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MtiRl\2, 111'1. 

Jllllornndum ror 'Mr. ···1111aa •. 'll'rted••• 
r.~tr l"lana Rnd 'f'retnillf Dl 'tieton, 

Offtae of' the Oh1af' r!tgnal Ottloer. 

Subject: Patent AP:D11ctRt10il1 Ser. Mo. 28,&00 
~saeee Autbeatleatlng sra~ 

.Rewr\l'DI to our tteoent p)»M aonftraetton, aon ia trana­
aS.ttfld hf-rP-~1 th ot tbe ott1c1al not1oe or altoance iJl tba abo• 
o~tse, tar your file , data! J'ebi'UU'1 ~4, 193'1. 

~n acao~Rnae with tbP underaten~!ns, this cnae ~ill 
b~ rurt1l~r Hludled in 1te relation to tbe oo-eudln~ application 
now un~ftr the tbree J881' rule ftn4 the quaatton raieed in our talk 
w111 be more tuu,- cUaouesed with you in a week OJ" two. 

!t. ia 4ea1re4 at thta tw w •k• record or the question 
brletly •nt101'e4 .ln arne phone con~riiAUon, Yiz: the ezped1enq 
or hanng th1a eaae so to tsaue in repl.ar oourae · aheft4 or the 
eorlier cr. ea ( CRee e, Rer. no. 682,098 ) , 1n View or tllE nature 
ot Ot"!:rta1n b:roa4 alai .. now ill tbe earlier oaae. 

Copy ot tla nottoe of' aUowuce 11M been b'all8111 ttecl 
to 'Mr. Parte tor hta 1ufo1"!1lat1on, but the pbalft of the •tter 
mentioned ln the preae41ag parasr,aph baa AOt ,et been tAken np 
with hill nD! Will be deterred pend1D8 a diacussion ot the •tter 
111 th )'OU• 

Cllarl• A. Ro•, 
Pfttf!!nta section, S1enal Corps 

1!\pproved for Release by NSA on 1 0-09-2013 pursuantto E .0. 1352e 
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P E T I T I 0 N 

TO THE COMMISSIONER OF PATENTS: 

· · l'J1 a • au u · • ···t"\b·•!J Your petltloner .... , ......................... : _,......,. ...... .& ..... t: ... J. ..... -...~ •. , ............... a ............................... .. 

citizen .... of the United States residing at ..... t.-.• ~ ..... ~1-~~ .... o.f ... ~-••~~J..n,;;~on ......................... . 

· th ............. - · • ~~- .... ~ ~·•· ·J4" • 11-• •a -..~~ . ..a..--..J-ln e .....,~J'·,..,...•·········-"ttl.-'.lt.·· ... ltJ--····· ......... ,,. .. ~-··- -·---CI!I"'~......,.A~~----····································· ........... . 

and h t f fJ'. dd ~ft'ltf~ •·4, r L.a•••• '"'tl'; .,. ·•· t.,. ·"' "" ' . w ose pos -o .1ce a ress ........ • .. tru ................... · ......... M .... ,. ....... ··-'"··-=-~~, .................................... .. 

................................... ............................................ pray.a that Letters Patent may be granted to 

..... N~ ....... without payment of fees, pursuant to the provisions of the Act of March 3, 

1863, c. 143; U. s. Statutes, XXII, p. 625, as amended by the Act of April 30, 1928, 

for the improvement in ......... k' .. f. ... Atr ........ \i;llt ....... l ..... ..:..."..lJ~ . .i. .. ! . .:..!~-.:" ........................................... . 

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

set forth in the annexed Specification. 

And .... ~ ....... hereby give .... irrevocable control of ..... ~S. ........ application for Letters 

Patent to the Secretary of War, and appoin1S Robert V. Laughlin and Charles A. Rowe 
.................................................................................................................. 

or either of them, whose post-office address is care of the Chief of the Air Corps, 

Munitions Building, Washington, D. C., attorneys with full power of substitution and 

revocation to prosecute this application, to make alterations and amendments therein, 

to sign ... :.'~-~ .... name .... to the drawings, to receive the Letters Patent, and to transact 

all business in the United States Patent Office connected therewith. 

:: ~ -: . ~ '!I:~'" •• \1 .· .. • , 'll'lCAI' Signed at ............. :·:.::::.'.~~:.':'.:-:~.·-~ ....... ~ ...... ~ ............... "J:rr·'the County·vr~ ................................................... .. 

~ift1·1,, .................................................. thie ........................................ day of ........................ 19 ..... . 

{Sign here ..................................................................... . 
{first name in full) 

S P E C I F I C A T I 0 N 

TO ALL WHOM IT MAY CONCERN: 
• • • & I .. o.. . • • • ... 

BE IT KNOWN, That .. ~ .. ~- ..................... :1:.:.: .. ~.:~:: ... ~:-~ ... ~:: .. ~ ..... :::::;~.f ....................................... ~ .. ci tizen ... . 

·"·.~···· ..• ton . lDmXIlXJr- • ·• str' c.,. ut• of the United States residing at .......................................... 1n the t::wn-cy- m-.:.: .... ~ ... ~ .... ~ ........ .. 

~PX .. tJlur:;.;:1es "'(' 
~iiite o:r ...................... ,., ............. :r.a:.:: invented C(trtain new and ue~eful improvements in 

oi '-• • u ... : -~... A. --~ ~ :- il·,£i 
................................................................................................................................................................................................................................................. 

of which the following is a specification: 

The invention described herein may be manufactured and used by or for the Gov­

ernment for governmental purposes, without the payment 'to me of any royalty thereon. 

---·---- .... -- .... -····- .. 
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Tbe •Y•t-.. and apparatus dSaolo•ed and 

claimed ln the present application ue lftOre pe..rttc­

ularly de•1gned fOP u•e b7 bank• or other organlsa­

tiona which are in t'requ.ent electrical COIIIr.1U1')1eat1 on 

w1 t'h e•eh ot':'utr and where 1 t 1a 1mpertant that t~te 

reeia>ient or a ••••uo ah011lu hnvo a mean• ot check-

in;; t''e aeenrac~1 ond nuthent1c1 t;y ot t!lo measat,;o. 

