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VNitE.ti ST;4T'E~ ·rAt-~~t OFFICE 

:·,_,~;-~:~~--~ . ~-~ .. , _; .·.,::f . . .... · :-~~A~i~p.~-- ... 

;.~~-~ _.7 , ~ . ~-.... -·\· s F~~e~~~~~;;;~~! 191,4; . __ Div~sion 
• :;~ .,~.-:~~lilt~ to~ ~toti-f~,~QOiUns lllo~•ii 

it;~~. ~~~:~:ttont *PA bgp.ld w_. &o11oz 

1 ·•. . f :. · • "· · . J • SEC:RECY, ORPEB 
. . . . .. ,""~- {"''. ·~ 

.t·~ :<'fSf.~.:~b~iel:~~;:~:;t~~~~h~~ ~;p~l~c~nt_ ab-~~~ na~~~~ ~~:s heirs, and any and all his assigneas, 
I att9.tn~y~ an__~_,el'lt_s, .. ~ep_~inat'ter designat~d pr:inc~pals. J 

! .f : ·.i~~- a~e ·.he~e~y .not[i·f~ed t~at your app1ica~fon as. ~bov~ ideJ?.!'ified ·has beEm found 
. ! to ,¢ontain subj act matter, the unauthorized d~sc.losure of which m1ght be detrimental 

. · ...... 
:JAN 4- 1945 

'41 . 

:to ;.the public sa~ety or defe:nse~ all.c1 yo~ are order~ed in nowise to .pub~ish or disclose 
I t~~ inyention _or. any'_in~t~rial ~nfo'rmation ~ith r:e(3pect- the:e:to' inclu~Ung ~i therto 
iun~ubhshed deta1~s ~f' t~e subJeC~ matter ~f said apphcahon, in any_wayto any per,son 
\no~ cg~n~~ant of the i~v~ntion pr1or to th~ date of tbe ~rder, inc~ud:ng a~y employee of 
:the, pr1nc:~.pals: but to k~~P the same seqre~ ~xcept.by wr~pen perm1ss1on f1rst obtained 

- i 

! of 
1
tpe Conmiiss·lo~~r of Pl!-tents, under the l?e:nal t

1
ies of the act o~ October 6, 1917 

:(Public No .. SOL ·_as Jlinended July 1, 1940 (~ublic, :No. 700), as amended-August 21, ·1941 
(P~blio:Law 239),. and Jurte 16, 1942 (Public Law 609), 35 U.S.C. 42; 40 stat, 394, 54 
St~t. '710, 55 Stat. 657; .540 0 .. o:·· 2:33, 24S. '· 

' f . . 
: ·~ Any other app11cation which contains'any significant part of the subject matter 
lor !!'he above.idept~fied ~pplication falls ~i~hin' the scope of this order.'rf' such other 
La.p;plication does not stand under a secrecy·o:rder~ 1t and the common subject matter 
:sho\lld be brought.to the 'attention of the Patent' Office War Division. 
: I 

. ! l; If' prfor .to' th~ . i'shuance of. the secr~cy o~der any significant part of the subj act 
I I "- . .1. • J. . • ... 

1 mat~er has bee~ r~vealed to any persori, the. :Principals shall promptly inform such person 

\
·or ;the secrecy ord.e_r and .the p'erialties for ;i~pro~.er disclosure.,. set· out in Public No. 700, 
, 76th Congress, ·and. Public Law 239, 77th CoJ.:l:Sress .~ 
' 

! This order sbould not be construed id any Way to mean that the Government has 
ladopted or contemplates ahoption of the all~ged invention :disclosed in this application; 
1nor: is it any ind:Loation... :or the value of such invimtion. In order to make the details of 
\your invention available 'for inspection by yariou;s govern~e11tal agencies concerned · 
ithefewi th for ·oonsiderati'on of its possible' use iri ·the war program and at the same time 
\to Ji>r:eaerve your rights uhder the' Act, it i~ ·suggested that you promptly tender this 
!invention to the Goveril!Jlent. of the t:Jnite<i S~ates 'for its· use. Such tender may be effected 
by ~ communication' addressed to tpe Secretary of War or the Secretary of the Navy and ' 
:sho~ld be accompariied by a power to inspect' and make copies of the application. 

I 

1!\pproved for Release by NSA on 09-12-2013 pursuantto E .0. 1352e '. 
' 

! JP.N3 -194~ ~~~ 
-:~·+. -~f:;.'n".,;.~ .•. ,.-.,.~,::~:_; .·. ~- Commissioner. 



~- ----- -:~- -----------

! 

i I 

·~· 
Oopies went tot 

I La~anoe F. S~fford 
Bureau of Naval (Officer) 
Navy Dept. · 
Wli\Bhi.ngton, D .. o. 

-. =-· 

REF ID:A60~l5_. 



,l 

.,.. 

.. "-~~.' 

···-~« 

·'. 

REF ID:A60515 

... 
.; 

\Y' .(.· 
.:~! 

-' 

J .. ~ ... ·. 

.... -=··: 

FtG. ·t · 

,-~ .... -~ 

~l .·-,·..:. . 
. ~ ~ . 

>I 



i 
J: 

- I . 
. , ' 

' 

IIEPEAT 147 

:-Js-~ 
·~~ 

I· 112 ---~1-7' _.;..-+-~----~--~~ 
l i 

FiG. 2. 
' 1-

157 

'' \ l '\ I ( ~\ RO 
· SAFFO 

L. FW. SEILER 
D. . . 



l ..... - -~ 

·,,: 

'· 
-~·,rf,< 

._.; 

..... 
. ~: 

,;··:: 

, . 
. . ,'J· .. ;-~ . \:.i~¥"'{;/~ 

' 
'' I:· : 
1:. . 

F}G~ 2a 
i·' 'I ,,I 

I' ........ 1 

i -~ 

-1:.: 

- 128 

128 . . .,... 

• ~ .of. •"'f 

..... -. 
•. l. 

i· 

.. ;. 
_ ..... 

-' ·'>~ ... . _; '~~~· .· ::~. }=~~~?'; ~: ~: -;-- --~- -~---
. t <: -'-" Ill' • 

,.. . ... 
~./ ~·j·: 



' I 

' I ' 

i i ... 
' 

I 
! i : 

l 
I : 

j l I 
~ j··: 

' t I : 
\ ' .. 1 t 

•·t; 
i BY 

. ·~ .. 

~. ..• . 

. :.i ....• 
. •-4 .... 

........ · i./~···· .... i -
-~ :. . 
~ . . ,. -· 
. ... : '!'~ 
.. . ·.~:: •. ;.i . .. 

:"'::"'rl]··. 
·l::.:' 

~· 
.. 

•'l 4 :, 
I ': 

·.;..~.!;.~ --: ...... 
I NVEN.:tP.#t.. . 

L F. SAFFORD 
D. W. SEILER 

.kTZ-1'/L<, ,._,t 

-~· . 

. :~ 

. . 
~ · .. 

I o•, ,.._ 

.J 
: 

. ·; .. _.1 . ·, .... 
... . ~ ~. 

·I .. : I 



. ·~ 

FIG. 4 

73 

· ... _ 

i 

FIG.~ 
...;: 

:, ;:1: ·~~~---~(, '·:? .. - -~ •· ~ 
f 

~--_·· _.:."f· 



~..--+:"ZO:::z:t::;.::.._..__-,q~, -""· IIII!.I!I!._IIIIIW•-l!ll!l_~ ........ t:illi:;_ -:~--~iiii.-.iiil_""'_iill_.::o=---..• --===--•*"·"'"!. ,_.....,. ____ ......... ~.-... _- _._,.z ....... ..--.=-~~--......-_..._.......__._.. _____ _ 

_--_" __ _ REF ID:A605~. 

N.J.A.·PAT.FOB.II I ... 

PETITION 

To the Co•mi11foner of Patents: 

Y•ur :p•titbn•~ , .. 'IUJIMI -f .................. ~Wt..W ... a.st•~-~--------··· 

citiz•n, •t t~e Unitei State!! &nil -r11it.ite-i1t--r.MIIII•aieu ,.:~ .. t.~ .... ·~--------
. : \ 

. . . ~ \-. . 

A•tlltla-t··•···Ly··ft .... U'ft1rr-·---·---------------····-------------···-···------··---------·-·--··.,.~-1Jh••e 

:.•st-•f'f'ic• aatr ................ ".,_...,. .tlftU.) .. ~ ............. ..-:.-~'~"-:~----z· 

~ ................................................. ~-------·--------------------·-···----·--·~-~-----:...~ .. J~~-'·~: ... . 
. . ~ 

:pray that Lttt•rs :Patent may )e 1rantet to ....... f'or the improve~t~ehtl\. in 

-·····---•t•a•&.·•••-·•·•••au-toJJI.ItiiDII ................................. ~.,.~7: ... .:~ .. ·.·- . 

a• ••t f•rth in th• ann•x•• •peciticati•n. 

Ani fl.eF h•r••Y ap:p•int ......... w .... J.If;--11•..,_., ........ (1et.) ......... 1.11 . . "'* ., ,. .. , .... ,.,.., ..... 
whe•• a'-ire•• i• IM'nn IIIJilll -?Ill.' ... 2 "i"". i a 'IIIIFJ:t,. Navy De:partment, Wash-

in1ten, n:c., atterney ·with full :pewer et •u••titutien ani revecati•n, te 

:pr•secute thb. -a:p:plicatien, te make alteratiems ana amenuent therein, te. 

receive th~ :patent, an~ te transact all •u•iness in the :Patent Office cenn- · 
., 

ect•• therewith. 

Ani th•r htrt)y certif' . .J .... that the G•vernment ef' the tJnitei St~rtes, 

re:pre•ent•• )y the Secretary or the Wav.Y, ha• a licenle un•er the invention 

herein ••t rerth, an• has the irreveca)le richt t• :presecute this a:pJlicatien. 

·······u..,.,_·.,;··..,.--···········-········-··-

......................................................... 

. · .- ,_. . ~ :-:· .. 
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I 

I na. '~. tmMl. llhCi in .u.bft- t.fut cod• whul f1t'" tb• 
I 

«oet10l wbe~ llft.J 1 

I 

1'1&· 6 cteptet• .n-1 int!ex •~• 
I 

11£~ 71ll•atra~ Uta o1eo~Mta. ld.th thltir &l"Mt'Ul'U, 

that ot~ntrol thl:!) opemb or thn ~cbaui~~a. in 1"1g .. '· 
I 

111• crypt.o&raPblo \.chine with l'h!ch the propo•-' iRreation 
I 

1a oonaornld ia •n u;prO--.~:mt. ot that eholffl in th• az-plioatioo ot 
I 

I 

LarMa •~ al, t•rl..U. lfo~ 317.454- !il.M 5 Febrt\&r'f 1940. Othsr r .... 
I 

at.e4 a~Ppl.loatioM di.olo•1'ttg V&l"ioU• .up.cta of tb• Wprov~ 
I 

I 

aah\nl!t• 110re or lu• 41p.ndun~ en tlw pr.am-.it invont.ion .and tUitd 
i 

~OAOlU"rtntl7 heNwlt,b will be j,Qcti.ls..d 1n tha cour~e or tho 

i 

I -
A& \l~td b•Nin lf•1ph4lr C>';ltljuy.at." a thl! le\tu~ 1fb1~h. 1U¥ 

I 
be ~ny l•ttrtr 1n t.he tt~habe:t, prt.nttt-:1 in th.~ enei~hor4td tut 

I 

whon • M:f ia opot"J.ttd ~uriJm ~ prcnr .. tt ot ftno1phB!"S1tat ud the 
I -

I 

•plain <rGnjua&t•tt iJt t.~ lt~ttt\r' tJa.t in f;:'intt!d in the d..aipl<iJrttd 
I . 

tnt -tlOD Ut• key be-~8 it• 9ipt.r ccnJu«ate 18 uper11t8d. 11~ 
I 

dociplwrtn«. ! 

