aa4 the enelllf'& ach!ne is purely coincidental. 'l'o 

Yith a tf!V people what thouaau4e ot people on the enev aide are doing, tor it 

t.akea thousan4a r4 aol41era to encipher aD4 decipher tbe •asqes of the :a~~~.~q 

!aeadquarters 1Dvolve4 in 1nter-c0l11111Unicat1m. All these messages~ ar moat of 

them are 1D.tercepted1 tb87 all :f'low iuto one pla.ce 1 &D4 you. can ODly have a 

certain unm'ber ot people to procus tbem. If you have tbe kq ~ keys, then it 

lecOMa a problem O't proc!uct101l•lirle dec1pher1q; 10 V8 4ev1ae special mach1Gea 

to 4ec1pber the meaaages. Aa I aa14 before, t"be machillea _,. not bave auy 

what their aeh1Das 4o, aDI do so at a hiP rate or speed. Bere•a a picture ot 

/ another such device. 
I t/.). ~ In tb1a Dext al14e ;you Bee a tabula tar 6 a etaz!dard tabulator 

'lf1tb a special attaclment deTiJJed by our own eng1Deera •uacept1b1e of doing what 

t :, 7 '"' e&l.l "brute torce• operations 1 vbere you are try1Dg to solve a 'thing on the 

'ba•1• ot re:petitiona which are ~ev anA tca'ttered over a larp volume of meaaapa. 

VeU1 1f' JOU •ve sot m1111cma aDd m1U1one ot: letters, or coc!e sroups 6 the 

locat:!on ot those repet1 tiona is a pretty laborioue tb1q 1f' you bave to 4o it 

-J.(i-
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'bJ hand, so we speed the •arch up A achine ot thia ld.ll4 will locate these 

npet1t10D8 tu, sq, one-ten ... thaw~andths ot the time that it voul.d take to 4o 

/3 (~ 1t by hand. Jlere 1a a speo1al1zed •chine, again a ta'bul.a.to.r, with an sttacl:lmellt, 

!am'e, that 11 uaect tar pu81D& the text ot one 1DMI&ap agaiDat the text ot 

uotber 111i!8aage u order to :t1D4 certa1D •1aU1arit1es 1 at! perbaps d1fterencea, 

ar .ybe ~lc>cies, aDd it Cloes it automatic~. '.rbese relqs are set up 

aacordiq to certain e!:lrc:uitry'; you atart the machine, aad low aad behold, it 

pl"c::Jdueee a pr1J1te4 record of the message repetitions -rr Vbat not. 

Here is a aehine which I personal~ call "Rodin" 1 after the piece of 

work by the gNat 'Prench sculptor Rocun, who sculpted a piece ot PDgineering 

lmdwn u "The Thinker. 11 Thill machine al.moat thi.Akl • WbAt 1 t c1oee is this 2 

roo. teed into it a certain nUIIber or hypotbeeea and you teU it, "lw, you 

...,.sne these bJ:pothesea an4 come u:p with one vhich vtll auawer all the 

tollowmg coa4:tt1ons .• De •chine takes the ~1rst l:Q'potheais, let's say, 

aa'linea that, lml1 as eo01.1 u it comes to a contradiction it 8&18 1 "Hell, that's 

ao soodJ I•U so back and take up the next ooe." ADd ao on. It teats the 

Jvpotheees, oae after the other, at a bigh :rate of apeed1 at electronic speed. 

-mat•• ODlJ' ene 11-.J.l aect1on of the •chiDe. 