It W""111 ~e road1ly atppree1etocl that t"11a 11 of pa:r­

tlcular 1mporta:;ce to ':'lank• whleh ho.vo occasion to 

eocmun1cato with each otboP tQle~e~1cally and which 

order each othor to pay or oradit large uaounts of 

moaeya to oertain eveclfied peraons. ?he present 

eyatem and apparatus, theretor-e. are dea1gned. to pro­

vide a te11t ror each ••••s• tranem! tted and which 

may be employed by the transBdtter and reeeiver of 

J 
'1 

I 
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.......... 

tbe meaaa.ae •• • Man II tor testing the authentictl tJ 

ot tb• ••••a• arx1 1ta contenta,. tb• aaae teet alee 

awvins •• a ••en• to.f' dete.et!ng JK)tU1ble M!"leua 

errore .al!lde 1.n ths prepeat1on ot ~ •••ap w lD 

tht· ~our.se ot 1 ts traniad.aa1on bJ 07 eaeney or t.ele· 

c o.aeam1 erat1 em. 

•••• particularly, the p!'eaont a:,~•t• an4 

appeatua, wbich are herein deaip.ated • •••aa·• •uth• 
,. 

ent1eat:!n~ ~r.;atea and. apparatu•, are 4ea1pe4 to pre-

vide thi) ••nder with a teat conaiati~l of a o011b.1Dac1ea 

et fi.b~•• or ot lettwe ot tbe alphabet wb.S.ob c~.u­

tim 11 tran..S.tte.d witb all4 ac a. part ef ttt. -. • .._.. 

In the a't'·t 11. •uch a combinat101'l ct tiawea er latt.w•., 

or -bQtb, i • \el"Md a "te•t ", .. t.lllt v-•• 11 , "._ .•. , _... ... , 

"ehee-11: woP«•, er •eontrol word". la what teu_.., I 

·~for~ 8U.e ot ••~t1i7, UM __...17 ._. ••ci 
\ "'·••t" tor tb.1• puppo•e, 1 t beina 1mO.•••.c lb&fi· *• 

.._., MJ ooaa:lst of ttprs··a, ol' lett.••• • ,.._'* 'lbe 

'ID-allk reH.1 Y1Jt.l tibia ae&a.ap b-ei•l alae prnl4d ·d lb 

t.b• .,ste~~ el\4 appeatua d1aclo~te4 he.rda tbliiD oper•t;•e 

tba preMnt ayatem aDd ap~tus ancl 11 •• • re-.l.t of 

auoh operatlOD the *YIMII an4. t.PP&l'•·tue yt•l4 tbt ... 

t•st, th• authent1e1ty of the ••sap allld 1~ .• aoov•eJ 

are •••ur·&4. I r, on tne other han4, tb• ,. •. cetv• ·01 

the ••••s• upon OP*Pilticm or tla ,... ..... aysMa et.'«S.as 

a d1ttwent 1nc11oata4 te1t fl"011 that wb1eb ace·empatR·1•4 
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l"Y!S.; ~~-~· --44-4. 
-~ ;. 

'--------------

• 

tbs asa·sago
9 

the re~ei ver th•n knowe that the me1ssgs 

tt'ithrN" lack• authentioitYs or that an error was ma.dfJ 

in the vrsp-a~ation of the msssage 9 or thtat a serious 

s,rror •as oommi tted in i te transm.: 11sion by the teleeom-

Ano,b®r pbase or tb\9 pre11smt ey!!Jt6m and a_p ..... 

paratu.s is t_t_m-e-'th8 ~xs.et n:~1tur" or forll of' the tifJilt · 

'flhlch t~.®~ pres@lnt sry~tem snd appsratus yields for sny 

prarticultil" asssliQtt cmnn.Gt be foretold by the t~~t ele.rk 

or operator o~ tho :sr~t\!m t~~.rMI &pparatua.. Mor$over 11 in 

the p.rssent syate.m d®:vicea are e~pl(§Jyttd where-by the 

!lame day wi 11, !'H!v-srt'tHtl~Uill, r·e1ul t in two different 

tes·t~ and the teet obtain ad ie unique to eaoh r;es:ta6G o 

It will be ll~Em, thorefore, that by moans of the present 

system and appllr!j.tus tho opportunity for fraud 11 elim-

inated .. 

ln add! tion t(®, affording msaru1 f'or teat1ng 

t-f)l.SQr'G.phic aoney tr&nsf$r~, ·ths iJI'esl!lnt myst•n• an~ mp ... 

paratus m,- al-sQ b\?J s.mploye4 in eonn~ctio·n with the 

autbenticatic"n of lt~tte!f8 rot ~r&~i t 9 _ch®cks ~ money Qrders, 

Q!" tiE)' otber typ@ of dOCUEnt 1n W~iieh !JOlM indication of 

mutb®:ntie·i ty 111 high.ly 1\ies:t.rabl~ or nse.stUH&ry" 

Anotb-e.r u~e of th«J J.lresent 11yatsm and appar1atu11 
• 

1 s in oonnection with the rauthenticatiC)D of tslepbol31 o, 
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t8ltll\ltoaraph1 c, or other slee tri cal 't.e~le·6.t!>llllfiWll1e·ta.t1 cn,s 

betwe;• a ee•:nt-Pal bank and. its 'br,-·mm·ehea locatMi 1n tbe 

a~aae e1 t7. PeP E!lxe.mple, 1f a lara• ban.k A, h.ms seve:-·lll 

br·ancbes B, c~ D, OOOOJ 1m tbfl Gfmtr@l eity,, e.m if a 

eusto•er pross·~nta tor J'AY:I.®nt ra ebe~·k for 9 la:r@;® amH:>unt 

mt bl"mneh B,. l t 11 eeme:nt.ial thmt ths p·ary.in.l bt.l.lle:r at 

B IIUI.S'ur• b!ae(i3lf ~~,~~' ~~· e·11St5t'IM&~ a~e,~\\li&lly bas t0 his 

c:red1.t a ·IIIUJI! sv..ffio1ent to cov\l:r tbs maotmt of th., with-

Oranl. ~uoh aemurane@ at present usually tllkes the rcrw 

01 a telautographie h:a.q,uizoo.y trcm B to A, 1d th Gl reply fr·oa 

A to B; !or autl'lent1ei.tJ.11 the btlllilk htas h8retofors relied 

up@n the a;)petn•enos e.t the telrautegrflphic :cnanti•·i.trlma". 

But it 1a woll known th~t su.ah • tQst of auth~ntieity i!l 

not •afe, ei nee the COI"Fespontt!ence betyeen the oriainal 

handwriting and the tel.mutog.l"ap!lie r®eord iea O;tlly approx-

1Mt8 and forgery is quite 61UI1 ror tUlJ''bGdy havill'l8 ace~ as 

tG theJ line over wbimh the telautcgrapbie •uulAQ88 are 

e.xchangedo '.rh&J p.rese.nt syat6m ~and apprarstue OtU'A readily 

be em~lc:ryGd tor the ,:m.rpos·• of imparting at:tth8n'tia:1 ty to 

theS~e inquiries and ro_pliea exohang&d betwo•n the central 

bank and 1 t11 hranc!HUI., 

9road.ly 1 the ~-)resent. sy~tem eiabodies • keyboard 

a!}d s. group of character wh8ele opera~ed b'y such '-:eyooard. 