HroadJ¥ 4ti.1.n~ultedl the •ahine in'fOlYU Roode wh•tll811 1ft 
I 

#Uhd• or in a 1taua" w1t.b rardo. or a1.Dd circuit• •hieh o,p.rat. 
I a pl"intin£ 4•Yice to pl':int t.ne ciph•r cOOlJugat.. or th~t lAt.t.er = 
I 

1111 ~raf..-d k•7 lfh.O. tnJ
1 
biboard i.a conbile~.J W ont eod or ~.t. 

I 

.co4• 'tfba•l uu_, an4 to print- tM plain conjugat• ot th• l•t.t_. 

in ciplutr w\t•n a k~_y bea~.lne I'U.ch l•tter u operat.-.i v1tb the 
'I 

lc~boartt cOM&attd to tb4t othtno Wid of" th• wd• .. heol aaA. ~ 
I 

pr.tnt.,r- 1a con~..m.oa. t.o tt. Nd. or tn. ocd1t ~h•el use oppcM~ite 
I 
I 

th~ e1d to )lb.lcll \no koybo~l'd i• oormeat.e-..1 1n both cu••· 
i 

!tl• •1tohots and ctrouit• Mln1rt concerned an aanipulatt4 
I 

i to N~Ol"tHt the cnnnect!.on.a t~J" 4tu:lphera! and doo.i:ph•r.ln&, ~ 

I 
comttat tha key# dirontl.y to ~. printntt- for' JWin.M.ng plain tnt.~ 

I, 
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RfF ID: A~£~5~ 
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I 

• :-- .J 

.. ~ .. ·.n zw: 

ai\1 to aut tout th• p:P~~ and clph~in& o!r®1t. an4 to OQttn~~ 
I 
I , • 

ooruln other c!rou1t.a 1~t. aon\l'Ol •oblllllal dwieu tor MH\\~ 
I • - , 

anc1 Rt"oi$1ng, u wlll b• ruu,. expla1Mc:l heretn.-:tt.r.' 
I 

I 

Th• ®tla~not.ion 
1

ur the ucMne •Ul ~ tir;,t. •-' tortb ~ 

eke cl.ar- the J:\ttW\lbM m1 Nb.t1orus ot lZ• fi«~l"1ea1 e1ftuiu. 
I . 

I 

Ret~JJT1n& to PJ.ati l, lli:tto:r !KJ dl'iYU lhat\ ~1 throup Wftl 
I 

pinion 52 .ulhecl wltb j(.)r.ll aur '' on the ah.-tt to wpplt PQwtl'· 

tor oper&tinS tbt MGluuucal el_.nt.1 ot th4a uchine under O&ntml 

ot tU. wJ.ea\rlel. oh'oJu.a. Dh&R '1 and the Mtna tor ~\.-4 .. •-
- I .. ·-..... 

t.ho optn•atiaa thttNOt a,• aet torth in .tetaU !Ji the ~plieai.tcm of 
I 

Theodore I. Preyt1oak1J S1l;rlal No.. , tU.t ooneurr.nU-7 
I 

I 

harewith.. 'Y'he X..y board hu k*ya 54 for th.• l•t.t.ere ot ttt• alphabet,• 
I • 

I 

tho mmoral.a l throu,&h l9 AD1 ~ro. blank, cta.ah m1 ~t., ud .-pate 

~nr ,,. I 

I 

llai.n 1111tch 56 1Ws a abaft '7 th•t !Is rotat~• by handl• !SI 
! 

with o~ lobta ~9 on t.h• nhaft t.o. contdt. \eliJ.ibon• ty~ :p1l.eap1 601 
I 

I 

~ •hntt '7 bnt fivq pq•ttiAAJt.t indicat.ed. b1 Wu 6l. in OOftJuno\1on 

t~ith .tiiiU"kt~ on plate 62J 11h19h poa1t1ona are "'tt,,. ttPlain,• ".Ilea•\,• 

~Snciphor,tt .and ttn.ctJ,r.n ln th!1: tiro~ oj. H{)tfiJ poait.i.Qn .U 
I 
I 

curJ.•ant io out. ott troa. thtt llSObiM.. '!be ••cc.~d poaition of switob 

~ oonrtect• tho alpbm~lt .nd nUII.Qrnl lroy• d1"1)t.l.y \o t)le printin& 
I 

M~chnttUll:t th{}tm in th~ appliU&ti()tl ot f.tt.tn i.M 'lhi~ Serial 
I 

No. tU«<<l ~bnqur~nt;lJ' lWrQdt.h. Th• third OJ!' :'flit 
I 

positit.m o! lij1tch ~ actu&t•a pllWpll 60 in JUCh A ~~ tha\ 
I 
I 

I 

all ciphering cirou1t• 'lAUd ~ODe to :htt prJnt•r u. opontd. ao4 

oth'lr eiroQtdts nft ol.oa.O.. t4l eft4trii MOha.n1c.U opeRt.iol:'lo !o'!" 
I 

Mohan1cally ••tting tba Qode lffialtl.a to predetor:trlned in1t1&1. poa1-
' 
i -

t.lont. In tb• fourth po•1tion thtt pU«ipa 60 are actuated to ol.M• 
I 

t.ho ol.Jtcuit.a tw tmc1~or1"S, and 1n tMI t1tth tor d•ciplu»rtn&. 
I 
I 
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eont.aot• 62 on ••csh • 10 di1po1ecl \hat ()nl oont.aot. on •ach tu. 
I 
I 

oorruponda to a let.j on the per1pheey ot the ~.el. ~b OOJ\t&ot . 

ot OM tao. 1a CXJnn~ at rard011, or aa c.therwUe cltt,erai.t\84, \o a 

oontaot on the oppoj/" taa•, u 1a ••U knollh 1n tb11 an,,..- illdi­

oat.cl at; T1 1n 11&. 2a. !be oo4e 1Jblela 61 an ua.bled. 1n a 1et. 
I I 

(tift in .Mg. 4) on a aplndl• 6) ""'lli r-.ov&ble troa bukat, 64 w 
I ~ -

taolli\ate the 1nt•~• ot Jlbeela. !h• ipao.r 6' bet.n111 •ob t1110 

ood• "hHle' 1a prow1dl4 with an anN1l.al" au-1u ot ~prlnc preau4 

plunptt QOM.\io\ing J..r. (not abaWD) V;t.end.1n,c tbroqh tb OUMee\ 

tho eontacto in 011<1 1hot4 61 to tho•• 1n th<o llljaoent whtlfl. lluluot 

64 I. di•poaea in , ~1M ttO that ~ conduo\i>;'S 66, 1n tbe \w 

aJAo liN:ibera 6? ot t~• ba.tket. .. \abllab oonduo\1,.. relationa ld.\il 
I 
I 

Oo~C\a 68 in the l.ef\ aide M~W' 69 of th• ~t .. of tbe MlhiM 
' 
I - -

and with oontaot.a 68• in thtt J-ight. side $W&ber 691 lrt4 thus llde 

I 

tb• tiv• con\:'01 W.el.l 10 aro ldont.iaal ld.th tho oo4e llheeb 

6l. in at.ruo\ura and k:mner ot .... bl,. in th• baikot, 64 to -eab.blilh 

\h:r()u&b patba bllt ... b tM OQntaot. Hrie• 11 and HriM ?2 tn •14• 
I 

I · •.:blr• 69 and 69' b7 way ot w.o~ ••l"1t~t~ '111 tnt 121 SA bult.t. 64. 
I 

.Ueo .. at:Jblld in tJ.ket 64 AN 1ndu wtwela 73. •.ell ot -.hioh hu 
I . 

'-" l"tUldo11 or ·aixect oomcatio!w oat•tu\ 1'• t.a•• to aet. 'alp \broqh 

J*\bl be\WIMil the Jnt-.ot. •I"iu 75 atd ttrai ?4 t.hrougb ()OQtae\ 
I 

auoiu 75' and 71•' • HIJMIO\lvtl.J. Th• t1v• lnd.tx llblel• 1) &N 
I 

rot.a.t.abl• but. are ui. unuUl)' 1n un• poa:l.tion ., th• ~ainn1na ot 
I -

•no1phtr-1ng 01' deoipbvine • auaaa• an4 ncaa1n w1~~' than&•· 1ft 

I 
Fla. 4- tour 1ndu ~w lhom an ••t with t.:n• napeot.1" nuabe" 

I 

10. 20, 30, and 40 I 1necl wt.t.b ,u"er.ne• l'-~ 76 in thtt a.pac•r• an4 

•1d.e SMbera ot the b&lk4tt. 64, th• linh b&ing ~a(l"ed to ebow 

cont.aot.a 74. 
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n will ot ~J btt Uld~ \b•\ o\Ml' ~r• ot oo4f 

I 

wbooole• oon\l'<Jl ..t>e.:J.e I ami in<lu WU 8&)' l>a u- •• ... u oa Other 

ftl.abttt"e ot oon\ao\a Qn 1th• .to.....W llbHl•1 u.ct. tha\ tlw ~r JOt 
. I "* wh...U., eont.rol ,..1• -.n4 ihda wbe•lA nNCillOt ~ \M ..... 

IJ.lced upon ~haft 1 'l. 1w ••bw 71 ha'fin& tor=ttd 1ft one taoe a 

.... araov• 79 (Pi<. 3} ! 1n wbieh 11 di~PQuc! ~ t~l.lowez;o 80 a\\aobecl 
I . 

to a bell 4rl.nle lever 81. tna• 1a put of & ro oki:ne bail at2 .-ounted 
I 

OA abaft, 8). P1vot.4 to baU 82 IU."e t1ve ateppina d.rin bal'l &l; uob 
I 

ot 11b10h Wl4erllu a .G4. *Ml 61. and \be oont:Nl wbMl. ?0 al..1.zuKl 
I . 

\b .... i~. I 

.S.Qb dr1.Y• bar 84 hu piwt..U.,. ~~Hi t.be:roon a bell •I'Nlk leYer 
I 

at;eppln,e pawl 85 h•v~ an aa 86 41apohe1 to be .npanbl.• with 'Ute 
I 

\Mth;ll7' oa tb• pe.-~ ot tll• 1'•4y.rt)l-1ve ~ 'Pel. 6). or con,rol 
I ' 

I . 

