
SICOIID PIRIOO 

autauo\lile tratfic aatety,~ 'fha alopn 'WUS "Daal•t lMl'n your traffic 

~ .... {v t.'·S~-'f"' ., 
law lq aceident • ., I ~t tbe alopn uaet'ul as a t\title -ror 111¥ talk but l.:C'-· 

i " ,, ~ 
WAUQ"' it a little .... Doll't l.ear~ ifOYr ca4SIX: lava b7 acaide.nt. l ~ 

tq 1alk _. ttat @ttAifarM'--;t.D~ GDe) b7 ree.41ns the Webater Dictionary 

~ ~ !,;... :, C""• '{.,. eo., ~~.G .; .... Y' J~ *"' r · ' ..-_.) 1, -/,u 
.. 

clet1llit.ion at tbe word "ace14eut... I mow, ot COQl"ae, tbati\~ ..... 1 .. 1S'"*'"g1!'\1-mtqS""'~ ,_,. 

i~........C.-r.k 
tlf.lo' ~~ 41Hctl1' cCtDCern.cl with Cc:HJB: 4utiea >'but u potent1al. fUture 

e~ ot fiShti.J:Is \Ulita the 4et1nit1on at tbe wor4 "accident" abould. be 

~ 
ot "ili.t..ereat 1A c:crmectiOG With vtat 'W"Ul be 8&14. 1D. a ••nt or two, so I wiU 

•Aec14ut: Literal.J.7 a be.f'.UiDS; &A evwnt vhich tallr.es place vi'thout 

pmtaOQ Q." 4aap to a. thiDfU a caeualt;r1 &a to 41e b7 accident." 
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~o, d!e4 u Z..01c uath in AprU ar Wa ,_r 1n air call:l&t 'With 
~ 

be Jet v1tb au acoiAbt, 1 401l•t know v!lo 1"1r•t UH4 tbe tol.lowill& tene 

n-')0~ ,J.. ,..:rv.. ~is W~-<, '\{....,... N 'd i"f t\ rJ '"w-.J ~ ~~ , 
••teDeutJ"but tt. ia 4ecide417 applicable iR 'thia cuet "Acci4en:tta d.0111t h&wen, 

-41 .. 
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~·~ ~~:.fv}"' ... M,~w . 
.A."Oialf l:M&W 'lttD far lal:alm.. *fbey ~o kuv vat bia air escort YOUl.d be, 

..a ao on. --------------- .. ,._ - ~ ~--.......... .• ,, ___ 

about tile "acoi4ent" ta-moto,.. to auner;x OUr top c,....nder .. iD,-Chiet 

1A-Cbiet Jour~ 1A ,.rU bec&uae hia OCJ!IIl11R1cat1c:»» wre 1Daecure. ttiS 

o.w.l~~J.A~~ ~---· ~-- r---•· -. -·-- • \ 

death vu ao acc14e.t in tbe dictiODa.ry aeawe at that. vol'4--it was brougb:tl 
A ~ --~ ,, 

(-~ _, 

about.\ The Tuuoto 1Dc1dent lat.r save rae to a •OIM'bat uuai.Dg exchange -------. 
~ 

ot 'fOP SJDlJ:l! tel.eanu 'between Tok;yo 6M Waallinaton1,._ kt,.r the war w.e all 

~~ . 
~ Glert&inA"•J.e•'l a tli!'DI4 up 1n the J'orreatal DiU'tee, troa vhich I Y1ll 

DOV red (Pap 86) ; 

ot ursent TOP ~ teJ.egrama which lorreatal )14t iat.o hie cU.ar;y. In 

as • :renlt ot the ~1can ab111V' to r..S the Japuwae co4ea. It wu 

~at tokoheN in tbe interrogllt1on ot Jap~.Deae Na.val otticera. 
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ftrJ' 4itticutt pot1tioo.. Have •t1cul.oua~ conce&led our a~ci&l 

bovledge, we uow 'beaaoe rtdiculoWJ." They were evu. tben queetion1ng 

ta Ja~1e otficer wbo bad beeD. reapoJta1ble t-or tbeae codea &Qd he vu 

llintillg ~t 1A tlae tace ~ th1a 4ucloeure be WOUld have to comit 

auietde. 'Die cable coat1Due4s "'rhia articer 1a 8iv1Ds u valuable 

iaronation on Jape.l'lne crnt08fllteml &D4 cl'.l.amle.t. url n 4o uot want him 

or f1JJ7 ot our ather p.-aa1•1D& }ll'oapteta to caaait •u1ci4e 'Wltll after next 

veek Ybtn we upact w MYe JlilkAt4 tbea d:ey • ••• " 

VuhiDtrtOD unere4 with an operatiODill. F1«1"t7 fJ.'OP SJCRJT dialpateh. 

-YO\A'" l1u.l poeition oo tbe liat ot thole who are .abarru•c 1:17 the 

ru.mato atorr ia 5,692. All t11e peopl.e over vbol.e 4ee4 bodift the atoey 

vu aoin8 to. be publiabed bt.ve been buried. All po881bl.e lchemea to 

l~iM the c:J.uaatt have 'been cOJlfli«er«l but Aone appect.ra vorkabJ.e, 

Suge•t that Ollly course t~ you 1a to 4~ ka.cN'ledp r:4 the story and. 

•q you 4o DOt w:dentaad bow auch a :rataatic tale could. blt.ve beeA 

inVeD.ted.. IJ.'hia JUght kaep your friend baPJtY \UltU au1c14e time oext week 

vbieh 1a a"bout all. tbat can be upected." 

But nat ..zay JUr• .PU•e4 before the Ja,pa.ne•e beaan to realize vhat bad 

Jaappece4 to thea in tbt crnrtol.ocic eupe.ipa ot Warld. War II. ror example, 

a.r A4miral Nomura. the J.ut CC'WQmnder-in.-Chiet at the JapaDe•e Navy 1aid. 