··.hila, if d8si rod, the keyl1oard may bl! th® normal type­

wr1 ter koybo·ard, for ths purpoile or simplifying thtt pres­

ent AJ:.IJ.1l&ratus 8 th@ nu11iber or keys amy be substarJt1allw re ... 

-5-
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duoed und t.1fAY b·· n:1 1.011 on ton in numbozt, eno:-. ke1 corroa-

'Jondiut.-; to ~~ dl(;1 t .l'rom zero to 9 uncl ulao oorre1pond1nt; 

to two or t~~rou lot~era or the alphabet. The number of 

oharaoter whuela opea-ated lr..:- the keya nood 11ot be more than 

two w throe, although it will be undvatood that any ou1 t• 

able nurr.ber ot auah wheole IDR)' be employed. The wheeln may 

be tho orci:tn1117 d1s1, t whMla, eaoh bearing d1gl t11 from zero 

to G ~~d moy eaaent1o11y oparato in tho a~ manner aa tho 

d1LJ.t wheola of on addinu machine of the type ootraonl)' olll: od 

a compto~tur. lt ia pl'ororred, however, to hWe tho o~o!"• 

actezt wlloolu boar on tholl' c1rcumteront1al taoo1 tho lettora 

or thtJ olpr,ohot 1nateficl or di:jits so t.,at t~o teet obtained 
. ~~- : 

r.lGY bo && cot:'h!nation or gi'OUp Of lettoi'B ot the alphabu~. 

In t~·1e ;.>rai'o.rtted form of ~ 1nvant1on""d1·ao1oau~ 

horcin t::roe ouch wheola aro ahovm1 those be1ns organized in 

a well ~~noi;-;n com:er whoreby the complete reYolUtlob ot one 

~heel 1s tl'onsferred to a t.raot1ona1 ttoVolut1on ot the ad• 
. 

Jaoent wheel. In the prelont s:~atem emplOJlna thltle such 

wheels, only two ot thole whoela IDBJ be operated 4lreetl)' 

by the keya. 

'l'ha gonel'al operation or the ayatem and Gpt)&l'atua 

will now bo deaorlbed in connootlon with a mo111age assumed 

to be ono that 11 commonly termed a ···paymnt r~aaage "• In 

overnt1on wh~n such a message 1a written and before 1t 11 

trlma:::l t i;;uu, tl1e clnta• forminJ t:"le ba31 ri oi' the to at 1 horeln­

a:t't ·r to!"r.'!Od tho ntoat dato", 01'0 tron&O!'ibod on t'"le koyhoorod. 

·;l0 too': dctu r:n:; co:-,;.Jt•!ao cortu1n of tho 1teml contained in 
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~.-·~"""··.,.·'"""'' ""!•···~· ·; ........ ...,,,.: ..... "·:tl>,.:i~· .. ··~•·ai••• '-''t ~:~~NfJ&_Ql.PbJW.t au. "'~ 
,.,· 

tbe •s,a·•s•, aueh aa proper nameet amct.mta or coney, kind 

ot monetary unit, etc. '!'he ro~tult or operating the lrey­

board 1n tranocr! blDG the tes~ data 1• that the indicator 

OJ' character F.leels :a.ro ot)eruted reepons1Yely to each key 

operation, and those w'"leel operat1oua are cumulative 110 

that wheo the test data have been completely transcribed, 

a tbJa·t.M-letto:r OP t~\!'•8-d!gi t indication is obtained whleh 

in a se.nae ropres·ants a Yalue eum or total valtte ot tbe --- . -

test data. 'l'h1s tbrev-lsttsr 0!" three-4~g1t test ia t:rana-

111. tted e1 th tbe seasaae together w1 th another one.. or two-
-.. 

lett•r 1n41eat1cn which .tll be ~eterred to hereinafter. 

ln the pr•5en• ayatom the·key operations are 

tPeneai tte4 to the 1ndieatm" whee 1M by mean• or eleetrieal 
- . 

d.eY!Cttl. It will be understood. howeYer, that tho ;>relent 

appl1c&t1oc 1o not 11~ted to auch device• and othor ond 

eqnivslen~ devices cay be emplcyed to aacom;)liah the same 

purpose. 

Ono feature o!' t~Ht. present syatom 1 s that the 

meane or device• interposed botweon the keya and tbe ind.i ... 

cater wheels for tr£nslat1ng a key operatiob into a frae­

t1onal rotation or an 1nd!eator or char~oter wheel are •o 

organitted that the specific e.nijUlar rotation ot a wbeel in 

~••ponse to the o~rat1on of a koy varla• from time to t1 ... 

'lbe de..-1ee or de·viees tr.r accornvl1sh1nt,; th1• end rill here­

in be terMd a 11ral'ldond..ser"" The randolldaer compriafui two 

t:Qoper-at:1ng 1natrUDlOntal1t1es oontrtbuting to the •m reault 

--------·----
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ef r•e4..-1:DS the te111t \111~ed1ct.able. OM o.t the•·• 1astru­

.entalit1•• c~priaem a.tljuatable or iDt.e.rchangeable l"'ando.­

illing eleb)nta wh1cb 111A.J be set 01" adjuated froa tiM to 

time • euoh •• daily cr weekl.J'., aDd thtWeby eh.anae t;he oor ... 

reepondencse between the kQs and the t.ro.a.n•lating 6e·Yices 

so that tbe O.l)erat.ion ot the same ke7 or the keyboard re­

sult• in al' ent1rel:t cUtferent optu•·a.t1on ot an indica.tor 

or e:·jart•eter whtHtl wi ~h a ehar1t;£e ot such setting. This de­

Yice 1s ,>refara!·ly ur.der tho control of a trust.tl ott!oer 

or the ·;an~~ o.r othur oz·garolzation and the setting is made 

by hiD and r.:.u:; bo e:aclus1vuly within hi• kDOWledge. Cccper­

at1:Jb 1;tlth t.h1 o !.natrumontali ty or ;>eriodic•lly varying th• 

random1~er 1a a uev1oe operating apor1od1cally and which 

alter11 the carreupondenee between t.n. translating t.\8v1ees 

and the kay& at each operation of a key of the keyboard. 