11fhnl. 'J\1, ... thA cwa• JMi.1 bil1 ld,tb tiiS,ob i\ 1• OIIOctlAt-.d, & eprJ.a& 
I 

I'll b1uina •!!t:h pawl e~ to tsJd.~ t.J~ &i"ll 8& tCJ-.td \he •bMl.· Ali'fOt«l . I 

i 

ou the dr1•• ~ 84 adjadent ••ah pUtl 8.5 ia a .tepp1nc pawl la\Gb 

I 

88 halina two ahol.llbra 89 and 9Q thltnon t.Mt artt ~~~eable with 

~bol N'« 91 f.lt p&ld ~~~. ~tho ·~ina 9ll beil11 prodd.l<l to -·the 
I 

latch 88 into .ncaa.,.... wJ.tb •ra 91.. An .U.ect~uet 9) bu a 
. I 

pi~ted an»at.ur. 94 ri.~h oae tad d1apo$e:d u.nd•r th• ant 9' o.t latob 

I 

18 and blu.cl a-., troa that. U'M ~ apt'"iJle 96. 
. I 

. I . m-.,.n tht.t purt• j u •how in ri,&. ' ard th• aagr:wt 9' 1• 

ener&i:ed by a pUla• o~ ~Ul·Httt, tbe waa\Ul"e 94 ia <lr'awtt:~~tc.nrd u-
. I 

llll,twtt &ni la\uh ae 11 l"'t.a)«l oloclaria• thro~h contact ot &I'll ' ' 

I ·. 

with th# end ot &t~UtuN 9.4. Tbu :r•l.oue• ~tnt 91 oi' p~vl 8' tJ'Oa 
I 

I • 

tJle othoulclt.r 90 and. J*I'W.U t.he pul to be rotat.*Kl c.loekwiaa b7 ita 
; II 

11prin& ~ .u t.htt U. a.na 86 '*lliaal•• a tooth 87' on tbll wheel. ueoaiated. 
I 

tbarowlth,. t.be rotation: ot pa."tfl 85 C.ina l.1a1Pd bT C'Cat.aot ot ara 91 

with ahoul.i:lttl' 89. su~-u«ltl.1, tho .-otatiun ot ~ 18 ~~·o t..b• ball 
I 
I , 

ftl to'ltUd tb• ).eft 1ft na •. ' Mil tll• aov-.nt. tbull J..parted to drift 

I 

I 

I .. ,.. 
I 
I 
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bu 64 a ana•• th• 'lifhH~ ••~ttl! vi\h t.h• pdl i!.5 t. b. . ~ atd 

one atep. continued .rdtatiou cf can 79 aaftlt bill 82 toward ~· 
. I . 

rlaht 4nd q&l•~•• arJ& ~ or pawl B' to gontaat tht reecrti pin '4 ~oh 
·I 

t"-Ot~t•o P*-'"1 8!i u~oi..'Wt.ltd ~ .rr~tfi 1'<1-eng-aot:t~n\ CJf (lN 91 191\b 
I 

aho~der 90 eo tlutt t~ ant 86 111 held. t\1nl,f .tro• U.. •100t.a\~ ~tiel. 

ttntU tho ~hanian u lag&in ttti~~ b7 ft pul~" r,t ournnt. t9 ~~·t 
93~ 'rhtt btmkc ot t1lltf.rniw 93 lol" o~i'at.ing the control lrlltJole An4 

WtiW;lta 99 tor op•r~t~ thu oode ';theol.• ~rt$ .t~ in dat~A 1n J'la• ?. 

Yiga. 2 &nd 24 ,ill. In~ tl00•1deNd tb.t•t.Mr, •~• tbe7 p~t, 
• #.;h~t.u la,ygq\, ot Y* ltl.etlrial. oirou1tl. WhU• tJw ., .... a 

de~•r-ibnj ~:$ u;~ms It ~utl.·~\t, 1t ill t() b• un.io:o~Wod t.M.t, . citJ• to 

tho t.r;i:;t. thlr,~ ~ ~).u~trP!*aoo\o ha~ a tr1gger aot.iQn,. eo that • 
I 

pul"" or tm-r.ent is tl~tleit3~ to qtt~ot op!:!r4tinl:; alt•:natill& 
I 

tttn"rtnt t:J4Y b.t ua!Jd pro-vldod aotot• .50 1J oPiutt:ntQf..t to ~pera\• oa 

thAt. t,rpo r1t ct1r:Wr1t.. lA .ctoond flf'Jf!Mh 100 ia prpvlded, h•ntia t•l'M4 
I . . 

the auoiur awit.ch.a ..tiil)b .hu t110 pa.itio.tt•, e~t• aad Mrobe. 
I 

In th.• tirat ot t•:••• it. clc~u. .tive al:rouit.a fros 1ncloot whul• 13 

t.o thg •teppJ.Hs aaena\J 99 of tlw cod3 wbMl1 61 ~ a circuit to 
I 

oont~l th• <lrlvin& lh.a.tt 'l w.d at. ~a .,.,,.. tiM open. th• nl'!UIV 
I 
I 

o1rcu1t.a. In tlw •cond poa1t1on, :Nrei-:er alf.ttah lOO Dl=«t& the 
I 

tivs ~ircult1 troa thf,l ~mu l'thitlll TJ to th• atoppine agnet• 99 ot 

~ ®dl't nb•tle 6l ~ \rAt •hatt o~ntrol qirou1t1 a,t tl'Ki aw'• title 
I . 

al~~a tWI cirQuita ~tl j' tiw attfPPinz mAgneta .99 ot the co4ct 

whdl1 6l ~ ths tiY• •tewintt ~crust.• 9.3 ot oonti'Ol :whHl• '10 lor-

. I . . . 

t"•nttin&: all thue w~el• tti v••.Pe~t.1•tot Fx-t-det.tt~t~ 1Dit-lal. 

po~~itiona, aa wUl b• lr. tull.)t d450r1bQd. 
. I 

nse J.\i'f~h poaitlon '1t: antol1 56 1a •enoj;Atttr.ll kah •lphab•\ 
i 

lee; !54 ha• an &~01aj QDnt~~ l.Q& th.~t- 1" QlOMCi .ttcn th• kq 11 

depruaed, Oo:t(.ll•t1:na_ a\ oi1·ea1~ fro:; ;uppl;f to a ccntaat in a pUeup 

60 in aw1toh !56• wbiob hl.t.oh !a •bown ill ?!g. 2 u ut. tot' •l'l9ipher1nr. 
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Il ~o A k•)'il operatf1 Olll'Mn\ JlU••• tllrGf.1&4 candu•toz- 102 to 

l'llitoh 56 thenf:ie tv conduow~ lO) t.o t.hB A uont&Qt, a\ tbe left band . I . . .. 

•...-! oj th• alZ)habtl~ .liAr• tittltUti by h~hu&rd p.at.b t.hroqb t.he 

~l:'Ml~l• 6l nnd BlUW~tft Gl to,. tia;.ft the n c~nt~t. &\ tb• rlp~ btQIS 

ft4 of til• il,pb&btt a&M~ tbtnoo b,y c:wn<lucto.r 104 and n1\ab '6 • 

th• N 411$n .. t. 10' ot tJ•• ~intoro .-,ltlab .. \a t.he prin~•r to NOOi!'d th• 

letttX" Jf 1il the onciphefod. aetlll£•• 

Tb,• CtU"r•n\ uhenl ~o• tN• p~lnt•~ ~t. J.05 tb:ro-..b ~· 
aa..-.on lead 106 to eNl:er a.U.tcb lCXl, t.hl110• by 04::llldllt\er 1U ill 

tht prln\iQa t.iaing con}=~• l.C1/ vbich - ololod lq - ~ u 

.-Mt_~ 3l ..n-.n th4 thalt 11• atopp1d otkt th• a~t;ion ot •• 

NYolution; \benao tht"'*'h tM operatia& oontacta 10? or elahb 

i'el.tllli!tJ -~t. UO, .n+ trlpt tl> <~~~N• th• olutob (110l ._) . 

tl~ .tl1~ lbatt '1 t dri~a and lth~ch u dll*&l&a&td after ...all 

OQrplMt,e .revolut1on ot ~hart. ;tl. 

Cl\ltch trjp ~nJt. UO al.110 aerva• u a ).c,~ ape\ M 

~·vomt, a .ub•o---}.uont ~ews• ot tn.. clutch bt opuat~ ot- ano\Mr 

k"1 I>&A>•'<~ ,. .... 0\>l.ll~!t>n lot l!l~&tt 51 h .. botll ~roQltttci:. VniftZ'IIIIl 

buo 112 undor11• aU ~· alpba~t lc.t~ ~ t.hat, when 1141 k9· 11 

oPI!~•t..d it 11 ·d•J»··••oed. Aa 18 ehowtt in 11&. 2. the urd'NJ'Ul huo 

. lU wn not deprel*tod ~ CCJn\sett 1l3 np$U"atca. bUt llhiA 1\ b 
. I 

. I . .· 
liiiOYecl ctown~rdly the,.. jlt't&Ots alo•.• N~ •a\Al-lS.ah a olr~\ \htoqb 

tho ;contacat.• ll4. condu~rl" ll;;t and cout.aa,.. ll6 w al\1\ob 'rip 

-anatt uo. Itt 1o tbua ~Pii.lilllt that \bo ao.tno~ 1.10 W.U.r••IA 
. I 

111Vi1~ until Uli1YiW~ biU' 112 b~CI again ICOVtld' Ia[~ aftef' 
I 

r~CJa•e ot a ke:fJ 

A.tt.•t- .-laatli !)l ha tta·llud: tbr<i\:&ilt. u.-tittb. Qj! a N11DlllUOD1 

Lh• cam 100 blia »>YoG t.o J*rt»it ou-nt.act.a 107 t.o open. ~ the 

uil"uuit• thl'ough. thw wda lfh&tel• 61 an:l tho prlntin& agae\a lO'l 

imd am the ;... t.iM OGIIIU7 Oi\ ehutt 51 oloaoa cou.taota 118 to -
I 
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k*71 5Jt and t.hv print~ dtr~ice dwo~ Wlo4;h•runt.. Th1t 1e a~OOM­
'i 

pl.UhDd by havlni ana, l.lllll, t.hru, or lOUI' of the «ode wbtttl• 61 
'I 

mov• one •t•p &t't1t wa.Qti t.iu -. l•t.t.cr u printad, tbs 11\Ulb1tr ot 
I 

I 
wHla 61 tbat. •v• a\ UJ1 one tiM &nd th• ••leo\ion ot \he iDd1v1• 

II 

dual 'Mle•la 61 to ba 1Hi1~ be111a det.orainad l>y the cont.n>l oh-ouit • 

a.'1d particular po:sitdortiba• ot t.h• control wn•da and m:1u 'Mbeela. 
I 
I 

Coue •ne.Ua 61. arri aontrol wbuw 70 al'e int..u-cha.niahle ani re.,•r•1ble, 
I, 

oaoh hav!rtg :21 rJcmt~ota bn -.r.U~ tac·J, intsrooJl.IWoted at r~, al)lb 
I' 