(thill wu OA ..n iD.terroption)z 
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~ ' 

:persietell,t bll4 wather am by lack or 1IJ.ia:ratian cooaerni.ng tha doings 

-43-
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. . 
priD.ci:pa.l code ~bea. 1A ua' 'b7 ~ J~se Ba'Q'. IA this 

.. - ~ - . ~ . .. -... ,... -

abl.e to learn or QUI" 1ll1;ezat1ou a.l.moet .. ~uic~ .. 
4' - - -

.. 
/ } \ vu o.A.. W'>\ 

\..M~w-l.:J . . \ 
•' - : ~ . ~ 

~· ~itJ.ea~I• Cit tlie biiieatw,-c~ ~~1,q 
, -
""• 4 I 

... / 
./ 

"'-'-tluu.~~~~~~""'w American Naval htetariu., Protea-'ar SGUtl B. 
.. "" ,~ 

... . . ~ victoey at tile IIAi/titeo _ tarcu at ~ 

1ntell~nce ~. In tbia J~t, _thia ~utbor .tul.l-7 
-:-;~~ ... I 

- . . - ~ ~ 
beyoad tbe al!Shteat :Poaa1bU1'tJ ot doubt that tba 

. 
•"• I "' -.!': ... ' 

.,. .. ·~ 

' . / ./ 
. - . - / 

4111c:o·vez.Y dt J-se '-plan to attack/~ tbe f'aremoat a~ 

a" .... 
.... . .. 

- -

. . 
-/ / 

~lliiUt&e d.etea~. Vi"" f&tcg tbe J.,paneae a14e, 

/ •• :tnv-~latee ~tlolt 1J>to a rauun 

to~ /p.~~1~ ~tgvcl!JI& tile -~ 

tile 17 ~ eM", ~ to :ln"IW1e Jl14va7 been C<mcealad 

Qa:~o•:qe•aa 88 the p.lu to •t k l'elrl lfarbor I tlle outCOIIle .. 
. 

Jlllitb'1i vell. bave been 4utereAt." 

ot.U" a:lAe 414n't mee~ w1tb ~ CCH3JC acc14eD.ta, let • 
" .. · .. .... 

.. _, 

I ,. a .......... • .. 

ill tbat ,. :bla4 pleDt1' ot tbem. !l'bl•• vere .uot att:ribUta'b.le 1 however 1 to 
!.'. .. II"" .. ... • • .. . - . 

~ -~ 

lt:ri~ .....UO•••· ~ 
- ·. ~ 

.-

>' 

. -. ~ c~ 4ev~'!8' lo!Co\~I'&.LI1611rlf ~ procedures of .OIQB at OU1" ~iea • 1'alra tor 
-. ~ .. 

-~ "' ;$,... • '":. I . ... ... - ...... 
.. <II ,ol • 

_iDitu.ce the JJ4ta~ •ut~~~•~• ~t tlle UA1 "ted Statea Ar:rq Ail' Corpa •uta1Decl 1n 
.~ 

'r•'~" .-... : ...,. 
' . . .. 
?c • ... '• ........... . .. . ' -

~· ·•· 



... 
' . 
.. 

.. ' 

-;...J 

.. . 

.•. 

. 

... ..... .. -

.. 
"';,.l- I I 

~~ a~c!pbor 

;:.~~~ 

. .. . 
' ·. ... , ,- -., -~ 

·, .. 
·, 

-~,-

. . . 
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. .. 
Pl.oeati. oil :tieli1• 1D ··outbeaBterzl Burope. We l.oet 

, the codes aDd code •18telaa ot ·farmer 4lqa, even 

period o1: World War I, appeared to 'be and were 1Dlee4 

:. 
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.." , \.. .. 
... :.: ... _ ... ' ;\.... 'II. .... , - • ... .1 

~ -~!Deer~ ~ 4~~ IW8~0]j-L't ba4 to tr&vei WILl tbat which b~ mechanice.l or 
.. : ... .... ... - - ~-· ~ri·cL ~ - - .,. -,. -

" :.;'. l~tro~~c~'i~ ~.~.·m-r...ra-r.1.Jal ~ «t crJ»to-coznmun1cationa voul4 at least begill to 
-- ._ ; .. . . ... 

- : ..... _ 

•oj' • . , 

.. . ~ -

J\li;:aiL..a-!!~!11~~··-- &c!Gfat!~·;wtmctod•Pfosteeasea ill our·· 

... 
• I .... I 

r ,- ... !' •• , .. .., ' 

·.,. · 1tlftpnz•ilh~'*'•• J 

. 
me rem1D4 ;you that the !Ja.petua tar 4evia1D6 aa4 . ... . .. - -

• :r~.. '~~ "-, ~ • 
~·"~- -aev.~op~A. tuter ~ tr.r c:rnto<QIIIIDUllication came not only traa the nee4 

. ... 

• .. 'Ill - • • 
·.. I • I • ... 

'~-

;~-. · .. fcrr. epee4!.G- ~ypio .... 
"'""' ~ 1 ... ... ...... •.. II 

' . 

·_ · · _.in -,~.,. b~ ala --UA -perbapa :more ilqparte.ntl.)"---trom. the need 'tar JDUCh 
-· - - -

.. , .. .... t . ~ ' ., ... 
·-:~. ~~a.te.r aec~i\7 in th cOBIIIIW11cat1oiaa1 vhich were DD'.r J.arp:cy b,y radio an4 ~ 

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

o.apparatua will thera:tcire 'be ot eame 1ntereet. We 

~ ·- . ...... 
"' .:: 1 I '='- ... ·: ·-· . to. 

• ' . .• 
_, 



. . -
~ ... ~ ~ . -. - ... ------........--~-------..... -
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> 

.. _.1' :;. • , • ~ - • 

. -~ ~-- ~-t:'·:·· tJat ¢ . . .. 0_wet~ nt'iO~tdll ---~iet Sipal. 
.. I"'*' I ... , - ~ • 

• 'ill' f.. I ' ; =- .... I .. ..,. - ._-_ A.-.. .. ~ 
o c. "''. "" • • ,;.._ • I • • .., ... \..t...J., :·_.... , 

" .·. : ..-~·· :..~ ft::f&lf't=tates ~ :. ,.:_.1he:. 1l.icle picturea tha u.s. Arlq 
• ~ ~. . ·, ,_· . - .... I ., • - . - • 1\ . . • . 

.. : .• .- - - -~'" : - -~ J»64' -·~~~-\~\t;C,.~~ 
. ~ ·~: C:1p'ba- :DiBle,~ uae4 111 the period filii VQI!:W Waa: !: a .f'o.Uowa exact~ 

- • ·.,t.....•' •. :-··.·.·.-· J\_ L.. _ i.l\ 
, ..... ~,~,- ... -

· ·. · ~ i.W ~iaai~jtl.·{Al.'berti ~· :it aeems to have t&lcen a l.=c tbla/ 
" o I I 

.• _ .. ; ~tar ~-S~ Carps i;c; pt -~up with Alb8z.tit 
~ " • .) 't" • I 

I - • .. I I 

. . 

! 

_ ··~ I.~ _it takea a lQQ& tiM to n\irae a patent throush the United Btatea 
• 1" ; • ~ .... l''l:, 

0 
i 

0
.: • II .... 