1h1a do'91eo la preferably in the f'ol"m o.r an electz•leal 

aon•1ne; apparatus Which is controlled by a punched oard or 

the likeo !t will be under~atood, h~.,er. that one of 

theae 11!1tl'1lmental1 ties w.ay be ustJd \'d. thout the other it 

desired. 

·.:hu sett111C::: or the rnndom.\zor a...,ove referrad to 

will be t~10 Skf!"JU on all ay sten:s or a'"';>a~atus omployed b:; 

or ,J,J:>i'o:·&·:.ml eo.;-acie, tho cardo in ~ho sot differing from 

cmo Gtlo~:1tJr 1r. t.1oir r>orforat1ons. ;~ separate perforated 

-8-
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card 1 It emplo:yod. for enc\~ rc:UJAage end eaeh e•r,d ;Jret,..ablf 

hma an ident1fyina.; eot:",t\1na.t1on or tigut""ea or let~l"a.,. 

vretern"'>ly 1n the form of • ocmt~nati.on of two l®tter!. 

Be1'ore t.1 massage 1 • trran11mi tted the Memmaae 1• hand.~ t,e 

the elerk in eh&rg• of thi a a:>paratus tog•tbsr w1tb a g·,sl­

eet.•C puae.bed eard which is employed in tbe se:Els1ng ~ie.e 

and wbich, a.• set :fGPth above, s-erves te var·J tb.• o.o!T•e­

p~nce betwem e.aeb ~•1 1.nt1 the tr·anslatin& t!.e·v'iects· u ttl 

the rasult tbst the tbr·<t·lt-lettsr t•st !n-dte~ated by t!'.e 

eyste• ia tt.n!QU.fJ for the mfcHI-sas® beina tr·sruJ~cr1 bed L.ll'!d i,e 

Ct'mtrollad by tbt tb3n setting ot ttl• adj'Jl.atable el@JII*'lt-1 

of the raDISO.S.ser and. bJ the & pecitie pun·cbed G·ar·€! .-pleyed ..•. 

1h• thr·M-lettar t.st obtained topth.r with ~ two l•t .. 

tare indi.eating t~e s;Jec1t1c punehe4 c:a:r-d *liPlcry~ is tben 

tr•nst:".itt~ as a part of the ftUiloge, .1:1 the form c4 a f1Ye-, 

letter group. ·upon receipt of the message the corF'6Sli)·QD6e.nt 

bank emploJ• the dupl1oa.-te punched e:mrd in tbEJ, S"J'~ttell!l :ad 

sild.larly transoM. 'tJ.e:.s tbe aessnse o.s tbe k.$yb,e$1"4.. tcfJ th.ea,,. 

t.ho SJ&hm -Uid ~apparatus yisld th• S•H!il tbr,ee-l-e:t!i1)®~ C.$:st. 

the oo~re•P")nd$lnt bank is astl'Ved et t~ e.u.tb1lflti<;iq" ,~ 

aecuraey Ott th• ~~es:m·a;ttJ. 

Having broedlJ c\eseribed tM tnv-ent.!on, r•f'·et>e:IM!4 

is npw m:l4e to the aeeompanying 4rswi~:M 1 an~ ·the. follcw~-

1.mg &Pt"Cifteat1on toJO a •P•eifio 4es<e.riptiofl of an etttb·fi!l ... 

Mnt o.r th• tnv•nt1on, it being u.nd-tll'etoGd tb,at lll)e,Glfic 

•JDbodilMntm shown ·ncare.1n MY bs verisd in &\t.bst.&ntlal r•-

-9-
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~~,~,~~a t . .Q ~~. 
. - ._...,.-~~~7!'1'""--:'\·~: • .:r'=-'-.-.:y r·f'J-""'J;"I~·~iH!W*~-'4 •'\l&S&iJ.Ji 

•I 
. .. :e 4..,.-;:-~:. 4¥R .. JsJ;ttlJ.Q ¥A .. ;spe;A;.z>,...'"~~'1:0:f'!J" . 

·~-~ 
\ 

' ~· ··: 

111~. 2 1s a ·p.lan vi8W of tbe P•e.gi.sbs!"; 

Pi,ao 3 11! ·• 'ide vi&w of the regi :D~e-1"' sh~w ... 

ina t"~e b.eQs1ms tar bhe $leetr1eral opflrotins dsvie•• 

1a a:~0t1G.Rf 

P1&. 4 is a "ide view of a modified form 

r:>~t rep r:rt.s~rin& d.evic.e; 

Pi.a. 5 is a plAn "1"' or tbe sod.ifl•O forma 

ef r·m¥1a·ter! »& de vi e•e; 

P!.S• el shows a modified foF• o.f :ra.ndomzing 

srsts·a in lFhi~h th$ initia.l l"'AXtdo:ai:~er ill eyl:1ndr1.oa1, 

the e>;yl.indrioa.l i!lflmfmts b•ing shown in d·ev•lops.d form; 

PiSo '1 is a _plan view of t'bs eylindr.ioal 

-10-
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'ria~ 1 111h1eb Is a tiap.._.tte ll.luatrat.f.oa fd 

ne MlbOdiaer.at of tb& 1nve.nU.• trill eow be ~~~1tte.ell7 

4e·•er·1bed.". In th1a f1~ r•teonoe eb&l!'"tt.atv 10 desis­

nate• a keyboard. If d.ee1P•d• tMs may be a tyl)4t:wr1ter 

k•y!':loat-d ia:t wl!l. cb o.e•e 1 t eay huvo twuty .. aix or th1z-;t)'• 

lis k•'1•· It 1s prete:IT'ed, howe9N'_,. to reduce the number 
! 

ot ks7• for t''l.e i='urpoee or a1a:F11!)'1DI tb$ applU'"$••·•· 111 
ten 

the p~eeent- caae, tharefore.tfsueh kaye 11 all's -.;1:..,.1$ 

and eaoh key oorroaponda to one or tbe t•o digita tPOB ••ro 

to 9 Mnd. in add:i t1on He.b key •l•o CGI'I"eSP·ODds to two 0!' 

tbroe l•tters ot the alphabet Md/or Oth·.r cbaraotus. 

Each key op.-ates a awl tch 12 1DCI1Y1dual thereto. Thla 

aw1\eh 1• pre1'--.bl.J noraally open and 1e teeporvllJ 

cloee4 by the ke,- oper·at1on. 

-11• 
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•. ~,~~'~:~~~niiwkftt{ligw:ti!tfthrtt~··tfti¥W~~~-~•rurrittwelQ . .._Wfi.;~~;~i;/~ 

; . 