.u A on ona !t.oi to U 'mlt.~At otbm•, aWl oua w 0 on t'M ot.her1 eto., 
I 

but t.ha tutr'.lmge!Wn\ o~ th~ ctmUoction:l i:s pNfQ:"~ n~ \b.o au• 
I 

i:1 .wy t'likj wh~~la. Iuual ~hMl• '13 have \en ,.~dull or ala4 eoa.n.o-
1 

tton• betlJ0$1 th~ taco ~~ -.ah. ~· •il'ina pat.ttm. 1n all b.a, 
I 
I 

dit.f4)t~.Ot.. lt wll.l. bo ~ted \.hat w i4clia.nioal ~.1# w •t.ep :iQ<Iu 

~tie 7'J 1Jt pl"'YidoJ1 ul.v b~1~~ ~at .uanuru.zy i.nd ro.u&:iniq unohanaed 
' I 

I 

~ll"'ueh th• cew~pl"t.o QY~fl«(l. 
I 

. ~h ()t t..ho Jiheoall 61 and YO h.u a :r•n•Jpherlll bo11 ~ (ric•· 

4 ard ~} which on tl:Mt ~d COtltrul wbHl, onae MCh nvolutlon, .ona 
II 

oont-oot at.rip 12J t<J oloH a circUit thrtiU£1'1 UtJl1tallf;,il l.ru., iMlt1 la' anc1 
I 
I 

uonnoota w!r• U9 to the llt.~ppl.rli! agnet 9.3 or tlat tour\b con\rol 
I 

libvt:l 70 und cweOii the fJw.1Jl llhoul t.o l'Ot~t• w.• •~P• 1n ita \urn• 
I 

tho booa l~ on tbta tori ~twl \1h~•l op4)r;)t•• oontQt atrip 1.26 
I 

~ aloa£q contaota 1::.'/ a.ud 1

1~ CCAMot. ttw ttt~d11t1$ ~' 9.3 ot the 

•ecurld control. .Uael 70 td
1 

tbe tdn 119., thua •t.teGt.ini !ftet.%"Wiu 
I 
I 

I 
I 
I 

!-a. 
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~rat. iOn ot ~ t.hh'd1 i tcut\b1 Md HtoM eon\.-.,1 ~·· !he t~~ 
~md tltt.h oootrol wbell~ .,_..not ebqe4 •r.l\1& "*- ~\1- •t ~- · ·; _.I 

I 
- ' _·' ' ! ' ' ' ' '. : l 

text but. are lfet a\ prMl'l"aftl.tt po•1uou. 1\ wJU, •t e(,V.., •• _ ~ 
I · -- - · · - · '· · · · i 

nn.l....wod that_ o\hitr rht& aotJ.ol'111 ot U.· ooa,.-ol ---· ..., be ; 

t~ood 11M t.rn.t. th" tilNt. [ ..s fifth .,nt.rol -.i• .,.. no\\ ,.. .. .,:.iq· ~ 
et.ionl4tll du~~& tht. wfttina: ~~ on• '-*" . . .,, I 

I . f ~ ' I 
the "''!r• 120 itt =nnset.cl k tOQJ" c,~m..o\' 128 a\ \be riP\ l 

hand end of .the oontroi-<11• 70, 110 that, foUl' paUla thl'D~~ tile . .. .o • j 
con\rol .tte•le 70 aA rliecl 'With auroren\. I\ will b• ,u:.d•rato.M · 

I . 

tJ1~t not-a o-x- l~tt• thM tt:tlll" Clt!Qtaotl 126 a' the right. haftcl .t of 
I . . 

the oontrol wheold 70 _,. be I)Onrteottd w \be oonduo\or ~. A\tiM 
I 

l.~tt ht'.M end th$ tlt'l!n\'1-~h J'&th• tbro\l&b the oon,ro1 11btw 70 

are aonnnat.od to nitt~ l~ad!J.. foro ~1•• one leat1 a,.,.· ttO~UteoiC 
I . ,, 

\() •1x pattt., on• t,o tl" va'hl1 ontt to ~ur p~\h1,. t110 o\h•n .. 

th•.., P"th• •••h, o"" wl t"" JlA\h•• ..xt th""" olbo:e \o 01>8 ""tb eub, 

tu th~ t the toW 111 t~,...,.t.x. 1' la •Uhln t.b• punt .. or ~111 

in-vention th:.tt ot~r C~P ~h1ne.t1oo!lf ,..,. ~ U.Wtd. 110 l.oDa u all 
I 

t"nt;y .... ab. ptlt.h• thrcUJ;,hl th• contrul 11hcutlt$ 70 ai'C c:outllo\ld to \be 
- I 

ind~ m-:.,.,., 73. ~ nf a..:I• !XQJ:t Ui• l•tt• 1'wv1 ctnd ut tt. ,tontrol 

wh110l.a 70, ~mti,;:natcd ~ra111 tv ).29, are at \hl1r other eada 
I 

Gunr~otld to ths l~tt hMd en~a ot n1n• ot th• t.n pt.tha ttrol.i&h the 
I 

I 

Wet whdl• 73 ~ th.u l•f•lnB ot\e of tJt• path a thmqb tbe index --' 

llh ... \1 1tlthout. a cur:wrt. \ .upply oomectt.iofi. At the rJ.eht, band •d _ _ . , 

ot the index r!!l!• t.t\41 t~ path• througb :1ntiu ~ale 13 -" OOM*otf!Cl, 
I 

;1n grou!'g ~r t-.;), to !1~ on\-pUt l•ad~ d••i«nkt.ed genarall.7 b,r ~)0. 
I 

Xt is thun ~pparent that~ •lno• th1m ar• but. root- pa\ha tbroU&b the 
' 

i 
<JOfltNl 'flhecla 70 th•t ouey O'tll"l"*~t. thltl"tl can b$ tlQ .or• t.bm to..u-

1 

I ~ .... 
ot thtl C:fmduotore 130 that. v• •up?li.t ntb Cllr.t"ei\f, but, dtp4ti1~ 

I " 

I 
up:ln the, tortu1tou• •rr•~tt»nt (lt the pa.tha throue:b tha QOn\J"Ol whe•l• 

70. there My b8 tfmer tttan tmw. Due to the oonn.atlon ct '-1» pat.b• 

I -

I 

+ I 
I 

I 
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I , "'-

I 

I . 
.. r•"Jl.Otl.,. elopptuc ~el ~ ~t ,.,. Qtc!• wh&,.lt en. 1'hu Ute 

I 

mablr of the oada wh"f' &1 tha\ ttr• ~nd .,. sat •• U•• 4~..a• 

US'JOn 'he JW~abe:r of ltw\ CMduo\ol't 150 •' U.\ Ulll•.. A hr\Mr olftti• 
I 

fl4atlO$ of the IIAMeJ" 1J1 vbiot\ tM ~Itt f9 aN Clfl"Ci•tt4 w111 '• 
I . 

bad b7 OOhdt!P!Jte \ht Cem.AH\ton• beh'ltl) the r!t)l' b~ end. ot lbt 
. I 

w.x whettl• n Anti \h•ll.ttf\ bata4 en4 ()f J)Oft.\~1 whaetll ?0. 1etJ' 
I 

·~14'lt: WO PQthJ lhJ'Otl«h b.d•)t Vbeftll 7~ to Wltleb ~~ of thf COA• 

I . 
4v.o*<J:r• 100 t.• OOMIIOW\""" u "'' 1h•1tt ethlt" •a• oeaaeok4 to 

oo~~oto'' 129 ~• an n•p~~oUnl# s.a atrou.t\ vllh tl,- p.\ht •" 
I . 

tin ~VI• \'hl'f)u,h th• T'~l vhN1t '0, flltOtheP cot'l4u.all)r 1!0 _,., 

b• ~q\8.'\ to fonJ' :pale Md \bN• pnthl \'hro'qh ta wMifla 7'0, lUll 

~Mthettc to thNe '*tha IUlt\ Wo path•, UO\her- to 011• ~th aM. OA• p.tll. 
. I 

~ \h~ til-th to on• ,.u M4\ ••ro !'tlt!ut \hJ'Ou.th th4t CQ:I'l$ftl Yh .. l, ?O. 

llhtt. - llliMll•r af \lll!"lt OOMactU'"'a ~ '11'7 lie ...a, "":!'•,.. 
.\_;,aoa btlt tbowa bt thtt -.a., M•aa&~u.• ~~M'ber S.• 1••• \ha.ll th• 

..... ,., .. &f Vb .. le lt•llll! • tw-4 throut.'b the tad•x .,. •• , !.a thh ••• 

tl••· lt flftl lnrvt eonnMtll;)nf .,.. "t'l(l,f9d._ •ll •r tb4J t!)dtq wbeele 

61 _,,. be ·~ ~• Me ~to and \hua \he •O!'.us'bllJSt" of \he alHUt tt 
I 

wul.A - M•W•htd And i\ t~nM-r \h.t~ut f()nT o~:utn•attl)nt ttl'& at!• t~N 

lw • p~tl1b111tr th~l Qone ot ~ba oodiAe vhe•l• 61 alcb\ ~. *''~ 

•t .oae ~ tt~•· \ 
I 

'4hft M\oh M 1• ta. \"h• .nolphe~r :potl.Uon \he z nt oounectt 

t.o the x ltmt! 102 Md tb4 :tpft.c. '*' &5 h ~oxuuJr;S\¢ h tho s lN.tl loa. 
I \7 \h~ fiVlkh .ae cnatf{O\ orJtneotltm• 1$3 ~ 13~, Ht)).Ot.lye1Tt .flt. 2. 

I 
' l I -lo-
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I 

!tal, 11ben tbe r. key u GJHtratMI. \be oipher coojU&ate ot X 1a printN · 
, . • I 

I 

e4 tbl• •lll• in d.~rlna- with com.ottoM 133 1M: 134 itt the 
I 

do\t«\ line poa1t1Qna" I give \~ l•ittl'" X in th~ plain t~ 1n pl&¢e 

ut Zi> M :<Ell; !t:J'r 2!!.001 l~tWel~.t the 14!!1tter Z U tiC •eldoa 1lHCl, 

I 

aM u,& ~ubat1tuts.on of J\ iQl' 1t 1.- ao ob?lcus in t!» ~ard• whl" 1\ 
I 

orit.mr~., thnt oo <11t!i<lij1ty fl>l"iaf1a ... 
I 

!;"or q~a!phul"ine~ thQ ccM~ot1on 135 ls mv1~d b;> iho dot.t~ 

lin• pot5itit:-n tv op1m. ~l'• Q~-cuit to- the f: ¥r1ntcr m5an•t. 105 ~rnt 
ch"lliltt th& ~j,l:"(!td.t w t~o p~nt, "'~WJ"')J':I !141gnat 1,3$ ~o tba\ ~•n 

I 

th~ k•Y ot the cipher nonjnnute ~r ~~ i1:1 tho c:!rhox- ttaa•a.~• .S.. ope~at.ed 
I . 

1'.h11 ilT-Ull6 t}lat vrould. 6tbtt"l1lta havo !,Oli~ to th8 Z ~lf;l\et lOS SQk 

I L . w pr~,t .cm,PlW~aG Mttnc.rt l3u $1d J>l."'Vents tho o~ri.lt:ton cr t.h• 

,pt'l.nter tt~ rcc~t·d r,ny luttar oo that· ~. t!JHlCa ~)•Cnl~o ;in tbe text. 
I 

~1• titth pol!it1on ot •witch 56 is "deeipht.r. n !he dec1p~r~ 
I 

• r.:,trsttJ!e tho alphabat) steppint;. nnd h~t~x. ¥hed:f &.\ • ., a11 1.t to 
I 

. I 

th~ sa."l'~ initial r<m1t1.ctt ~:a "Whftn thl'l onoipher:tent of: the mn..,. 
I 

lrtla ertettt&a, •o, thnt id
1

4H1ttanl tbroueh pithe •l:'e e$tel}lt.he4.. 