1 

1
" " - ; - -- •. . . . ' .. ~ ...... 

- • . -- ··- - . \A \4, 
~~n\ ~i~, but A1'berl1'•~ 4eviee ¥u f'' M]l~· patented in 1924. Here~ 

I , • • L • • • " 0 

, .. 
""' '·' ~-

... , ... 
1 • ·~ '"• - .. I ... • ... ;.. - • ., .. • • ~ ... • 'Oij, 't • I " ": 

"leit 18 IIi. plcture at the VbeatatCllll8 Cryptograph, the· tfraii· real improve- · 

I • •• " '0 . . 
. · $t ·on All!Wtl•a 44iv1ce. X lave the ~cow 1D. tbe United States, llllqlM! 

• -:- • • •4 • • • • I "'., ' • • Cit ... - -~~ 
. . ~ 

.. _)~- ~-¥<:r~J~ ~•ve ~ought it with~· "'Wbea.tatoae 1Atereated himselt in 
. . . 

L • ' j : ' • • . • • . ; • • . . 
' ~ . ' it Jt.". .. - ' .. '1 

: ~~:plQ- ab.f~ iAVente4 hie 4ev1ce in the latter :rart oi the decade 1871 • 
• "'r' ~ • 'li .... I • \ • o • I • • .I 

' --.!' • ' - - "":. ~"":' r '"",. .J.... .... - .J"o I .' ,f f • .II 

• : lt ia DOt.Juat a·~ cipber 41ak. 
I • '" • I 

: a).p!a\let on the outa:l4e ocmt&iu 27 placea, tb. one au the :Luicle, 26. 'rbere 
: , .. r,.rl' ·:.. .. - :!' ' .to 't 

'o. ,.. 0 0 I ~ ,o '" o ~ - • • • 

~ a litt~u.t~-par ill the ·4evi~e -.o that aa ygu eucipher a ••USe aa4 
-~' . . ' 

a, 

-... -...'1n.xi"n the lt!IJ ~ •at.nute1• baD4 to the let.tera to the ;plain text 1 tbe lmau or . - . 

. . . .., . 
-)u41 Just aa iA a clock • At th8· cloae ot thia per1o4 thoee at you who woul4 

. .. -..· 

¥" like to exand ae "the device IIIQ' clo •o. 
•• "l:" -

,. Jfov_ iU i917 1 1u cutiAs about tor a tiel4 c1pber 4evic·e fer use on the 
~ I .. o 1 ) 

J ·' .. --- ~ -

~; - ~eaten\ 'tr~t1 ~ "lrttiiah all.ie~ reauacita~ ~ Wbeatatoae•• pr1Dcipl.e1 
. . . 
- - J. ·~ -. . -~ 

... ..... ..c.:· 
• I "o " . ·-·-. 

:." -' . 
~1-

...... ,. ... --. ,, 
. · .. t. .. " .. . . -

-·• I 

- , . 

.. 
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·~ 
. ,_ 

- . 
embodied 1 t in a 11 ttle different mechanical. form, ail4 made thousands ot them. 

.. , .a" .. .. • ., .. • • • ~ 

- .... 
' . ... .... : "" " ... 

Bere ia one at tbie:m. aDd here is an American copy of the Bri tiah model. It 

' -! 

~-baa-. 27-unit alphabet oo the outaMe ~.a 26-unit one. on the. inside,; but. 

• $ 

. ~ there ia now one adcti tional aD4 very important teatU.re. You vill notice that 
I • •· 

- . . c~~Jk~o.cl&~ . 
b~h alphabet& •.• asia: --4A&az!&llgl!ll! "tm m1Xe4 sequences, whereas before, 

... ~ -.. . ~k~. 
' ·· . _ 'the origi.Dal Wheat~t.one 1 only t~e inner alphabet 1\ ..,_IWted. 1m( I-•~- you. 

• • I:~ 

·w~ be .ixltereoted 1xl a ot~ about tbi~ tbiDS· It wu .4ec14ed to ~opt-~ 
4e~1~ tor use ori the \lea tern tront after 1 t was approved by the cr;vptologic 

J' 
; 

. 
- .. / 

ot each ~:t the principal allies, British, French and 
; /'• 

/ 
American. A o~ of the device was then sent to Washington ud the head of 

:........ I 
"t ~ '"' & ~~·.. ... .. t. .~I • ~ \ I .. ' ,. 

' • .the Amer1~an cr tolog1c agency 1n Washington awoved' it. At that time I was 

... . .· ' ~· ~ \ . . . . . : . ~.- :~// . - . . . . 

teaching achool--reatm'ber · that photograph I eha-..red you ot the school tor 

... '. . \ ... / . 
. . ,'. ·;- .tnSt~tiction in crfPtosn:phy and cr;ypt~l.yllist SomebOdy said. vhy 'not send it 

-... - . ' . . \ / ~ ~ 

. :· .. ~, Ou1.. t~ ~1~~; ~ .•~ ~~- the7. iye to ~- --~. tbe7 oent out a set ~ teot 

m!l•~• a.Dd one day Co~one~~ came wal.king into 'Til¥ of'tice, handed me a 

;;. •• .,; ;:per; i..a o&ld•' -~~-I~ ~tat.,;..,, :·thu.k. Sobe them". 
.. ~ -.. - ·. I ."\ . 

• . - . . . ... J_.. ../. - .·. \. . . . - . . 
l took one look and saw there were five messages, just tift, a.c4 they were all 

·.:·, :.ir ~-~h ~· aL 3~ J.ett<.rO ~- · ~~; ~Ohl • it'is t! to tr7 tbio. 

-:- !-~~ .. ~~~IWoU.~,~~ -
' ·· .. X have ?'ther /'••'~ h)." The Co~onel ~aid 1 ~ina bard at me; "Young man, 

:r ;· - ·•• \ • 
• • 1 \ 

,. 

,. . on tbe ~at day· o~ each month, you get a 11 ttle green. piece of paper vi th rq 

: . I_.·.- . . ". '~-- . 
/ . 

~ in t~ 1~. right-hand c~ner. ~ It you wo d like to continue 

.: -· I~ . ~ ~ 
t"ecetY.1~ t'ose .bite ot paper, you~ J. start vorkiDS-~n the~~. JDeaaagea right 

~~• ~i.ai_i_;··•:eo, Sir!" Well, l at'isrted 1xl &lld 'b)<~~ ~Ted at 
,......., .. . 

\ .! • 

.-48-

• ,. 
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. 

A ..... ~ ...... I .; ~ • 
~ • ... ~.J~ .. ,,. "'J' ~ .. .. ... 