..::-~ .... 

,,.. Jid.,_M oheaet• U . ......_...,..., • J.fllti,Mt.oi[j 

1m1 ·cr>F ••·NJM!ca teri.ee .uu lt OHhi>l• ..,. • ..-tH et 
elee.tJ~1allJ ._..,.,_.i'!ve !IOfktfi'• .u11 ... •l•w._.,..,. ep 

Ml....S.4t 14;, ~· Nt .. JIC 'lfm td' Clbe;Srf)' ...,.i.,M'$., -d··~ 

iiiC tu tl'MI ~ ot eb·•~•etei' key• • the~. 
I 

lbe coa.-true t!:Oil. ot t.be, 1D41 eati.»a fit' F .. w.uog .._!.ee: 1.1 

•nd the ..,... 1D eb!eh It 1a fiS*""iakt b)' t.be ol•tPO•· 

MgNte or eoleno1da 14 wil.l be liON MlJ' 4e•..tro.t t.s 'tlre 

later pwtioa Of tb'!• epeeltloati••· ,_.. tbe PH._.11, !t. 

.!t· •uttleS•t to at.•·t. tbSlt ti'MN •leeWe-.e.-.• ..... w­
op-.·u •; "-81-•C.-:r . ._.let.l·H:l,. ·• 1•. wa. .....,, • *"'* 
a ......... :._. e.r o-.. . ..._ t)'pe ot :dt11Ji1 ~ U 

e,_eleA.~ ._ Pttai:lt.tf' ,_..t.n,b!l' ........ ..- ef _. •: .__ · 

....._._ -.e•l.• -..e~a •• ,._tt-.J.tr ...-..... lJ7 .._ _..., 

etll·iJ.d._ •peto•tt.••• f4 •• •l•e~• 14. 

S. ._. • .,.. l.S & .• ~~ .... .,..... -.~ . 

... A .. Mf'1J~ 10 ill84 ttl• ··-~-·~·· .i$,., .. 

---: 00 ,... ,... ... ~ ..... 10 - tb ,....~, ...... . 

•en ~Me 34 1.-4· b• ._. •itOd.ai ... -. • ....,.. .... . 

99'1Ma 1'~ !hla rendoa!UP e_,.1 .. 8' • Cl'lllC .,.._ *~• 

r•llder• pctent1•11J a'liail•bl•; • lf4l Utl1d.'J" ·fl ~tl'i._l 

paths c.t .... ra • ...., or the m.tGb•• 1.1 .. ~fit u. 
•·l••troaal"t•· 1-4 ·ad .alee 1aeludlea ...._ tw- ..,.....,._ ._, · . 
o.r.te neb M18th n•tl.e•l• ..,_ •• ••..,.••'• et· •., ,_. ~ ·. 

&ll!q _. elMt:Poaa.pet~. lt -.lll,,, ...,_,._,., "' ~: 
• 

tslM!t.t. tM. ~•• et o,...a.tt• et tb ----· ., -. ._....._ 
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ef a key ta 'ltLPiable end that in th-e prooess oC t.r-anao:l"1b1ns 

tbe teat da . .,. ot a •••aa• oo tho k•:rboertl~ the suooes•i•e 

ope.rat.tcm• or 'Ula elee'trcma.gn-lta will aone to aoouaulate 

an 1n41c§tltm upon tbe r•gt•t•r 'otlb1ch 1• unique for tbe 

lle&Mgo bei!ag t.z.anscr1bed and. wbleh ttn•l 1.od1oat1on cannot 

be "tr-ed.ieted bf t.n• teat -·olerk or o~.ratoP, -..ho 1a not 1n 

po•••••1cm or all tbe co·ntroll.in.; tao to:-a eontr1 '!nltint; to 

rot• thoee ~-:·.t'posos tile randomlzo!' l:"!l87f bo con­

ai.dered as c""::o:;.>r!s.!n~ u so~!e:; oC o.saemblod unite, eaoh or 

to;1et"1or ao1-v1na to ;,>rov1do & ..;roat mult1pl1oity of sueb 

paths an(l. Vlben operated. in the munner deuor1 bed hero1nbelcw 

servo to rondor the taat obtained. b:: the &PijMratus i'or any 

part1eu1ar ~•••so unique tor that meaauslf;. vno euch 

UDS.t ie 1nd1oat.ed by the ~rerenoe aha.raetur 16 und 1a 

ccapo...S ot tvo nxed occautator bare 17 tllld 10, a ul!.dable 

bfU' lil interposed. between t...he t1xod bera 1'7 and Ul, thts 

al1d·abl• 'buo being .,r'O'Yided. With uu arr:.ature 20 w!l!eb 1a 

operablo ::y thn eloetre,..mat_;n•t: !::1, ~nd a rtatrovable t.tnd x•eplace-

':':1e fixed coacut.etcr bar 

provided .r:t th t.:.remt:r c.c.nductln~ .. ,v .. ;mont• ·•!d. eh are 1tunllat· ,4 

fro:. one anot!lor. ·;:'ho lat. tel' t •.'enty aegmenta are •~r&Jl6ed 

-----~-- --------~---- ·--------------------. ----· -------- --------· . ' 
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in ten ~aire, eaeh iJA1r oorreapondlnu to a a1n&lo ••sment 

on tne bar 1 '7. '!'he •lldahle 'bar 19 car~les ten br1d81na 

element a 23 Insulated tr ~ one onothnr end ! s held 1n 

poa1 tlon 1r.d1cated hy the a;Jr:!.ng tao&. lt will be s•Hn that 

ao A"lcwn ~he ~ridGing olemonta 23 aarve to br1dss eaeb 

cont•ct ae._:ment on. the bar 1'1 ·111 tb the 944 s•p•nt on the 

oonn~tator bel' 18. '·hen the bu 1.9, howeYsr, is d.r.awn to 

the r1b}lt b7 the actloo of eleotroaaanet 21., thiiD its 

bridslng el.-nta 23 eatabllab eonnsctlona between the ••&­
mente OD the fixed bar 17 an.4 the eorr•ap·on4ing eYeD 

DQBbered se~t11 OD tho fl.Jtecl 'be l8e Th.-., one ·Of twc 

al tvMt1 ,.. ••t• or tea electrical paths be·t.w"n the eon­

••ot• on the bar 1'7 and thoa• on the bsr 18, 4epen41DS uvon 

w~1at!1ur matln•t 21 1• er,;rgized or not,. 1a available. 