Ch•"'linl: th~ ••itt!• '6 f" tho doc~ph•r po•lt:l<;n a~t•r~ th• pll""J>II 

60 tn e<lnt.~cta 101 ot 1;)p ~'~- tt"o corJa1cto.:i tc tho righ\ bud •J:d. 

~r th• AlJI~a.b.,t ~\z~ ,.Jt j)rlt.t~r ~~Y~•t~ 105 to thu l~.tt. h~~ .-n«. 
. . I . 

Th'JI1 thq patLt throUJl1 the toJ, 1fln~1f 61 b~lt1J! ~~h& $ ... •• dlJ.riA& 
I 

t.bl.l tt,o.eiphtrine o~!'atipn,. 1f.t ._,., thu M k~1 ~l.. ii! oper.ated1 cou-
1 

•~qll~nt ~h thl'2 sppttar:LI1.e.o ~r >tt?l•t l~~t.t•r ~n t.hff ~e-i;rM~ ~~~•i•, 
I 

th.$ ~Qi."rfnt 'bllll tray~xJ.• X lo~Hi 104~" to thrvtl£~1 th-* Xhettla: 61 tc> 

th~ t l~ad 1031 iM th~ef! to t.h$ ·"- ~intli1s; ltt~-th't:t 10.5, d t.M 

lttt~,. .~, l<hio!l h•• b.'le~ "~"''"·•11 '"' Lh• pldn eonjn![&h t~t N, •lll 

lr:J· j.'l'int•d in t.ll.t: 4tto1l"lti-rQd te:d. :tn lik& un .. n<u·} .-h~n the. kltt 
- I 

bo~L~. th'i Qiphet< conj~J.ga.t.• of Z i• oporittt~'i.t the eurNnt w1U 
I . 

.i"luw to print. supprt1a~ l'11Jnnt 136 t!!nd .a, ~PAC$ 1(111 ~ppw&r in the 
I 

~ccip~·rod t•xt. Tn• •r•c• b~r ~~.i• ~•nd•r•~ inoperAtt•• b7 

I 
I -.u- .---~ 
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-ll~;;~~~a~. For;n'~;:/ =·~F :tD"!•A:GUS:l,"~~f;J ' ~J ~; -
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 

l ., 
'" 

l:j 

14 

15 

]1.) 

l? 

1'·~ u 

l':l 

;;.:(J 

21 
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20 

29 
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aotiDn <>! lll!itch s6 '""i daaipherlng1 . . . , i 
lh• e•oond poaiton ot n~.toh ,6 t. ·r~~ .. _Th~, -.:~~~~. ·I 

uy be uald &a an()~ t1J>briter with ·~~?b ~6 ·~ .. ~~ ~.,.,,. -~~· .· l 
plal.n P?•ition tor reooftin& plain l<\IIgU~ti~ Tile A prlm,.l,. ~·1; . i 
105 ,is then dir•ctly in \circuit wi~ A coi1taq~s ~Ol ~~ugh pUeup; ._- ~ ~~ .. 

i ! . ' . . • --... ' . ',1 ., '' .~. • ··. • "1 
60 and th~ cqnneqtion l\9 tH•rebetw~en~ 1'he ~er pileup~ 6o r-.~. i 
aa ehO\m in Fig. 2 wh:Uo\ tha ruov&W.6 element o_! tha loJi4)1" P~~ ia .· ~ 

1r.oved to contact tha upp
1

ar !ixed •l•1oopt th~roo!, ._thu• OOliJ?~•t.~ . c i 
I • ~ 

t.hQ circuit !rom the key! to t.ha printer ~·t!' The aq11,\a~ ~~~ . .. I i 
tion.s 140 and 14J. in ~lrl.lch .56 ate open in the enoiphering and ~-- ~1: I · · · - l 

oipharing :po•itioniil ot •ldtoh 56 rot are o.l.o~;J~d in the plain poaition ! 

.o that current is euppl~tld to ~eh {-) kay 142 and tp th• ~ral · 
I .. 

keya lhJ. The printar ,gna~a 105 for 1:,heee ~ey~ arM qonneoted 'too 

the cou.mon lead 106 so tlat tl"Jl cl:utch trip macnai;. 110 ia ~rgised. 
I , 

ani the ahaft 51 ia caus~ to rotato when one o~ th.e•e ke11 i• 
I 

th 
I . 

oporatad. Alao, in • plain poaition, the contaot aonn•qtion ~ I . . . 
is moved. to tho dott~d ltre position ID'rl_ establishsa a circuit. dil--•~tg 

I . , 
from space bar 55 to the print euppre~a .~rtagnet 1361 w thenc• by 

contaut• ~07 to c~utch 1>1p Jllagnet l.lO, ilbUe tho uohl,ne ':Ia bel.nj 

used :for plain typing, th\ contact connection lH~• in •ffrit.ch .56 1a . 

oponed ~o tha.t ~o current\ ie supplied to tha a t!lP:v~ m.&snfll 93 and 

99. 1'hs code wheel~ &nd CQntrol lffiatia ther•tore remain .aotionl•••• 
I . 

I 

The third position o£ uwitch 56 i• Kroa6t," in which o~cu.ite . I . . 
are eatablithed to move t~e alphabet lrileals 61 .u-.d the .t•pping ld!Hla 

70 to reipeative pradetersrlined poaitions to bagin tha enciphering or 

deciphering of a. r::ll!:5sage. 'rna zeroizer awitch 100 ia .!Ul\ual.l¥ chang~ 

!rom the "op$rat•" to the 
1
1tu:rois4" position, olosing oireuita through 
I 

I 
the contact cormeotiona 144. Tho contact l45 a opanwa an:l cuta ott 

I 
I 

current ;mpply to the alphabet k8y• 54 anJ. the apace ke;r 551 &Del bence 

to the through path~ in thl alplut.~et l'lhellla 61. 

---- ---~ ::. ··--~~';~ ..... 
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I 

To l'CQt; the oo4i wtww 6l and tt. 40ntrol whMla 70 \0 ~·~ 
Wttal poa1t10Clti tbtt bl.anle key U6 &nd H.P'It kt1 l47 JH bel,~ 

d.o~.. '!n~ tv~11~ rJltn•'/u . .t-" o.1rouit \hr-.rutn trn~ rri,,t 8\tppruts .. ~en.t 

1:}61 ccnt5ctn 107 llld lW, w the olutoh trip Dtn~t UO, ~ ttl6t 
I 
I . 

.uatt )l iA verd.t.t~i ,
1

w 1'0\.6~~- W..ep1rt£ N,t~i)&t ktT 147 d~pra••f« 

bt'4uL~u th.a cll"o'..\1t th~uah ~~wzta ll-4 110 that no bullS!~ circuit. 
I . 

.U titrd;li5hit\ w t.t~ ~~t. llO &nd hcmqa thtt ulutth trip .!• M14 
I , , , 

di(s(h1i{\ftCt\ ani S.t u YIQ\ M®'•~ey t.o ~leuo tha. b1tU1~ kq atter 
I . 

uah "Volution ot eha!t !}1.. Caw ll.7 \In u}~ ~l. ~lot~t'Jit C!lr~,tu~ttJ 
I • 

I . 
ne onoe d:u.d.n~ e~~ J7l!iW't7luti(i!f. &nd f:Qmita t}w ®f'trmt to tleytr 

~(n;~h con®ctor 1481 to t~ coa~ont3 144 •nlt th~~ h:t 4M'l~io~ 
I • 

- . ' I . . 
:U.9 to ttha •tto_H>lna ~~~t 93 :tnd 99 ot 'ihll control \'IM1)le 70 .rd. 

I . 

tQdt: wh••lJt 6:t ~i,ch ~.,.. th1D4J w~~l• to ~ rotr.t~ oin •ttJl/ ••ob · . I \ -- , , , 
J'•Yol.11ti<Jrt ot th~t\ 5)... ?:he ft~!>in.'t ot thft:YO l'iht'tla CH~tiftnfi:S .lilltU 

I - , . 
t.b't p•rJ.ph~.tal bo:s• .122 on oQll ...tltol aQts upon tho ;-$~att"fo ()Oat.Mt. 

etnl' lSO .uuuoi:atoo. kth tt. ~,.~ \u h~k the t;h-ouU. \o tl~ """ 
I . . --- -

tptta\in Jtttppint. --rt by ~piOi~ ""()nt~t)ts l~l, ls~v~ t,hl). at 

th~~ l1Z~,._ powition,. . ~ 

.UI...n.- all or lu.. 6l. ~~t.-rl 1\J ha,vw :a~to~~qg, ~t "~rO"' tho ~ 
I 

tM ~:.mntnl) 'It ~fl *i.I"Qiul.· ®ttWsut• 151, th• .. l"'lMr •wit~ ·11_ . 

JtAtmoU; u•t t<J i.h;, ~o).lt»."atca~'~ ~oaitior. ?tlt'h nit.c11 ~ rw.r~i.nUt$ 1n 
I . . 

i . '-
th8 ~'~r•s .. t• poait~n;. l'fith th• nl.tth..- •~t in th•• ;ptei\ ioll•, 
<1441 tC> 'Ul<l tM~ tll~i:i1h tb' riiOOl. j>Ollitl.on <>! Ul.tlii. 56 th!l CO!It.t~\ 
J.j'l ~ ~vQd to t.h~ u\.t..-i l~ ~0;11-t.ion, a -c:lt'Ouit l-a "' •.P fl'QII 

I 

QOnduoto:r Uta \.hr~t~sh ~~\\U~l' l~, taint. a >.it. l.,) .. {, ooo.l\,0'\or. ).')~ 
I , 

I 
CV.Jni.QQt>!J l.~4,. atld \l:0~;..tuat~l· l.!i:> w L\. tsQOt)~)d. pt"ii\~ ~Q?f)~.'~:i lt/}~t 

I 

l~. ~rs 1• tU.ao !eMt.iilil2Jihuci ¥o <lU'~uit. !"~ OQttdu.u~ l~ ~1 _,· 
- I 

ot ~lduot.o:r- 1>7 ~ /t.l~ O(o;ntaut l.!)t) a"~ll·t~t ~ith 41t.oh of tha < 

t::w:t• 14) ot. tho i~U~lN;l.l l W ~.. ti-.-. wr~t.~Qt. l4l ~h14t o~ &1¥\ 

<l<>·tm6''1liaj,ijl tl>• 4nt..,;;e l:;.l' "f k<qll u.l, n•-1'1\llt 1 to s. llllab 

- -- .... ,.; -
- - - ilL~- - .:::._• - - -
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l 

i 

ot ~ ~Ql,. key eon+t• 158 " ~~~ ~ :t. ~u'tot- 1n 
. I w a ~~~uti'll() ~tepptng •LJ;D~t. 9' or tba e~mtl'ti:t wt~llla 10. 1bt 