~·-~. ·;·~. ·~i;-~~-. t·:.i~\eu you, .I teit t~t ~~ii";:-alphabetJ~i>ll!v~ 
'f. ... "'C ·; 

1 and it 

·. 
.. . . 

'" · ·. ir~ ~onnee~ -·~itb ~ aubJect ~.~"J'U!Il.l:~~lliA-...JL.e\•~'\.WS..-*II~:tne~~~~ 
I o4, 1 .I 

.... 
~! .. 

'. ' ·.. -

~ . 

... .. 

. -
~ 

·, 

- _, ·., ~ l . . 

mind v1 th that vord as the 

.::. :, . 
' .. 

~-·· -.... ·- . ~ . ~ •· ' . .-.. 



... ·-

. n .. 
.. 

·' 
-- .. :.· -

- .. 
~ . 
ri- • ' • 

. ' f'QUD4 ·~tb 
• ._ :. - ' "'Il: ..... 

. 
.. -~ :.. - . -

. t. at!ll 1D o~rative . ~ ... 

. ~ ,., . ...,. .... 
' . -
RE·F ID : A:63 4 0 6, 

.. ___ ..... 
·- .$<.. .... 

.. 
·" 

18 hOWled in the JllUSeum ~ a ~ittle haml.fJt 
.... ,..... - - ' ~ . ~· 

-.=· -.. -
... ' 

4i4n 1.t have a picture made. cius WBdsworth anticipated Sir Charl.ea 

illwnt1on W a i!oo4 ....,;. ~ • ·. . • • . ,. . . . 

~-. ·,i. ,_ . 

• ; • • 1. Jfext cQmlir• the cipher c;r~illder. A French Arrq rea~ve offic~, Comm•u'MJant 
.. ' . 

- i .. . ; .. 

· .·_ •. --~•r:~~;Jtried to iliteZ'!at ~he. Fr~h ~ ~ ~ ~vi~.• vhic~._be,. called the 

--·~ u_Ceypt.~pbe Cy~UJdrique", ar c;y~1Dtr1cai cipher. Bia d~vice cODSiated ot 
- ,.. - .. 

'. ... !' ·.- ) .. 
91- .,.. I • ~ • .... ,1. p "" 

·, a ao~ies of'. d1ake with a ceDtral bo~e so that the;y can be mounted upon the 
' - ; 

· ~bdt; each ~ialt bf.t.U,:s- an &lpbabet (or 25 l.ettera in thi• caae) in diearranpd 
,o ...... •- • .. •. oO ,1, I 

' .. 
. ' . 

... 

z..- ..r' 

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

, -~ .,"~ . 

~ .. 
. ..... . .. 

~-- - ·-- ,. .. -. i"':.- .c • 



'"• I ~~ - .. -~~c ., • ~ • 'II • 

( .EE~ ~'lD :"A6.3j:O~~·· -· 
... 

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

\... ·-· .. .. i .. ._1 ..... .. 

'tbe Q~ 24-:r~ of cipher te~t. 
- - . - .. ... . 

.. ., 
', 

... ·;-.: toe.• 

......... 

. ,.\ ... . . 
-. 

..... ' 

., . 

.. . 

. ' 
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r • 

. ,:: . 
.. . . · 

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

.... •:'w ret\u-Dea 6-oin the A'J!II. We clidn•t think-·tm! device V.. very aecure and . ' . 
• ill • 1 : 

. •61~ a~l ~ber~upon M&~~urgae iaauea· a cbal.l.enge, .;.hich wu accepted. Be aent 
- -.r • ' ·~ 

... ·'. 
, .. . -, 

.. ' "' ~ ill 

.. a; ·llllltlisqea~:· We atartec1 :lJ:a. with our crew to try to aol.ve the messages 'by 
~ .. • r.o• - -= •,.-

; - .. 7 .. 

~ . .. 
·t 

- ~ . 
~- cbal.lenp _ meaaasea ~at ·~ old papara 1n the Office ot the Chiet' Sigaal . ~- .. .. . . ... 

•t!, .... 

'': - ·_- ~ o.t'tie_er aa4 tbell :x knew ~ neither we nar o:..2 solved them--look at them! And 
- , .. 1 ' .. ... ;_ .. 

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

.. _-, _, .. ( - , . ..- . ... - . .. .. """ - . 
···.~· ..... we 'tMl'...__upe_~tiDC mili:tarl text! In 4ef'enae of Mauborgae t•ll say that it waa 
.... .. . :. . ::- .. . " 

._ ~~:- ·- ·-· . ,: -~ ;2 .... ·'.. . . ' ~ .... -._---. ~ '· 
· ~- · ~ · 40t he vbo aOOkea thoae teat ••aaaea up ~or tbe eba.l J ease--it waa cme ~ his -. . 

--~ ... -
~ . ~ 
... ~,J -~~ .-, 

.... .... 

\ 

t - - !:.a 
• r.. .. ... ... Jo 

.-t&'•l aa:ht tio aiu aJ:cle, 

• ':lo -. --~ \: -- .:. ........ .. _-., -

·. tbnngbt....-....~tbizig to'"tto·vaa· to ~lqia or "t!l!l l'&"t. When after 
~-· '-t..:. = :. - - ~-.40 

~~·T-·- . . . ·_ 
·. ,,~.'tbr.. n.o'bocty bad eol.VfJd hia cha.l.lenge messages Ma.uborsr- went. abea4 an4 got 

; I I ..... 

~~ ... .a •• ~.,~ •• -...... t--;..--,~: -.... .. .. ·; 

.. · -:.: .. · ttbo tbiDS Oat, im4 • ..._:t:e -- ..... 
bba !X11"tbrt ot t& amiopdm'£ Ol t1ii W:SIJ •* •• .,. 

• ·.' ... - • -~- .... - • ,. • • ~- _- • :. •• • .. • • • - - •• -~- f- ~ • 

; • -th~aode.' ~ tbem,._...te• ~ ~7 were uaecl by the Artlq1 the N&VJ'1 .the Caut 
., .... , .. ;:lo ~ • 

. .,.... 
}& ,. • '"• ~ • :_ .,. •: '- • I • 

to invttnt the ci~ e,-11ll4er principle, arid be auticipated tbe l're!lchman, 
... 

• .. ;o:. .. .. .. . .. ~ .. 