;ba random eoM~ctor )lat-e 2L ia t)~OfM"abl7 

"Mnde ot' 1nnu1at1n;.r, ':~atHr1al an<1 !s pro•rided on tha lower 

fne• t!aareof w1 ~h t.•.vonty 1 nS1Jlated, pre.ferAbly april'l6 

actustod., ecmtacts :.;o ... : .... ·.ich sr-.o (.l1apo~f34 &B•1nst ~ in 

contact with the twont:y segment.ft ot the bar 18. '1'h·e 

i;;la ta 2~ also t:f40 anothor 118t ot' ten lii'Jd.lar 0 mtact .• se 

on 1 ts o_ppos! t"~ l'aee, theM beine d.1apoaec1 a~a1nst ar!d 1n 

contact w1 th the segments ot tho lower f'1xecl bar ot the 

next aaserablJ un1t. i'he tu oantacta 26 ue connected. to 

the twent7 eon1#sctm ~5 at random hy wire• Jn. • each o1 the 

contact• 2G being connected ta two e.ont-aota 26 1n a random 

ar·ransemsnt whicb ean be var1e4 at will. '!be only 111d ta ... 
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tlon u.p.on \be:ee randca ccmneat1cns l!)et•••• U.. eoa•eet;• 

II ant'! ~ 111 t)'l..at tb.e two wir•• l•a411D8 h'• •ech ot tbe 

contact• 26 thou!~ so one to an odd DaMb$Ped oontaet a& 

11M the ~tbor to an .-.en n~t)4 ~oni'Clet 9140 

J•!l inspeetioa of Pig .. 1 Will lftOW W1twr that the 

rendcmau• 15 compr1Ne t!vo naecr.bl1oe e•ch con-eapondtr.a 

to the IUIIO::'ibly· 16 do•cr1bed 1tni!!Cdintely above.. '!'heee a•­

sembl1•• aro ident1eal >.d th each other exeopt ~hat ~• 

Pando• eon~~ector l.}late! each Yery fr0111 thft other.. ':'he• 

plates 2~ ero roi!Xn'eble a!'MS iaterchanaeabl•• lf des1rtd, 

• ~~tlval1 t:r ot auob eonMo.tor plate a are .t.teM • .--~J.e ... 
Tbe •••• con.noot.iOD$ 1-n MCb of tho•• plaw• 41.ttw t.Jt• 

tbe epea• ecmneetiotlM in eAeb of tbe J".-ild.DC i3l•t ... 

beh of tbe-M .u&RI'blte.s COllippi.ae• eleev,..&Mtic re1•:t• 

1.1ldic.ate4 by tbe reference obaraotera 11, 31. u. 61 .m« 61. 

!btl tea eosmeeu..aa wtzoee. go l..Uq INa tba c. 

antebes 11 ou the lq.Jbou~ ate'J., .. lf ~. 1toe ~• 

cltlr•GtlJ to the teo ••&~Dtnts aa t- loww.,.;t 

bar 1?. It 1s pr.e,f•rr.a. hOW.Y4JJ', to ooaa•'· ~ ._. w 
tbe cont•ctt· 28 o·n tbe nx• .1naulat1D0 bar 10 DCl • O«m• 

Deetar _plata 30 11 1nter.,oee4 between ~~e btdt 28 ._t t'JIM 

o~tstol' bar 1.,. 1'h1s conneotm- plate 30 ba• '-" o• ... 

tact• on the upper and. lower rae•• thePeo.f Wh!eb _, -~ 

val'1abl7 oroaa-conneoted aDd tt:1e plat4t ~. lin ·tbe 1-ud• 

o.on'DtMlt.or ll)lates 22 1s a.l•o ~etDOft.ble *D4 replaoe•.bit! 19 
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an,e'ltler plate 30 which has a di1'ferent ••t ot oro•• oonnee­

ttODm bsnea tlh·• cont.ects on lt• cppoa1mg raess. 

'11M randomi&er at ita top and above tlh.l laat unit 

111 atN1t1oxuaUy prov1ds4 With a fixed bar 32 having ten 

seamea.t• and aacth.er bar !3 having t.a ·contaete on one .t·ace 

thereof and a connector plate 30' •1m1la:r to plate so, 
pre.t•rablJ having a d1t.terent set of c!"oe.a oormec .. .!cn• 

interpoeed botween the bars 5 and 31.. :·.tres 34 lead from 

the torl contacts on the he.r 3.'5 to t:1e olectroma~otA in the 

re~ stor 13.. lf ueaired, the oleL18nts 30' and S3 may be 

e11mnatttd. and the wire• 34 mey b\1 connected dittectl~r to 

tbe eontaets on tho brar 3:.::. 11· dea1red. seYeral plate• SO 

and SO.' may 00 held by 4i8Ch ot"f.5lln1~at10D. 

'l~ magnets :.tl~ 31, 41, ;,1, aftd 61 IIU'e under the 

ccmtrol of a aena1n.& rr.ochania:m uenerally desil.?lttted 36 w~1ah 

in tur-r1 1a oontirolled by a punched card :56. ~i'he punch1nga 

on thla oard IDilJ be arx•&nge4 in any mannel' d•s1red 1n aceo!td­

aDee Wi1 th a plu:N.l unit oode but are pr•terably arranged to 

correspond w1th .m.uaoter• ln the l1au4ot code. ln l''-8• 1 

only • p~t1cn o£ card S6 1s ahowa, it be1.ng 4Etemed "tJDDec .. 

eesar:: to ~ow a oomplet• eard .i th the largo number of perw 

foret1on• t.h~reon. i•o:t• ~1\'lrpouE:~s of' 1llumt.zo•t1on .five rowe 

of portorationa 0 are s'r';own, euc·:·i tn"Tanged tra•1~vorsel' or 
the card anu tlaOh row correHponcolnt: to a letter of the alpha-

bet. ln tho cpeo1f1o ca1 .. d •;·o'm ';::eee t'1vs letters spell 

the wortis ·'we a.re !', tLoa•.l be1nt; the- 1'1rat two wor-ds of a 

... 16-
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Mntenoe m- two which wr,s •111Pleye4 lD •kiDS \tP Uda oard. 

B7 tile use of tbia method ot •Jd.as _, euda 8'YaP7 kl!k 

or other Ol"pn1&at1ora" ualq tile preHat •'1•t• .. ,. prepare 

ita 01m Nt or oa.Pda tr-01a a ll•t or woa-cl•, ptu-••••· 01' 

Hotonoe• lanect 'b7" • o-.ntral &PDQ'. lD a4d1 tlon. at the 

extreme rlsbt 8D4 lat't of t.be oerct. are perfo.tatlcne anntns 

•• teed hole• a ad I' tw I'Mpptns ..,. oar4 torwazad, •• 

•xpla1Ded below. 