I 

W.;t qt ffiia-"(~_,l, l ,.ll 44ot4id tA 4~ tt.• C;i:nt~llfbaitl. ?tl at ~· 
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1. Xn a 01.Uoal.lJ p~r.W.. ~&r4' hio •chill• b&Yift! & _ ·:c.< 

Mt ot I'UpwJA• tot&taba looct. .m.ata. MWnUa OOnt.\it.lonabl• to to ro\,te : 
aa14 wblell 1nd1Y1<tuAUr, ~Jli a .... ottw euot.riCJ..U, ~~'-4 4.-de• ·:. ·_:·~ 
u.oc1a\4Mt with •aoh ..n.J ~ coMitJ.ou in • r.ndoa .M.M•~ aaJA ~ ·j -~~~-~ 
1a to •~-v w<:h •tu•oo!t.tt~ '.tlMlJ a Ht. ot oonttolllbew hOb. o~~~ _' ~~.~'14 

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

lc:. c_: ·_:. " . ~·. 2:0 ' .!>!'"' 1Mex tlu\lu,ch p.tb r ot wblo:t& lll41pt on• io oollduot1 ... l:r oonneot..S 
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I 
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- ;,;...-;~~~~~-~;;~-;;_~ ~ ~OMdina tolir. the path~ to -;~}db ~- · ',~i:_; ~ 

o:u\rent.. 1a t.hua wpplud. iobana:l.n& unpt"..Uckhl7 tftta qol.a tc::o;u.~~- · :t . • :J 
·----"""~..-.:· ... :.,._..,. ___ ~~-~----~ -.. , ; . . ,_,_· .. ·,:-~·, .. ,....:,:;.,;,~ .... ~1 