I tJ- I To gift an idea ot size of machine installation at .Arli.Dgton Ball, 1945--one 
wing.We D.OW have mare .adern and IIU.Ch :faster machines, and I'll :11ar sbov. you 

1 ~t .. :rew or thea, Just after this next slide-... the Purple machi.De--reconstructed 

I ~() ( entirel.J' by crnrt;anal.7&1s. We also built machines to take faulty Purple •saaaes 

and decipher them. 
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Before abowiDs ~ a :rew of our never :machixl.es I want to awi tch to anotber 

proJector and this lives me a chance to abov a -rew slide.n related to intercept 

I·l vark. Bere 'a an antenDa f':tel.d at Bot 1 <lerma.D7 abowirlg two tn*• tJt masts ana 

x.a .-.bile intercept TaD8. Next, an intercept optratiq position at a Navy station -

I-3 OD Skaags Ialaud and one at Br~baven. Practically ell tbe e9}11pnent is apec:l.al.:q 

.. signed &DCl developed b7 ar tar lt'BA1 and a. sreo.t deal. al the intercept 1s taken 

ill record -r01!'14, on macaetic tape as a rule. 
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Beeauae ot tiMI CtWIPlexit7 at IIIC4erll hish·8l"a4e CZ')'ptO-IJ'I~, tbe F•t 

-..Jarity td tbea cunot be aolftd in tbe fie14 1 e:tther at the illtercept aite 

_. at a rear beadquertera. CertaiA. 1W-Fa4e a)'atema u4 a certain &1IIOUD1i ot 

waftic aJI&l181a can be ;pertCilWid 'tiJ field \IDJ.ta. Aa I .... al.reed7 aaid aa. 

C<laft p:ooc•••1DS can be 4one in tbe tiel.A to JIIMt1; certain iDIDedtate Dee4a 

ot 1'Hl4 ar bue c~s, or f'ar.ocea afl.oat.; 'bu:t as "ihe orJPI;O-&JB'teM ge1; 

aare ccapl.1catec! 1 • be~Daiq to be dCNbtt'ul how tar thia CAD 'be pushed. 

.. . . ... .. .. .. . ... '. ~ 

CCtCIJiT proceaaill8 11 eaaential:cy- & cozwlex act1n:t7 u4 llUCla. c4 11; caD be 

d.~ well only at a.,1ar prooeesa1Dg centera where the lJ.Jiited IWIIbera Of bisb'OY 

akUle4 prr•CJDDe.l cube CODCeatl"ate« azul "'ffR'7 apec1a11se4 ~1c acb1Der7 

ew& be :f..uta), ed lUll a1Ataim4. It u not fmOll8b to iDatall. tba.--701' lmov 

tbe7 have to be •1Jrtia1M4 U4 tllat •a aot eaq. ft.ere 18 110 JOOl 1A civil. 

aocUpt.tiou trz ~1c euaSaerina aDd -~e ;peraosmel-·tbia ia 

u i.m,par'tlmt :tact. to r 1Jiber. We •ve aot. to 1il'a1D. our am 1a p:rettJ' DaC"q 

au cuea, 

l vant to arq a ftlr YG."da abou.t tbe ar•t 1Jia.pcrtauc• ot coar41-.tU.C 

COMII'.f actb1:t1M Vi\h otbe1" illtelli.plaae op!l"at1ou alii vtth 'libe tactical 

aS:tuat1oa. .Al.'IJ:aouP C<IWI'.r 1a the moet nl.:lable, the 111108t t:t.e~ u4, 1a tbe 

l.oaa 1"111l1 the .. 't iDiatptu1ft k1DI ot 1Jltel~1pm-e1 it -.t, u I•w aaid 

"betare, nul. be llvaluatecl, collated, carnlate4 al coord:t-.tecl vttb 
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one COILTOJ cmmander reported in a 
lol'ftd ill Wula~. 'fvo 4qa after tJ1e OGGVOJ' left, It? TM J8111C.._. 

his 
...... Vld.eh .. wo intercepted aDl aolft4, 

1 a. that - ba4 been •iPW 

That B-29 
:diD AOtice t!lat -.aqe &'boUt the B-29! .; .1uet 41da't )lappa to be C!'U1111Ds 

UouD4 there; it wu am there to be obaerved. 
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it ia avu.Ua.ble. 'l'his 1lllrJ lead to carelesnnelle which quickly je-opardizes 

COMilf1" eQQrcea • or course, the f'ul.l val.ue or C'ct.mft' c:annat bP ree. ti.zed. unl.eea 

pOiaible c~ondss a'l source must alvaya be bcnone in mind aDd the danger ot 

JDiU.tary a4vantage is .aever &lone sufficient grounds r~ r:taktns the loss ot 

tbe source-tbts te a carctinal pr1ne1:ple. 