Bare 1a the t:lrst pap 'at hie 4eacript.1on or hie ·_ -~- ia~~ei, 'bJ a centw.or~: 
• : - .. :• r ' 1 r ' ~ .. • ..., ' • ..... • • • • 

~ .-.. - .. ~ _..:lt, -.. -
" ~- J:.,. ::-; ' I ~ • 

~ I '" ~IJ., .. I :..... • .. • 

;---~ ...... J.'Sl _: .. ili...--'_.;"'-~ .. ~lr., ·: .. 

....- .. ._ \rr -a-.- ~~ .. -·- :~ ~.-- .. .. . 

,.. .,T"' 

.. 
-r -

• -t:-" 

:· 
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:- '~{..~~ W\..AJ.=~'· 
-~ ·~ · · 4•v1ce~~llare 1a tb8 aeccmd 18P· You. aee bia caicu:t&t10D8~ a;iviD& you a't the 

; 

... ~ 4 \ • 4 I -. -. ~-

i, . :· > 'b.qt~ ~ ~~:~--~ti~- .ti-.at. ~1~ partie~ device aftal"Cla--a vbai. 
• .. ~ ~ r" : ' --

T 

· · · -~ · ,· cl a ~. D~ ~use Jen'w~on ;eroPoaed a aet ·at 36 ~iako. 
_. ~:r -~. ~. ~ • . . ~·-~: ·. :-.. ' . -. . .7.. i. 'J.f\...~ ~~ tJ 

:; . . · · ·_- --~-•t~t.be ""-.of ..,.;.;,icy prov~ bf tba M-~ A aoaa. came~ ~.JT 
~ 1 

I - • • " - .- • " .. I I .... •f•• M • Jo • -,.,. • • ... .._ • .-

• r .. : ,3 :"" £" • ' r .: •• 

• • -:r- ···tho coaclW.ion tha\ eecurlt;i vwld be :mu.ch increased b;y tbe use of variable or ':•·-'- .. .-.·~~- .. -~~.~P-vl~~~ a_.c:a..,L~~~~)'--¢ 
··· . . - ..... obaitpabl.e alphabets. f!ll'.t. "'Sit« a • lerit-..,.i&DD. Wich ve cOUld DIOUAt slips of 0 . ·•, ' - "' 
'-- -.-t: -~ ~ t.;.W:, ~~~..,:'-~ &l.plabeijaa o1'ten aa wu tel.t 

.-_- _- ~ N~~~~-~~ 
-~·' nec•••a!7: ~ 'l'ba.t vas t11e besinni.Ds or variant tarma ot '*' atr1p cipher 

: ~·: ... ii'- • • .. - • •• , .. 
. . device~ ~ed "&1 tbe ~ rca-ces I d later by tbe State De;part.nt aa4 the 

":..· "" ill• ·: .r"t' -. C •1.. • I ~ ...... J - • "-.,. • I • • • 

· , · . ~ ~- - :.'f;r~ury De~nt. ..gf_."tba.Atri:g ,pi~!ervktt. 

:. 

.... 

., 
't : .-

•. 

.. 
D the wwqa ot ..af.IIC·tbi a\Hpe-o.i.V. .. QP!!'~~ 

- ;: ·=-- - -... 
!'. "' '" • • • ~ ~ C ~ • .. I I I 

• picture at the tiiJal Arrir3 tY.Pe of strip cipher device. You see the chalmelJs 
. , . 

--: ... \ ... ~ ,. .~ - . . : - .:.. ·, ~ - - - .. - - . - ' 
1n vhi~h the al.pbabet etripa ,... lneerte4 · accordi.Dg to tbe 4&1~ ke;y, aD4 

J • 

.I' ....... - .. 

·tV -thi. that Dot ~ the tratric vouli. 'be ~ tha .~·set-up at strips ar: even 
ill ... 1... _... . "!. - .. ... -

~ ~ ~ 

'Wed ~ s.- -.;tripa. The U. vas to :Cut down tblt amount· ot hterceptible 
• I. ,1, .. ~ • .,., ' Jo ... IJ, '"• 0 '" 

: --,~~.;\;.~·~-!<e~-~~~ ~ .._,_..__ ~ ....... -Y·i 
.,-l·::··~::..:~~- . 

lfeXt we coD. to a •chine caUecl the Xeyb&, inVfiilted b7 a German, 1u a'bou.t 

. . 
-~ , · !1i~ ~ 1925. 'the Xr)"ba ~ the laet word :ln the way' ot mecban:f.cal c:r;vp'to .. 

. ' 
' . . - . 

• I ~ .J. 

c. ' • • .... 

.... ·· srapba at the time, aDd Mr. Xryba tried to interest various aovermaents in . . . 
.. If' ~ I 

·~ ~:t. -~~ .1 thiDlr. I aboul4 explit.!D: ~~t tar those who have .o.ever aeen it • 
... . ... 

·, -. 
' . ' 
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t • .. ·.1 ~ .. ~ -

. ·1e ~~-on a ·a1ak which 18 rotated angUlarly' accard.illg to the toothed 
-:.· .r..., _- .;.. •. ·.., • • -~;._ .. --:~: 

·-· . .;, : 
.. : ... ;I I' .. - - Jf' "' 

, . . '.'11le~l .ic'h ill _til here. , 'l'b.e aipbabeta C&U 'be reColo~ it" JOU Wish, by 
' p.- .. ! ' - • : - : .... ' • ... . . . . • ' • : - •• - .. . .... : : . ' 

., I • • 1 t o. ill I -~ .- 1 ~ J ... iiO tl • 

.• eli4ins the "metal pieces ori \l'hich they are printat Iilto toe slots. Prom a 
' .·· r . 

I I .ID 111o C ~ • I I 1 I_ • 

1 J 1 • • I "'' • .. t • ... ..., ...... I 

. - civen atarti.Ds point and with a a;iven miXed alphabet yo~ •tart with tbe tirat 
• .. ~ I 

. ,. . .~ ~ .- -... : "" .. .. . .. ~ ... ....,.._ ... · -
. lette.r to ,. enci;Pbere4, see' v"bat l.etter •tancl• OP.Poaitei' it, aD4 write it 

• L, ._'f. .. .. -. • .. : .. .. • .... llo ' ,. ,o '\ .. ,...!.. .. 