and tiw lind HlA~t' t<:Oiu<'t.o~ diMpe>Md to be qQb in c~~Un .... 'h' · , , 

~~~-with th~otb. .. Jnda 4t t~ ot .~ t.hrohah p&t.be~\ -~ I,,:.;~~-.--A 

::

1:.:847: ~~~·.: ;::o~;·::ua:::;:.u··.· .. ~~":~j 
•tt•ct at.epp!ng of th• •~elated Clod• Wheal 'lltl~ turnni .b· ~;~ ·-~ ~> _' ;?"1 
to the c~~~tt~--tbl -to~ll .r ot ocxl• tJh•:t~ ~ •~ ·~t- -~ · · >/:"'. -~ 
~-ini tou~ a~ lil1. on. ~-. . ~ -.· 1 

.. ~ in " "1•li~nl.J, ~par.,bl• Ct'lPtoanphic ""'~ldlt• hav!n• • . . ···. _:o\!1 

"fit ot ~topw:l.•" mt&tlll+ 00<1$ 'llh<ltt1d1 ""ohAilill!l cumdUiOMbl• 110 ": J 
to J"Otat.. add whetl• WiY1c1UIU.l)t', w • .r.aptatiYe d..otr1ca.Ut ! 

t.ot.uat.a 6ovice ••aooi.,J'Ild ~ith ••ch who~ to to!¥!1tion 1n ._ ran:tQ• · ~~ 
a11111111 ~•14 uohlutl.llll ~ •t.ep li!IOb auocillt.ed llheelt a ,.t c! lbllill , .. 1 
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alway• l.e&• ttun th• ·wt.d nuabar or tb• codo wheolv. 
I 
I 

I 

I 

7. In a aycl1oa.Uy opor-.hle Cz:'1l}to!Hi>hio tUOh~ ha'filla & 

I 

set. ot at~lfifte J"'tat.ablelcode lho•la, MChan~ oonditionn.bl.• ao 

to 2'9t.at• Hic1 llhttola in41vidtuulr. and a rotpecti•• el•otr1cal.l;r 
I 

•~tuat*' d\Wlca MtK~ti1&~ with ~ach whoti to oond1t1oo in a l"illldom 

anner ••ld aeohan.im to ~ tuch UIIOOiated whtelt input oorutuowr• 
I 

! ' 

tewr in ~ th•n the OQd4 whHl.l J haphaAJ'dl1 Y&rhbJ.e p&thJ gre&Wr 
I 

1n nwaber tban the input.• I to <U.apo•ed tn&t •aoh input 1a aonneot.d to 

one Of tM pathe• the p&thl 00 CtllU'MIOted being Tariable troa CJCle to 
I 

.qcl•1 oupPut C«l4\lator• t~. in nuaber than ~h• patht but gnater 
I 

iD nWib.r than the ~>\lt qonQa.otorl, HCh outtpu~ con~otor beinl 
I 

Gcnnlct.t to at. l•t.H OMI J)Clt.h 110 thatc ell the paths are GOO.Mo-ted 

to the output conduotora, a. •.cond 1et ot Y~iablo paths •q.lal in 

~ to th• J\U.!Ibtr or output conructora plua one, each out~t con-
I . 

®otor being oonntet.d to I ont Ord ot • r .. peotiYe path in tho ocond 

I 
I 

I ·~~ 
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., .·'II. 

&et1 Md aeleotol" oonduo~~r• equal in nurJ:;,•x- t:o aaid d.t\l'.l.o''• fteh 

.. J.oatur oon<lttotor boilll; ~M80tod to &t loa~t. on• p;\~h ."t ""-.. , - ··.-.~·.· 
•e•xmd a.t 1t0 that ill patr.a a! thl- aeaond 1ot ~ oonn11ot..ld t<t ~ ~ 

I •.. : . , ,,.:;fl1 
••let~tor eon<tuotcr•, eaebi •ele<ltur OO!i<luat.or ln:l.~ al•o .,.,nn.;,t«< -. .• ,·.:;~ 
to b..'l"o~poct:tv• •ai.d. dovibe,. ant! a J»\h at th~ •o<f~rd a~~t.t. tdtb )i.rl,oh · .,,.:1 

110t atY.laWt..d through. to ~~ int>u,ta 'by thu output QonductQra ani th• " .'. 
· 1 ·. . . r· .,.,.,..~. 

' i'•.\'•;::;:,.-. 

btpb.uw"dl;y va::-iaQl~ paWtt deperrliJl.g upon tho !ortultou• an-a.r)(koi.nt ~· '~.;n. · 
I • ; . , >r ~ ....... '.' 
I , . ~·"·' 

ot thJt haphaz(\rdl;r VJ.ria~l• pa.thl. ~~~ 

a. In .. o;:{Oliaj oper&b:U. crn>tcgrapb!a aaobtne b&-.1a! & 'kJ 
aot ot at.~wla• rotatttbl•l cod~ ..me!Sla~ •chanim oondit.ion~ble 110 · ' ... ~ 

to rot&ttt 1ai~ ..tleele 1nd\Yidul.\llr. liDl a s.<CJepeat.i.VIl $l~trtcal.lr ·~ 
I · ·I 

~otunted t.1~v1c• nl*~01atf 'tdth •it.Oh who&l tQ «>niition in a Nr¥\o.a •I 

~~nn•r enid ~chMilt!l to 1tap ~h M""'Ciat.d. 'ttleel• a a.,t, ot ind.u 

lthnolo each aa•~ytns oo~uat!'fG flle!!IOntl gnater m numb<lr t;b~ tb• j 
I , 

nuztutr ot thu ~ed• -ntt•oll! with euob ttleM.nt havins itll .nda r~al7 

eonnoQtod tf'> coutaotu ¢n l~ppo:tite tac~s of thfl repaotl.lo ..m..u. 
I 

mcuuu oonnootlng e.noh ttlet\1:3nt into n. reopeot1ve th~h path, ~• 
I 

to "up:ply current at one 1 ..00 to an unprec:liota.bl.y varhbl., ~fu• 
I 

ot aaid throu.!h path' not. g:-aut.r in tm.tllrl'ir tJ1an too nwtbtr ot tho 

ootla •helllt,. th• :pe.tho J ld:tlch aut'Nnt 1e thua tuwl1.d vt.r;y.lrc 
I 

Ulll,Hdia.tabl.y fro a cycle I to oyolttjt ~nod t lx*' ttl ector e~ucto~ 
I 

tt-l\lol 1n nw;i)•r to tho cp<Ie ~hcola dhpoeed to bG ucb 1n ooMuctia'e 
I 
I 

relation ltith the othar ell.U of at. l•a.tt ¢rto throueb path t)Ot.tit.ion.tl 
I . 

t.b oonneot th.BJ:"ewith .M ibAt. all through patha l:kM oonn.ot«t to t.h• 

nl•trt.or conduc.tora, a4<!~ of tho ••lector oonduotol'$ being coMOCStM 
I 

to • ~apeoti-voe aaid el.ectr1oal11 .ut.uated d•vJ.D• to .rt~tr •t'PPinl 
I 

ot the aa•ociated code llhatl 'fthon ~rent ia wppli.f)d to ~ nl.Otol" 
I . 

cond:uotor, the va:r1ation in th• through pathe to which ourrmt. S.. 
c . I . -

· wppl.led prov~ina thf.t .tbeJ ~ctr or e~~ wh"u• openttti ant tmt 

---- ~- --~~:"""'-__, __ _ 
- ~ .. 't. 
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I 

1n41v1dual code l'Jbeela oper&te<l ahaU Y&r1 trom 07cl• to CJOle .. 
I 

I 

I 

9. In a orypt.QJN.phio &Uh1ne h&Yin& a print.~ de'fio•, * k•r-
1 

bo~ that. 1nuludea oharaot.e:r Ke)'l ani Mchanloal oper&tion k•ya, a 
I , 

plurality c;t CITPtogrAPhio 11¥1 printing circuita each ot MU.oh inulud" 
I 

a oharaot.r •v and eldd print.~ dwioo, a.nd optratinE; ·oi:rcu1t.s ••ob 
I . 

inoludinl a. ••onanloal ,ration ka71 hid. o1rcu1ta bitin& oo®l.nabl• 

1nt.o d1f!4ll"ent. !J'OUpings to etteot. tnoipbena.nt., d•o1pbttnatnt1 .00 
I 

pl&Un print.S,na ot tnt , to ruet ~Aiel ceyptog:oaphic uircu1ta to 

an initial condit.1om a nit.ob \Q QOnd1\.itln th• circutta tor ope:re.-
1 

I 

tion in tbe gro~ ator-•&id COJqrit!ing a plUl"al1ty ot contacst. pile-
I 

upa wbeNOt NOh contact tt'ir 11 connect«! to a "'I*'ti'" o.J.rcuit IB1 
I 

a rotatable 1hatt. haYin& a plural1t7 ot oaa lol>41 ditpoHd t.o actuate 
I , . 

the contaota Qt th• plleupa tc !I"''Up 1aid oirau.ita tar enoipMrln& 1n 

oM poa!Uon or the lh"tt] tor deo1pblrin8 in • aeoontl po1itlon th1root, 
I 

tor plain print in~ 1n a third poaU.ion the root~ and for r•••t.'in& u14 
I 

I 

oeyptov&pbl.o c1J'ou1\a 1n i"' !oorth poaition tbor.ot. 

10. In a cr,yt.Jio&ra,ph1c uuhine ht.Yina • print,ina d.enae, & k.e)'-
1 . 

bo&rd that inol~H oharaQt•r kG,a &r¥1 .-atuan1o&l opel"ation k.eya, a 
I 

I • 

plur1lJ.t7 ot <1f1PW&rapbic and printing oirauit.a eaoh ot whioh inolt.td.•• 
I 

a Gbazoaoter klt,r md oaid p-rinting 4•rlo•, and. opvat.fna oircuita •aob 
I 

including a uohan1cal operation lcey, aai£! circuit• b31.J1& oo:lbtnable in\o 
I 

ditl•Nnt grouplntt• to e!~*Ot enoiphllment, dociph•raanhc and plain 

printing or text and to r.tSet. aaid oeyptoaraph1o cireu1ta to an initial 
I , 

con:11t1oru a nitoh to condition the o1ruu1ta tor oper11tion in the 
! 
I 

UOUJ* a!o%"4ltaid OOt*Pl"i•i.r1« a plurality ot oontaot :pUeupa tlhoreot 
I 

each contact pa.il" 1a oonMat.ct to a rM,J*Otiv. oirauit and a rot.atabl• 
I 
I 

I 
tlhatt. ha. Ying a plurality ~t cu lctbel 41apoaed to a.otua.te the Q;)n\aGta 

I 
I 

ot tblt pUeup• to f!:roup aa1d circuit. • tor .noiph•rlnJ in ozw poait.ion 
I 
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I 

I otrou1ta in a tourth poa1tion ther-.ot} arrl a a~nd nitch bl.."''in& 
I . 

operate WJi oroiH pol1t1on,, aaid ••collli aw1toh inolutiina pa.il"a 
I 
I ot aontaot.a oloaable to vary laid groupings, u1d MCond hitch 
I 

~lnt in tb• o~rt.te poa1t1on tor enc1plwr1ng, dec1ph•ring anl.i plain 

print~, in the Hro111e J>Oaition ttbll• th• tirDt awitoh 1a in tbt 
I 

HHi poaition to relot. tJw Cl?'J.\tographiC OirCUitl, and in the 

operate po1ition 'Rhll• thl tinlt •ldtoh ia in tha ruot poait.ion t.o 
I . 

ocn~ition olrou1ta includlng aa1d MOhanical optr•t.ion X.1• tor 
I 

I 

etteatins c.ttr'\6in 1011oh&nicu o~ratiolUf detendn&tive ot the oonnae-

Uona in th• ccypt.ographib oirou1ta. 

I U. ln n aryptogr"8(1hio :aachine havlne a plurality ot 1r.d1Ti-

l 
duill-1 rotatable code -u,

1

•u eaon ovry~ the •~~ numher or oon-

d~otl:ge el••nta, & prlntin& doVioo~ uflhab•t kwy•, nWHnU keya, 

1!!180hlt'lioal oper&t!on keyJ, apace ba:r, M&nl to OOZ\bin•: eaoh ~ndua• 
I 

tift ele;Jan\:1 in each .m.ul into a coding circuit l'fith an •l .. nt. in 

I 
·~ery other wheel, eaoh auoh c1ruu.1t 1nol.ud1ng an alphabot. kOJ .and 

I 
h1d clev1ceJ Nld controlling .. MD t.o tlt'tet haphaaard rotation ot 

I 
the cod1n.g wl~al•: a tirat ewitch haYin& tour o~ra.tin! poaitiorw 

I 
in the third ot which aai<l atd.tch uonc11t1ona circuit.• tll'Oa the alphabet. 

lqeya through the o.odi~ ~Hll to the printing deYice to pr1nt. & oiphar 

oonju& .. te lot tel" wn.n •n I uphabet ... , ia clo•ed, in thl fourth or wllioh 

I 
said awitob revoraoly oon11t.ione Mid oircu1 t.a to print the plain con-

I 
juaate "Mn trnt key bear!na the cipt.r oonjuaate ia oloaed, and 1n the 

I 
f1rat ot 1th1oh e&id awikh oondl tiona o1rou1ta to print the let t.•r or 

I 
ll'\JSOt"!X"~ on the key operat.«l and to render sa.id oontroll~ ZINJ1I in-

1 . 

operatiH, and a HGood ~tch bavintt operate and uro1a• poeitione 

in tJut to.rur ot "'h1ch rbait1ona it ooop•ratM with laid t1rst .-.itch 

I to OOJ);1it1an the cirouita u &torU&idJ •aid ••co11<1 switch in the 
I 

.. ro1ae poait1on ooope~ating with th• tirat awitoh in th• ••con4 

potiticn to condition tJo cirouit• to ruot the coding whettl1 atd 

I 
I 
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i 

I 
I 

I 

I 

I , 

oont.rol.llng l:1Ml' •• ani&~>. to au init.Ul condition and. in the O~X"ato 

I 
p¢aition to oonc11t1on o1r/1ta •ner•by o~1ng o! ~rt.a1n rNatnl. k•7• 

et!'eota ldditional adjl\8Y:.8nt or the cont.rollin& ••ant. ' 
I 

I 

12. In a ooding anc1j deaod!nu aaah1ne, a ccyptop-aph1c \Ulit 
I 

oo•pri:sino ::attan• provid.:Lng A tint, .e. tteoond, and a. ttdtld group ct 
I I 

I 

haphaurcU7 YIU"iable •leotJ1.o t:urr•nt. piitho, input t»,.:ne to MlP'Plt 
I 

current to a !ixed nurn-o.r lbt paths in aaid ••oond group' lese than 

tho total nural;or thereot ~ loutp\lt ~neanB ooruwctod to • n:m•r ot 

patha in aaid Oetland group griJater than &aid fixed llU.lt~l'" but fQar 
I : 

than the nudHir of pathts in said ••cond group ~nd n.lao uooneate<l as 

input• to paths in anid t1!.rd ll"""l'• uthoor output "'"""; C<>l1nli0tod •• 

in~mt.ts to ~ths in eaid UH.rd uroup, othal." output Jiltto.na ooMeot.ed to 
I I ' 

but l'$':«1r than thu input:s) to 541d third groJ.lP, Qltana rcapcmeiv• ~ 

currunt in add oth•r outpqt ti'aWtt; toaetteot VAriations in th• PJ.tha 

I : 
of 5Gid tlr¥t group, th• ~.u· of auah ;;ariatione at fm1 OM tboe 

I I 

boing not graatar th6Ul aa.1d fixed nw.ber. oirou1t olo•1nfl liiiAna ...--llal. 
I .. 

in n'UQber to the pat.\a in! hid firat grc>up •aoh VU'iably OOMe4tibl• 

unpredictAbly to -.. reapaoti'\'6 pat.h in aaid tirat &NUP~ 1¥111&"* reapono1Ye 
I : 

to the o~r.ntion or ~ .aid oirc:uit oloaing Ma.n.s t.o ot£eQt a v.riation 
I 
I 

in the patha O! said ft&OOOd group, !Miltlla oparatiTI Utxm OGWplet.ion Of 
I I 

i • 