Also we must bear 1n m1Dd tbat crT,ptosyatems 1-ll"e ue\U\l:cy world-wide or 

&Y"8a·wic1e 1n 41atr1bution and cbarJgeA M&df' ~• a result ot suspicion ot 

e011Q}t"omise ~ therefore have a far-reaching cons.-.qwhlee on the ab111 ty to 

proluce COOBT elsewtlere. !he OoJII!IaDI!er seek:lng .., minor d'Valltage by usi;qg 

I 

141f'ant.aae ar even dell)' it to a Comr:endar at a 111A.1or operation 

I 
~ .... 

-;. I 
Jlina~., &nether aspect ot oocxrd1nat1an 1e that between the ~attms 

officers a.g4 the CCJmrl' ofl'icers The COMI!'n' authorities should be ca.ref'UJ.l.y' 

oriented to give the optimwa covaraee tar operation& 1n progress. There are 

Juat so ~DaD¥ :tacU1t1ea l!mi personnel a'"l81lable1 and OD1y a part ot the 

e&lOl'IaO\IS amount at traffic can be obtained and PL"OC:eaaed. 'l'heref'ore tt 1s 

•••nt1al that tt. CCKDI'l' producers be cOdtantly 1Dformed ot current am 

planned operat1QDS •o .a to d:1reet attention 'Where JDOIIt Deeded. This vaa a 

,._wse etaman4ers 1D. cl:lal'ge ot Jarp-sl!ale operationa ore natura.Ur leery o't 
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'teUinS ezq outsiders Yhat the: were .Plawlin& to do, and the how, vben, aad Ybare 

ol the iapen41o& operation. Mu.tual confidence must be eatabllahecl, ao t.aat, the 

COMilfl! pl'oducera learn what the operations atatf 18 ;pl.aDolDg,; tile;,- suppat"t •acll 

other. 

Th1a 1an•t the onl7 cr the most important kind of coopu-atioa. 1,ha:~ ill abaoJ.ute:Q" 

vital tar euccess in CCtaNT production, which u.ovadlQ'IJ l.B 4one on a real.J¥ world-

wide scale &ll4 requires a. areat deal. of cooperation of all aorta 1 UIODS DIU¥ 

tbouaanda of 8killed peraoamel scattered ;pra.ctic~ aver liRI.Cb ot -;he e&l'th •a 

1ur:raca au4 separated by huDdreda or tbouaaa4a ot miles. ~ intesra.tion and 

41rection of' the COOlf.t' effort 1.8 a trul.1' huge mil:l.t&r7 enter;pl"iae aDd requires 

& hiab cxrder ot J~~aD~~Serial abU1 t;y alld 1nteUipllce. Let llle close t!ai• pu't 'bJ' 

aq1xla that not CDly doea NSA have a J.alo&e number o:l vorks"a 1n COMifi eudoved 

with sreat intellectual ca,pac1t7 but it also has a'YIJJJ.abl.e to it am uaea the 

braiDs at scxae ot tbe Ftlateat ac:1en.t1&ts at this ccuntr;y. 'rbq ccae u 

conaultanta aa4 adviaera; they work OD liSA cODtracta, &D4 tbc7 help liSA in o'tber 

wqa, for 1nltBDCe1 by :moral support when it comea to reach~ iAto hi&b places 

1n government :ror IIIOneY aDd people. 

'l'bis ends the COMilfl! .P(n'tico ot '1113 preaentat:S.on. In tbe DDt aDd tiDal. 

period we'll devote our attention to COMSEC. 
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