- .. . 
40vn • 'thezl JOU p~~ this 'button aa4 the movea1Jle 4iak viiJ. a kip & certain 

. ' 
_ , ..t ,. • t • ,. r 

" 

... - ..... . 
·-n'I.UilbQr ot apacea, OJ)8 to seven, someth1nc like that, u4 :You encrypt the 

: '-1 I ~~~~ • 

·• ·-
.~ DtXt let~, write down ita ~~valent, and aive the button. push. lfow 

... - - - . . - - --
.. P, r r ~ • .. ,. -

hGr.· 1a a 41aae.rtation an the number at permutat~ons aa4 combiDationa the 

~ machine attar4a, -written b7 a German ·mathema.ticiali •. · A!f I bave to aq 
• ·'C" .. 

a'boUt it ia ~t :tn this cue, as iD ~ atbera 1 merely the llUDlber ot 
. ' 

permutationa ~- combi~tions vhich a sivu. •chine a.t:rorcla, like the bircla 

. ~ ' ..;. ... 

t~t aiDs in 'the Spring, orten ha~ litt1e to' do with the ~e. Much depends . . . 

1- c. .. • 

· upon juat · wllat ~· ot _&l.pbabeta are em_ployecl and e:xactl.Y haw they are 

e~~~plo~. r.ar., l!lumbers of permutations aD4 comb1DatiCa.s don't frighten the 

:-.cm~t at ail. For example, to siva )'OU a aim_ple Uluatrat10Q1 take a 
• I! I .. . . ~ ~ 

.... 
liJil»le manoal~beti~ lubatituti~ cipher. The nua~r ot alpbabeta tbat cu 

l ....... 

• -· t 
t -

·:.'be ;Produced ia'tactarial-26-~~t•a ir. larp, larp number-..48)· qua4rilliona, 

291,451 trlliiona, 126,685 billi01181 635,58Jt. millions and a :rev mare but you .. 

';. bOW' .. well as :t tbat ;(OU dcm. 't aol.ve the IIIOnOIIl.phabetia substitution cipher 
.-. ,. ' -., '... • ·.... ... I • I aJ • • 

··· bf &n exhauati_on method. There are very much simpler_~ ot doiDg it. 'l'ake 
... 

9, -- .:_ .. 

... 

anotheJ;' ~lea Suppoae JOU have a aacb!De tbat ;Pr:ov14ea hUDd.l'eda or :m1ll1aws 
; •• ~ & ,• .;;: 0 .,; 0' I f • I • 

.. --- . • ' .l'' . 
... _ ". ,_ . " .. . 