~~e •ene1PS ~cban1•m canpr1ae• a .. t ot bru•~•• 

S?, n~ a cur! tact ~)late 38, and IMf'n• tor- teed! ng the aard. 

:16 botveo!J t~o ~'J:I~loe and the eon tan t ,,,_ .. te. Th41 feedS Dl 

mean:J o,>tll'atu 1n~m"mi ~tont;ly ond ar~ cont.r~lled by" the atep... 

;>!Di r~.&ill&t 39, w?toh la aa•oclated with toothed~wheela, 

not e ~OWD 1 tlh1 lattor eD~~td.D!~ 't~e fead ho\ea ill Oan 18. 

:~Yery t11D8 a key oi' the keyboaPCl 10 1• cle.,r•••ed, the eontaot 

60, oparat~ bJ • ua1·•ereal bar on the. 1teJboer4, is cloted 

u,poa 1 t• roleaM or baok acroke. l'hla eer•e• to •ner~•• 

tl\e oU"4 •tepplns ma&Det ~o. '.L'bu wi'b .. oh 4epreaa1on o~ 

aDJ ke7, tbe oard le stepped torwud to the Bext pod tlon, 

thctrebJ' eaerglatos one or raore ot tlte eleotr-pet• 21, ;,1, 

tl, &1, 81~ and 8h1tt1DS 'he oorrnapondlns bara 19. 'tb1e 

e•tabl1ahea new eleotrtcal patha be•weera the ke:,board and 

tho tra~•A1at1Df; devlce• ttnd the cor!"ttepondenae betwRon the 

tran•1ttt1nG (~oV!cea t~nd 4:ht! ~·:e:r~ 1a r.-d1oa,_ly nltorod. ':"le 

awt tch !. 11 a C~ .. ator Cl,l•trol a"."!:. tc, · w~~1ch !'aUat b4 cl.oaed 1n 

-- -··----·-- --·-··-·-- ·- --· -·--·--· ---·---- ---------·--· 
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n.p. 1 •• a lh• •• tOI'II or ••&l•terina or 

reevcU.aa deftee. Ia tbl• tGI'II a oo••• tJs- of .UtJII 
• 

•eld.De 11 .-pleJetl lD wbicb eaoh couat~ baa lta a. 

Mt; ot are aDd the operatlOD of eaeb ke7 le waa.S. tte4 

4lreot1J' to tba COUDt;,e 110 U'Jat tile 00UilMr8 ... O,i.1_..t:e4 

..-J.aU.wlf• !bla deft• 1• ..-••11J' doat.pated 

'b7 tile refereDOe raaonl 62 8Dd tor the -''ll'iJOMI of tt• 

preaeat ·~atom only tbPoe 1'0.;1 st\:I'.B are eep10'J811 a:d tbe1 

aro c:1e"'l•':fed thPOU6b the o~D11iia u. Onl.7 two aeta of 

f1 •• k.,-a 44- are •t~lOJed. 'l'ba z:-ooban1• 1e ;1Powlde4 rit;b 

a ole..-1n" dov1ce o~Ntel! by ~o handle e. 
I• ca&1n& CG \·,av1ni ton eoleDO!.de • .,......... ow• 

Ule ~eys, 1s uauntod. 1D the t:.unn• ebawa lD t~a. a. .,_ 
oouat• wheel• ,.., ra7 be81' d1Jl ta fltCIID soro to 9 • tbelr 

penlfl .. al 0711Ddrloal face• aa 11 eGaMa la 111111 -'dllll 

-1\1 .... lt 11 pret...-ect. h011 ..... '0 baYe Hell ot tbeM 

-..la beat t:be twatJ•dx lett.ra or tbe a1Jt,lalle&. '!bMe 

... el .... btN1D 'bfoad1J ar.4 ~ ... 0 ...... 1 •• 

ftp .. " a I lib• a -...n. .. r.. ot .._ • ._.. 

11118 dntoe. 111 11d.a fCII'II ~ wbeell •• tal~ _. ... 

eaol:a beer:Ona the leta•• ot tbo al•'-• •• eo dl•£10-

t!lat the two outside :t··~••l• tal aid 482 ••• ~ted \tf 

ton soleDo1111 liJI'IIanbed ln two "'ou.ps, .tO 8D4 691, ard a 

oompleto ~~volu~lo~ or ait~•P w~eel 11 tpar.-.!ttel to tihe 

lntePI!edl•ttl T:eel 40. 1!aeb &POUiJ of n;e eoleaolde Ia 

aeaoelatecl w1 tb S.to ••8118Dt l"••. tbe aol...,d.• MJ.aa ao 
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d1apoa8111 that the aoleaolcl rurt,~oat tl'oa: •• tuloruaa 

18 of ~'w 1.-.e• sene• to aclvtt.nce the ~eel ODe •~P or 

a.,ace, thf' onft next to S. t two .. ...,aoea, oto. 1-·or th1 ~ 

~po• • the .»lunge U or eHCh aol81'1old haa a atop 

eouar &.t wh1oh lllll.ta the moYe-.nt o1· NOh plunr.er, 

•• 8bOIID. •.i.bo HpeDt leYV &o la geued to rotRry 

•lllbel' U whloll turn• treelJ' oa tlln abatt 58 of t.he 

cbaraoter whMla. '.Lbe .,..ber &j, oarr1a• a pawl 5? oo­

operatlaa wlt&'b a ratchet 58 ,. the ad.1acent whMl. 

A ~a•ted ort1aer ot tih~ bank or ottlae or.ploY• 

1Di tbe ~aent ayato• J • giY•ti'A exe1.ua1Ye aoeea!l to t"e 

J.llalld.oml•exa .. :1Jch ia :t·-.. ~1·•!1"Mb, "! d1A~IIf'd 1n • locJrell ctu•e 

•• lnalcatod hy t~:A ~ott•.c:l e')Ua:-•t' 60. lfe1 atao .... ln hla 

uc11~:.1 vn. pOAReaa1on t\ l •'rse nu~r of random eonneotOI' 

plates 22 rsS f'.., ,..,.,. h-0'!' each o'!:~er. ~·11 8\\Ch ott1cera 

bayo l!l t·1n1 r postttt8!11on " uo0111"'!ent aettln~ tort!'l the 

arrsnti"C'.e11t of these plate• Ia the ran4oll1aer, F.!icb 1a 

ohan~ f1•orr t11De to t1•, •• t'l-ODi 4ar to day ar .. ~ to 

.-.11:. '.,bwu tile _1".,.'98ble Uk\ S.nterohuapablo ;~late• 

80 and 101 ...... tiiiPlOJ'ed. t;he 801110 do=umeat will &lYe 

dld.lar ID8VUO,lona abO'\' th08ft 1llataa. 1he reradornl&era 

111 e1:oh of a poup of oo.an1c.at1ns ottloe•, t~refozae. 