a oycl• or 8U ch variatiot,B in oaid ••oond group to e rt~t a •~ond 

I d I varl&t.ion in the path• or•" aecond tro\lp, and llltiUlti operative upon 

completion o! a oycle ot •aid •acond V&l"i&tioo• 1n the' path• or eaid 
I ' 
I . 

aeoonJ. ~.t"' ~1 to .rr~t a third variation in ttw path a or Nit1 aeoond 

. I 

13. In n ocyptogri!phic mohino, a oryptogr&l"~hic, unit co~~tpriting 
I 

I ' 

a aet ot oode lfhQel~, a lat. ot cont~l l"hele W¥.1 a sat or initx lfh••l•• 
I . 

I ' 

~ant! provlc:Ung a plur&.ity or throush patha 1n each o! ·~id ••t•, a&1d 

I ; 
I 

I 

I 
I 

I 

... ·. ~ 
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i 
l't<!!~tla be ina irrli Yirlually rotatllhl~ to Tl!J'Y eai~ pnth31 llctt~atlns 

I 

11eans reapnct.ive eneagal\bltt 'With eMh •aid oodu 11h•el•am4 •am 1aid 
I I 

oonbrol wheel to erreot ltefT\dtte rotation th~rco.r, tmd a ~~*otiv• 
I 

I 
•l•ctromsnot d18posttd to condition eaoh •otm\tinr, .s:onne to •nsag• 

i . 

the fthettl cturoolat~ ther•.w!th: & plurAlity ot o1rcu1t cl~ine 
I 
I 

aoa~ •aoh ftennected to olo8o a oir():tlt through a reapcc:tiv• throuah 
I 

pl.th 1n taid ooc1e wneelcs, j'ana to ~HU'f,ize A a~id olc.ot:ro::1a&n~t to 

ttep ono ~tml. wheol eaoh tieo a oire<~it i.e oloscd ns .atoreaaid$ 
i 

I 

Jt$&rut actuated by add (Jf!•! contro 1 wht. ttl to •t!ect uterwiee at~tpp1nzt 
i 

of t'l'fO ot •aid control wl~~le. nn:i meane inoluding t.he tbl"'U~ patha 

in O.a1d control whfHild aMI, 161d 1n~U !IN41l11 to ottoot ot,opping of 
I 

••14 oode W1Ml• in unpr«lict&bl• atY-iuenooa and OQ(Sb1nt.tiona. 
I 
I 

I 
I 
I 

14. ln ft oeyptoUt"l\rf1tt aaohin.., a o1";}1>totrophic unit oompr1t.tng 
I . 

a eet ot ¢ode whe~tl~ • a •et ot coot rol ~al.• and & •ftt or Wax 
I 

wb4felt, ~ftnS pi<Oddint & rlurality ot thrOOt,h pr.ths in ~llOh of aaid 

•ete, -.Airt ltle~l• bG1n6 1ri:l1Y1~...taU •• v rot•tfthle to VM.7 aa1d pttha., 
I . 

actuating MM!I r&n,ect.iY&q •ngage&bl• nth eaoh aaid oode ..r.. el. and 

ea.oh aaid orot:rol wh•el to etteet. at~wiae rotation ther&;)t, •nd a 

Napectivo ~lActrolmgnet ditpotred to oondit!on aach aotuatin.g ~an• 

I 

to eng&go the 'l'fho.U. a~~roo¥~ t.hermt1thf a pluralit7 ot oiroui t 
i 

clo.Jing ..,.~ eAOb oonnMted to al.oee a cirouit throttsh a l'el!peOtiv. 
I . 

throu.Rh path in snid codo tllh•ola, .,~ to enersit:.e a sAid eaotro-

~et. to etep one control! Who u aaoh tiM a circuit .1• oloaect •• 
I 

' I 

.atoresaid, ~an• actuated by •aid cne control ~el to ott•u\ :ntt•r-
1 ' 

w.!Aio ato..-,lir.S ot two more ot •&!ddoontrol ~uhe•la, te.8anll inoluding the 
II r'- ; 

\hroutth p6tlW in 1aid contbl wheels &nd ae.1t1 indax wheal• to erteot 
I I 

atsp,ping or •aid codo whtelt in unpredi~table sequtnoee :and oombinationa,· 
I 

raearnt oonnect~ to energistt all lflid el•ct.roJMgnett aontinuoutl¥ to 
I . 

I ~ 

•tt.ct. nputed. atftpp1ng ot e.U 1&1d coding lrtlf~ttll nnd •aid control 
I . 

tm.etl.a 10 l.ong $1 Ute oircrit. it$ olo.td thontttrouen, lUK1 & p•i.r 9! 

I 
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I , 

~~l"a o.acl~ oavi']'~ oonll®tivt~ el.ctWlnt.a •tt.Ud. 1n nu.clHtr to th~ 
I 

aJ.phtiliot k-.Y• .t ZMAIUI to dow,ln. ~aOO <loru.h.w hi Ya tlu~mt in to i. 

I 

thnh:Wh 00<1.1.!18 cll-ouit that irwlud•• an .U.p..~ab&t kety aw.1 Ill •l•ot.ro-
1 

lQgl'le\ to .tteot printin& o£ an alp!l&l»t charaot..r 'lthen an &lphab•~ 
I 

k•7 u oa.-r•t.ed, .. plurall,,. or ~uit.• •ach inoludin& • nu.r&l. 
! ' 

kq and an ill.eotl"'eagrw\ to •tte.ot })rlnt.ihj; ot • nWMk"U l'llhal the 

oorNapordin£ numloral ke)lilo opofttod• a printirlc <l•vi~a ~ontrollod 
by Mid agnet;a, w ~ inoludine Gircmit.a cloa•ble. b7 the oper-

1 

a\ion or NJ.y al.ph&het. k.,-! tq •tt.ot haphuard IIOY*>~ont. ot ea14 
I 

.. berat a !irat. awitoh including • rota~bl• ahatt. aarryin& a. 
, I . 

pluralit..)* ot aa:a lob•• ha•~ •noipt.r,. d..oiph41r, plain an4 r•et. 

poa!t.ion. .nd & pltU"al.it.:l ot oontaot. pU.upe d.Upo•ed to bo •ot..S 

upon bJ aa1d lobes to oJ1t!on aaid ob'ouita tc bv .n~J"iiaabl• in 
I , 

& d1ttertnt ll"'Uping 1n eaoh poaltion, an:J & ••cood awitob ha.'fin& 
I , 

o}".*rate and aero1•• positione to vary th• lf0Up1ng ot aa1d o1rou1tiJ 
I . 

the aecond •w:ttoh in tlt• operate roait.ion and the ah.ltt, in theplabl 
I 

I 

poeit1on aetuat.irta contact• t.o oondit.1on oirouit.s troa 'll&oh Qt ••iti 
I 

ko1• to priut. the char"a.otrn .. on auoh kay l'JQ,an oper~t.a, to oonn•o\ 
I • 

I 

tM eptce bar circuit to ceu .. a tl~•M, and to open the cirauit.a 
I 

that •tt.ot. ftiOV~nt or aaiq .~tMtw.ra. 

17. ln .. oeyptou11o ""'"""i"" havir'i A plu>·&li~ o£ indivj,. 

dut.lly l'ut.atab~ codu 't!hs~• ttllch CJUT.rill& tt. s~e IlU!ltbot> or oon-
, . 

duotlve el~nta,. ~enna i:. 00i!il>1•"' oa<:!r aon<!uativ~ elomant int~ a 

tlll.-ough ~ cirouit, · vid.ually rot.a.tublo eont rol ~hctttla tc 

'llff{jiJ!,.. h,.t·h•~ard oporat1orl of the ooda 'Mio.la.., ov.oh of '•aid 1<h1t ale 
I ' 

•heal a., a l'••piitcti ve •l•ot~t t.b a()rd.it.ion eaid ••~ to a\~ 
I I 

.am llheel. lfhftn •~rgisod,t a printing d•vic• cootrolled by •aid 

oodino: oircuita, .......,.al t;r• oro a blank key1 • raapaGti·u ..,..,.. 

&1slni o11'ou1t to e&Oh •lr~ inollldina a pol.r ot nol'Ml.lr 
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I . 

cloooi <ontnatn dis;m;~d tQ lrJ "J>•n!!<l by U1<> boll! en tLii u'Kol ~itll 
11h1ch th'l .rusnnt ia aauooiutoo, at a pro-duter~l.nad pointi in the .ro .. 

I . 
tQ.Hon or the nhoelJ 11 !'irnt ts'lfitoh includin& n :rotatttble *halt 

I t 
I : 

oarry!ng e&:'l lobf!ts having ~ .. D, P, and it poaitions &rid a' plurail1ty 
I , 

ot contact pUcupe aotuata?lo b7 aaid lobe• to condition. o,irou1tt 
I 

\o b8 <ttt•l"&itable in a different groupit\~ !or OQCh po31tion ot tha 
I : , 

ah~rt., and. 11. aecond switch) ha.vin~ o;;.-erate ~ aeroir;• po;U.iona. tCl 

VAl"y tht •aid srouping o! the oircuitl; tb(t thatt in H podtion ard 
I • 

tho ascond aldtoh in tho ~roize poait.icn a.ct.uat.ina aontaat• to 
I . 

oordition t.htt circuits to •n-rti.~• all :satd •).4t<Jtrooogns\.e \\lwn 
I : 

t.hel blank h.Y ia ope1•ated unt.U tho boas on tht~~ raapoot.ivo whii!U. 
I i 
I I 

optna tht con~~t.• in th• buouit to tb• &llgn•t auooi&ted thernith1 
I I 

i ' 
to o~n tM Godifli o1rcu1ta, to o:'ll~i\1on -, circuit trom a r.a~ot1n 

I i 
hUJ'I!Mtl"al. key. to oaoh oontttOl ,he~ •snat, not inolud~n! aaid norullJ 

I I 

. I : 

oloe~ oontacta, and to plnn,t, optr&tic::a ot the printinlt d.-vtc•J and 

with th• aeoond aldtoh in fhe opara.ta po.S.t1on to op•n t~ Proitin& 
I 

o1r-ou1ta ald. to oloa th• trt.epping circuit. to the oot1G wh••l qanlttt. 
I 
I 

1!. In a oryptoaraphi~ IMch~ hb.vine. n nlurrJ.1ti of ccdn uhull 
I r . 
I I 

ttnd contt'Ql t~hools,. ouch said whool b11ine indiYidulUy ot,ep\lfltlii ro-
1 I 
I ' 

tatablt oo;d. hn.vinu n ptn>iphet'nl. ~e~,. llSsna to ~op flaid: ut-H::ftl-6, tmd 
I I 

a l"aa}.'1U1t.iv~ ~lactNr.:agnotl n::tooobt.ed td.tn dat:h whcol to condit1c.n acJ4 
I . 

... D.mi to 3tep tho llhoul ~;htm the ~net i:t ono:rg!.:i:~d~ oil'cu.it n to 
I : 

etNrg;i£1;) auitl .t:l.ngn~ts iutil[rlint a k~y olos&ble to roJJpb
1
te :taid o1r-

au1ts, a pai:r or nort>~all,y cloancl o{,ntu.atf!l in tha airou1t to •~.;oh magnet. 
I 

dispc~~ ~ t~ oo opotHl'iJle by t.h• bot~ a en tha a~:tonit\ tod xh:eel to atop 
I 

"'ch lfl»el in M. P"dotunl'lifud initial ro•ition, althou,~t~ tho oirau1.t 

~dn• oU~rwi•• olosad, b.nd • circuit to •a.oh control whft.U. .IUtna\ 
I . : 

not. inoltldi.ng •aid oontaati and oloaablo by a roapttotivi k•Y "h~~br 

ths control Hhool• t\9.7 bs i.ndiTid,all.y tet to prodot$rW.nod poaition1. 
I I 

I : 

19. !n a or;rptogr~ hie a chin• ha'fing a tir•t and a 1eoond sroup 
I I 

I 
I 

I 

I 
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ot h&j:ihaaauocU;y vari&bla ourrant p.ntM, ~ group o! randoro. current. 
I • 

paUla,. a plt.n-allt¥ ot ..chan1~ (k:lnditionnble to etr.at vuoi&tlon• 

1n the patha o! the .t'l.rat I ll'tiUp a ard an el•ot.l"Q.taagnat imiv1du!U. to 
I 

uah MOhan:i.tuD; to condition th• •aM .tbr opttt'At1ons .rse!Ul8 to 4ttpply 

C\trr«lt to a tixed number ot pathl!l 1n the •ownd group~ a r.~ctbe 

corxluoti Yd oonn.atlon bet.waen ncb r&ndo!i path and A path in aaid 
I . 

aeaoncl &roup. and • rupeCtiYe ccnduotor ooruu,oting eacih eletror..&&n.t 
I • 

to a randall\ path. ourrent b~ing aupplad to a variabl• nu.btr ot laid 

randoa p.atha in h~baud ooab1natione ot the randoza pat.ha b7 vara­

tiont ot the pat he in th~ ncond 11"0\t). 

20. Rlootl'lo&l conL'<>l o!ru"itil for 
I 

oodin.(; ~chine n3 uhotm t.nl.l dttsor-ibed. 
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IN TESTIMONY WHEREOF ___,w ... __ have hereunto s.i gned 
I 

. '· 

I 
I 
i 

I 

i 

0 !A T H 

I 
Leumnca Y~ ~or4 . .Jmd~oa•14 _.._ s.u-r . --· . __ · ____ _ 

the above-named pet1t1onere , be1ng duly sworn depose and say that lbqan 
c.i tizen &of the United States and ~.taente t4- Van!~tttoa, _n.__c .. aaa· - ----­
ko~·Ua. .n... c...- l"ft;pM~ _ -~ 

that tile¥ verily believe \hmaal'flta to be the or i_ginal first, aQd Ja.la\ 
inventor A of the imptovements in :colf!BOt 1:ll10Ul!l'S 'J'OR iLl»~t~· !lt)l)lJlO iilCHillll 

I ' 

described and claimed in the annexed specification; that \he:( 4Q I)Ot know 
and do not believe that the sam~ was ever known or used before ille1-. 
invention or discovery thereof; lor patented or described i~ any printed 
publication in any country be for~ hi• invention or discovery thereof 
or more than one year prior to this application; or in pub1ic use or on 
sale in the United States for mor~ than one year prior to this application; 
thnt said invention has not beeh patented in any country foreign to the 
United States on an application fliled by thQJJ or thetl' leg'al representa­
tives or assigns more than twelive months prior to this applicatiqp and 
that no application for patent on said improvement has been filed by 'UlGa.Qr 
\belt representatives or assigns 1n any country foreign to the United States.-

1 

I 
I 

I 
I 
I 
I 

STATE OF------------0 
i) ss: 

< • 

COUNTY OF---------------~b 
Subscribed and sworn to befdre me by the above affiant,-La--=-Ul'M=.=::::Oc...=e:._:_'F..:•:....· __ 

Safford , this I ay of ________ ) 194 4. 
(_SEAL) 

i 

I 

STATE OF i) 
I) ss: 

COUNTY OF I) 
Subscribed and sworn to befo're me by the above affiant, Doutt w. 

S•lle~ 
' this day of ': 194 ... 

(SEAL) 

Nota_ry Public 

STATE OF ) \ 
) ss: 

COUNTY OF ) 
Subscribed and sworn t9 before me by the above affiant, 

this! day o ;194 
I 

(SEAL) 
I 
I 
I 

Notary Public 