.. =· 
•P I 

. , .... r - s •54-.. .. . 
~ " "J, "' 6o- I ..r. 

~~~~~------~~~~-·- . 



. " 
· . 

.. 
·. 

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

~ ,-~· .. 1 

·--
;:. 

.._l.-· -,. • > 

.. . 
• '1: • "' "' I ~t "' • Jl • • ~ 

.. · ~ ~, To re_:~l.l fl.!'! to o~ poeral. •urve;y at crJ»to--.chi~• it became clear· 
• I'( • J • • ,i.• ~w • .. •' '• • 

- ... , #' - -· " .J .. - - .. "' .., 

. ,. . ' .. ·~ ,. .. -
~-- . · · .. ~~1.-t. ther• ~ ,;. 'F•••ilil .need 1n the m1itar;y aod iaavai aervic•• ror two 

• ""' 1 .. _, .I ~.·.,., ;,t • 1 
~ ... '!4 .. •'"1 t .o "!"' o r o ~ ..:-., / l,... • .c. .,. • ,-.. rt- .a. II" I .-c,_ • .. -1.. I 

I ....... -~ • • 1'"1" ~ ~· -"?="' ~ f:l_. 

' · ttpea Oi aut~ t-ic ..Chine• 1 that ia, achinea which would. p1; out ot the 
r ~ 1 - "' ,. .... 

' .. . ... . 
- . ~ 

1 ... 1 .. 

r, .. 
..,._! • .(~"' •. • 'P., .,.,.,. .a • ... I .... ., , .. ~ • •• • • ,.· • • ... .. .r 

Sipu C~-'ts_~at~1ea1 4e'fti~ .without ;~u~e 'trcm Waahi.D&tmi'. 'l'be 
.· 

.. - ~ 

'• . I .... r"- • C ., "'" "' ... • " • " 

Di;rectCil". Qt tbt J4l;»ar."&tQr1.ee •t that tiJM vaa a p-'eat 'bel.iever ~ autonom;r 
o r I I I :II;J• .:~"!. ... !~~ 10 • I 

IW4 lie ~ll't ao!Da to ha"VW Waahinston tell hia anyth1q aboUt hov things were 
... ~ • '!l' • • 0 '. 

-=. ... --.. -

• ~ • ........ .. ... .. - • "!. 'i 

· r- 't'o 'bt 4~. 1.1bea it Q&JDe to ~evelopinS a c1pber DBChine, be clec14ed that be 
~ .. ' - :• .... : .. .. " ;:' . . 

.. '!: !• 
,,,i . ' 

I I - • "' 
0 

cr;ypt•na);yata~- So be proceeded 011 thi~ basis 't!O use up tbe tin1' bit at JIIODe;y 
,_:":, "' f I .. I 

> ~- • ........ •• •. - • ' ~ - - J b .. ..,.~ ___ n:T 
"'.. ., • I • .. •• .! .... 1\0""Y r:-:~ "_ 

... /· .. · 'tbat waa. anih~le-... 2188.. We in WasbiJI8ton were 'iiAII:w,e even to know what . -r: .... ,· :. . ~ ..... ~~(; .. :· .(;. . . . . : ::_ A .. 
.. ~ :00:. -~ I".. ,.. .. .. )"'~ '"·} . '. ; ... f::i!'· ... 

-~ ··'::, . -~ . , -~,:~::-.:-- ~ECREl] ~,~~. -·· · 
....... " ..... ,. o; .... - -- .... . . 

.... ... • .. ..,r 

... 

..... ~ ..... .,... . I. 
:· 

r.-
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.... • ,_' -Jo 

' .. ~ ~·.:. 
. - : ~ .. -

r ~·-,.;:.·-..... ~ ".···.· ·.. . .. -, 
.. , .. I ... ~. f: •• ,.· .. ~ -·~ ~ • .. •,6 4 I I '" • I t ":"..:;. • .. .. 'J:.'"P' '"I' • ~- ' • 

v•i beiq built unt1i the-:tuial. mcxlel Vall completed. &ad rea!y to be 4el1vere4 
I .: _. ;.. oO • ~ .._ .. • A ._ 4 .. ,- I .. '"' ~ '-

~ f' -:: "" I.,,... o;,. ,. lo;;: ... I' 

Ill, • I r .... ,, .. '..: I It p ..... .,~ \ I..~ • '" I :' I • ~._ • :.: ""=r. : '" ..... J '" I • • -

. : ' ., 

.. ~o · ~. ·· -~~i c _ ·~~ ~_I -~ ~ ~titEr _ar b .~~~~1-~--pt up 80¥ 
.. • ... • - ~: ... - &.; ...... -. • • 

. .. 
lj 

'· 
elt, eo that 
II'" "• ... -. 

t. 

~. 

• .... t4,"' 1116:1:&~· liiti cotten ilfl3' 101li8i'E!iiiite hliiP't"··Wftlll he e:acipbereG a 
~· .. .:!! - ... 't'" - • • -.1 , 

.. " .. ~ I Ll ~ ,.- • ~ • ... .. 

tr _•••~·-.- ..J.·_~ ~(GlJiiU lifiii'tiiei
1 ~ lmi~o-·-*M HH_t-~~ ~ minuGB'; 

.. .. .. , 
r • .. ' t • •'" "' .. - · • • ~ ~,ee-q ~ .... 

- ..... ·~"!'!H;·t!J: • ~~ ~.-m ., r.~ vllole 4ev-""' ·. --
.- -, ~'";- --~·--~~~~en:;~ ~-~e6ver1 1~ ~te4 ~~t little m::m.;\ 

,-----. . .. - . - -- --~- _...,...-..,--.-- . ~ e . 'tk!'"'" . [_ - , pa. 
ve ~~~~h _b~ineaa. ,...tx....,t fti'got !o• Ctii"")'OQ'I\ '&'• 111M,...16J"U.tDgJ."fH:P::.. 
-~ -...... ~ ~:....\.C._ __ .::. ,.. 

. - ~,.. .. 
:r:taall y went to pick up the machi.De 1 I ta.lkecl to Colonel So and So, who 

tol.d me vi th aome pride that hie machine vas all mechau.ical aiJ4 that there wa.a 
::, . . 

I ' 

zaothina 1D the ~ at M electrical machiDe or operation that ;you coul.dn't do 

mech&Dieal.ly. I asked& 11Colcmel.1 can you light a roam :mecba.Dical.J..y-t" To which 

~ 
-;.,~: ~ replieda_ "You've said enough-.. get out. 'illft1tls the •chiDe,. take it with 

h 

..... 
you." '!'he power aource, which 1D the model was lauahable,. he planned to 

8 ~-"--.. ~ ~ ~ ~ .,.~~~ ~ ~ ..J; ~ r.Q__., ~""" 
JIIO'torize1" Btn Ji •• uot J&gze1s ·•••q 4iriiM the crypto-priDCipl.e wu very 

-.. 
....... 

·.::::· ta~t7--it. 41ciD 1t ~ ~~h tlme~to ieo4~ me••-~ ""\0 
:·~ ; .. • "j :t ~ : ......,. -

{ .. -... t\ _ labC!atorie• ~elopuent c~ ~o IUl _ignalliDioua e~ ~ 3\lt I'm iJ.ad to aay 

·· -.~ ~- ~M~ohl-t.a.~~ .f\ 
.;~ · · -- tbat1\waa an unusual Col.onelJ those who came later were mu.ch more 1Dcl.1ned to 
• IJ . •. ... _ .... 

~ ~ 

c.. • ~... :. .... -. ~ •• ~- ~- • - "i ~ ~ .. - • 

, ~. :·take ..livice ·rrODl·'peratm& 'eX:Perieneect iD the :r:i.el.4 o:r cr1PtOlogy-. · 
5o :: ·- ·- ... .I" - 'Y .. ;- .. , -... .. • 

- ... ! ..... ' ... ,-: • "' .. -....... ~ _ .... - ... \. _,.. • '; - ... ,,..... -
• lr'j ~ ... ,'r:. ., .. •.,L.:: .. •, ,. • • : "' ~b. .... Q.tQ... 

_,: · ~ ·: --. _ , _. _ · : 'OW: -~·_co;. ~~ a cfevelo~nt ~~_ch ~ 1~- . at ~ interest to us • Here' a a 

.- ... ·" ;,. .I • --~-~: I : • ~ • "~ "'; • ~ "'~!' • • •" • "' ·~ ~ ~ .. :.- • 
· - .; )icture_ ot a. pntleam- De.Died'Joria ~· W. Baplin, a Swedl•h'eDS1Deer1 who vu 

._.,.:·. If"· • -: ~(\JJJ. ~£11 
J .. • .. --: • I I • :. ,,., ... :.· ... \. 't ~ ~·: "', • ....., DJ(l(., ~ ,--_...... __ .. --

. .,. ·l-ea·poziaibl.e tar 'ibe invention and development 'O:r one ~ t~ •chinea t~tA• used 
.:' "I P •. • • ... r • • .. • 111-- _., • ... ., '!.. " •,"' • 

'• 

c.~'"• I .. -· ·, . .. _, . 
.z::. ... "'~ .. • 
llro~ I • .... ,.. . · ,., 

.. ,.u: \ 

,_ 

I 0::, I 

. . .. -. . .. ,. 
~·. -. 

. . . 
. 

" -- .,;. 

:"' 

. . . 
. :: ~ .. . _ .. _:... : I'·- ... 
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in Wor1:.f Va.r' l:t ~ sreat quantities. Mr. ltagelbi and I 'bOc.- veq good 

'• 

, friends · atter ·.the ~war. I vu opposed . to takbg OD BAPliD '• 4ev1ce 1n l94S-4J. 

i , .. 

I r • ~ '" "' 

-"~• • • I 

, ; . .- .-!la~te4 bere"J 'but the 4ec1aion to bave the& made tor ao4 uaed 'b7 tbe United -.. .... .. 
.. - till' '.:.. ~. ""' ••• 

·,. :;.. . ,, . ., 
.. ~ ':. . ·"' . . 6~~· J.r.t vu ·• 4eciaicm ca a l.eYel lliper than rq own, u4 l aiJ:Ip].T acceptecl 

. '· .~.--· .. :..... ·. . ... : . -~~~ 
- >:y. • • ,..-

- ·.·it, ~t turned aut, I think, that rq auperiara vere risbt, 1:at: ft" at l.eaat ba4 

. -~.'-~·+rf.ow---~~-~~ .. ~vt~~~~~d.~ 
·. ~.·· -•~11~1\. v'iereai_if .. j;l:aey•4-·l.1a-teD114-~ .... ~ • 

-.... ~ ~ ~ ~ .. ~~·~r-.... ~, crt-"t«t. 'fl\-q4 ~~-. 
. Bow Jua~ a 'bit about Mr. Baplin. Ba 414 vhat I beat describe a1 a 

tram the Greek meaniDg to do a thiDS "us -ba.clLvarAa". l mean that uaual.ly 

you ao into er7P'tosrapb1c vo:rk aD4 then you. haYe a uitrvoue l:a"eakdOWD. Be 414 

- ... ,.. r • 

otlo h~ed •. ~ :~ th~· ~~~·,..., -~'fl-tD'"f,...i&ll'lli"'&F"'..III.SIHMidlflaal!'e•htw!ll'w,.....,.•""'''""' oh!bbet!ll!! 
- .. _ : ... -~ 

' 

. ~ . 

. .... ... ... 
---:- --;--

=s.- .... 

. . 
.. 
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· "·. · . ...-1 a:l-.aa••r~t .vhich 1-111 tell JOU-jlreaen~ · Th1a ia a picture at ODe 

,' . :i. , _ .. : ·~. ~ ·_. · ... - ~ t-\.;r..o'l ~~ ~ ~"'1 ~lo .. ~ ...... .1~ 
. · ot ~ ~liD JaChiDea ~ mod.itied by aome ~ our OI •s in It.a:cy. ,jou lmav 

. -. : . ~·· A ~~ ~~ . 
bSJ'!. ~~~ceful~ CI•• .can bet~.:~ acrO\lQpd :parta here and there &D4 ~ .. ., 

'~· .. -. . ... . 
1mprove4 their -.chi.u to make it a E,illtiy model. see,_ herJs .. tbe 

I 

~~~ and beft•a the. pr1Dt1q iaechan1am. Iu~e tba cover 1a a cartoon 

at a couple ot ell: •• settiD& ready to teat a home--.4e atill tor the production 

Of ~-Jmov-wbat. The caption at tbe bot tau. of the cartoon says: 
I t • - • • • • 

•• •• " 86-36/SO ·usc 3605 
''Yea, but 

3. 3 (h) (2) . 
v1U tbe AI!J. d"!'"*"' thins work!" 

. 
... _ .... low 1 Mr. r.piill proceeded - . ~ -

• It·· 

t mc4ela---tlMJCX-!)2. It 
. ' •. ~~~~·t'l'\.4A'4d.. 
a_~pber _ text, .,14 laM a cipher iDa mac.t~an1aa 

.. ,..,...,.~ 

.MIDyJU.~Iev--. t!J8 vheell, iDa ted. ot be iDe I*'m.!Htlttl:3' t1xe4 the ewt, 
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t ~ .. ~ 

-~ <;11 vas_ ~ .. e4 ·laf-Mr-:-1Jage:tm-vmm h1• · fathei'" bO\IP~~"""'".,.ml...tt-·--alr"t!!·s-veatwh CMrntt:vtr~l.nh 
.. I • _. ~ .. -

.: .., • r 

·:·-L, -~• - ', • "' • ~ ,'; · ........ L~ " ' i"'.-· ·'Ill,~ 
tl.a·1p.;.··~~ Stockbol.m-·wu not a real rotor device of the type ve ~ T,.,.., • .,. 

-- .,. .: . . . 

' ... -r-,. •' 
. 'Col. 

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

key anc1 ~ light "!oul.d. li&Dt; 

f" . J -~ --~~~-~ 
·out~ lisht ~ &Dd" vheela voi.lld atep. 

you vou.14 have to write the letter flaahed 
EO 3 . 3 (h) ( 2 ) 
PL 86-36/50 USC 3605 

' ... 'r.he zaext aJ i~. lliaU 4-..\Jet~ p1etul"e. of thi• llllebimrc-ontrbtt!fli a .. 
I" . ~ -.. -,~ ltr~~~ ~ 

a.=~llrfPen-el"Rt~C!"' Clfpalrt:tw. 'l'he nex-k'A.:tep,...~ •ew•e, ••· 18le-~Mr. Baae-l:lu·· 
~J~;~ . . . . . 

vhen 'f(. iaade the priD.tins mechanism an integral part. at the machine itael:t. Here 
I I • ' 

• l.o() 

1a the keyboard', the .J?1"~ntina ~chanismx in here, aDd now" the whole asselibly 1a 

. : ·· 'riry much~ •maJ.ler and-more douP,ct. ' . 

: 

. ·, . .. 
~9" I allow a ae'rman •chine known u the !g~ .. a c~rcial model., ixlvented 

·,a.QA put on the ~ket in about 1923-24. It ccq1riaed a keyboard, a light bank, 
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··Mr. kebwJi••~r~t:a"t ~ worth nottu.i·· ~-cU.d.n•t bave"-a'ba~ute~ :t:ixed v11"1D&'44 ~ 
~~~~~-'bv-'. --- --
. ~·• ll.l"e _cletac;bc.ble v1rea, aal tb'•..au.ta-•l.lAe aheva...-13- laMe ·• ..... u ... 111111. 

--

~ . 
;.. • • I ~--~ '.. "'...;l_"; ""• 6 O • .;• ... I "' 0 I 
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~ ~ .. ·""..;. : .. : ... • • .. Jo -
-t..- , .. -· 
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... .... II( .. .. 

. . 
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:ti.z tlltt'a:tieU. I had -come to tbe conclUsion ~hat -~terD&l. c,pntrol. mecbanisma tor 
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1Jav1:D& an external ke;y, tor uam_pl.e, a telet;v:pe tape, _which vou.l4 atep alODS 

·-
-
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-·~-;J!,·~~~~~:_ ~~ 
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" ~ ... .. \. -· ""·,.·. :-

~-• ... = I .. 

. -. 
:. -.... -\ 
.... -~- -Jt. .. 

+ .. ~. 

l ~; .. 
._ .. -• ., r \ ~ 

• I '?-•... .. -:;;.~ • lf "'•'J .. tt, 

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

• •'t • I~ .,, ;t .. -~ • f •• _•L.lll!__~___.,;,_...__ __ .......... ______ llllllil_lliillil _____ _ 

" · .. 
~ . -



n 

... . ·J.:-~ . 
•tw. I Do 

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

REF .. ID :A63406~ .. ..... . ..... · 
• • ~ ·r, ~ "' 

P ~, "' ...... I .,,. I l'olll ... J, 

.,, .. II • • .... : .. _. • \: .. 

'-' \ ... J. "' ',.;:,• --;_ . • • r\.,.. • • ~ • 

• :~. '• I I I_, • .•• •,. "' 'i,"'~·t: • ·.· : .... oO:,• : .. .. 1 • • 
0 

• I ... :...... l,l I "' ~ 
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.• - _: .• ~~~~:~-,~~~-~~~ ~~ ~ ~ o- t--rw---\i;, a.aoA 
- _ .. ,_ .•. Jlov' this ciuitt to 'be the cue I 4o not ko.ov, tor there vun1t e.rq coard1Dat1on ., .. k = I' I' I 
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