all hoYe t.be • ..,. 1n1tial Htttnr.s for eaeb auab uar1o4. 

ftle ._, or UIOthel" Officer Of l"8Ch bal.lk 'lae in 'd.e 

po•.,•••lon a aet ot .nanol'"-ed cePda, t·,ello cat-de dltt•r!ns 

from each ot~rtr 1n eao'l set. t.l e•e aete being dtJpllctatea 

· .. .­.. ..,... 
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., .. ob tM:ller. :lttob OltJ"d 1• 1dutlft.ed blf a COJab1nat1on 

Gt two letter• ot ~ al-.bet • 

.,ell • ••••P !a to bn tranRtri tto4 to a o_...••~ ·. 

pOIKlent blmlt,. the •••age to1et"'ll~ w1 th a ~mched card 1• 

banded to ·~e ~~•t ~le~k. ~~ lQttor 1~aor~s th~ ca~d 1n 

thet as t~1s ~Par.Act"1 ,,··ton proce~ds, t"~:? opnret:lon of the 

c1JUucto':' ·c··e,llR 1r. ,.,~~··o!:t!O ~o t:Je opnrat.1oD of tho Iror• 11 

w1ll vary ct :lOCh suc:h oparat·fon. 'l'h1 s varlatloD t!e~nd• 

upon the a:Jaottio Ht or random eonnectoc- plate• 22 1n tbe 

rad.-.ser am t~elr apeC1f1c arrangmnoJJt, wh1cb render po­

'~lallJ oYallable a plural1tJ ot electrical paths ·:rom t~e 
ka,-board J.O to tile repa"ter1:n~ dn1oe 13 tor each key ll. ':"ho 

aenstnu ~ani•• oantrolled hy the punched car~ then ae,P.ctr. 

a a1Dule path from a 111lt1p11c.1t)r of aYa1lnhl.r :,ot"\s fC!' er.e'": 

key. '31eee cperat1one ot tbn c~,al"octer w~el" m-e Clm'.11Jat.1v ·' 

wlth !.ho ra~ul t that whAn t~lt~ t-iat. dete or t~e measa;:a nro 

t .. a!!BOJ"ibod, th•,. cf !a.:-~·c ';ott ··,• ·n·J1 r7 ~nd1 oato a C'lmbl ::atlo~ ot 

thratt letta1•s which eonat..: t.ut.o tha t.-at tor t~~s neo•a~a. 

~.-.ben the cor,_.espondent bank ruoe!.YOa tb• neaeaan, tho aard !r~-· 

d1cated ln the meaaase la .. J.octftd and banded to the to•t el 

filth the •••aae. !!be teat clerk then transc!'~t,ea th'·' t•lflt 

data of' tbe •••••• •• de•c:z-i'bed and 1f the ••••sa 1• aut~en­

t1o11 he ahould obtain the ••M t!ll'eo-letter or thl'ee-d1glt 

teat •• that wb1 ah appeared 1D the meauae. 

-::!'0-

---- -··---- -·-
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::1~·'- r., 7, o, ara: D ohw a i110111t1ad tonJ or 
t:·.~ I'LJ:~cht.-::•er• In tb1a uuuatwotioa t;ba •aacloralaar la 

c;,·l1:..dl•.toal Cdtci l·'1~. a abo-lila a UeY11lopua Y1ft ot thd 

uylladrloal alemaDta. ~be OJllna.~o~l rar~amlagr c~ 

i-'1!1'1801 nvv IDI:IUllll' rarKloa con . .aotOI'a .a: wl~ah uOI'• 

rea,paad. 1.n tmaotlaa flo tibo z-anuac oc.~nu•otOJI pl.atoa 2~ ot 

1'1G• 1e b•• .ail~ .d ... ta are .aeot;atablo aa bbu 'il".iaEt 

91 Ulld aaob L1Q be ·~ to IIIW aa• or flab poa1t1oua 

\71th Na.vaot to tbe w.rtiOAl llDa "91 011 1;bo fSz.S 

po!'ta of t11u riiiVlold:::.-. ~. awabea- ot 118tt1asa ::&ede 

o•IS!lH"le h"J '.i..t1a rand.,;,tS.:.~OZ' !a a o aPeat '=';at 1 t ~c-.·n··• 

tr.;•oec•'J:.·r:.· to ret'uYG m- rll).:,.r!sou ~~-••o e:.GID8nt• 1 but cma 

•c~ t:'!" R•·c!~ 1Jlr.9nts on0r.)CMJ8 at'ltf1c£eat. At the bottosr: of 

!., · :: 1"!x~ ~-~":UlRI' elu::ent 1'11 or ~auu':.attz·~ cut;or1r&:l a&n4 

!:I.GV1!1.;: t.c-: · : '11(11'!0 ~!n: IIOOIJUDtl OD OliO Qdp aud tWUt;J C cJl• 

d!~Ct.l r.c.: SCtr.~!:ta em ;ba op~JC~al te odpe ~1•aao alur:aaDt:; 1 '11 

01;,:.~'bina :ilU tuDotiou ot t."be e1conta 1'1 and 10 at 1'1&• 1 • 
• 

:4lo 1o~•' el-.at 191 baa tweDtr ooatacts caopUI'at1:1G w1 tll 

tbo earreepODdlras lpftJI& ct· nuat1 ot •• .SJaaeDt; :-IIDd• 

aor.r'.aetar m. , an4 S. • alao JII'O'Ilded \d t:h • zteaeptac1a G8 

tuw!~ tor. aooketo Dlld llda;.lted to •oa..:.ve t!JG PlUS B3 haY• 

SP!,..~ to:J ecmtacta. ~e ton draa !\lea tbcl ;>lug A load to 

the kqbDDJ'd 10. filldl•l~ at tho tuiJ of tho riiDdo:tlzer 1a 

n tlxad em1ula:" alomeut 331 ::~•vlng tou c:j ~tocts cooi)Uz-at1ng 

. . 
. -m.-



!. 
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... 
lldllpbad t:o NOo1'fe. t:be plq 66 hilv1n" ·-ton oontac~c load-

.... ~ 

! .• ·. : 

lag tl'CC1 tba t_, e'1cc~o-6ZJots o:- so1ono1da 14 of.· .'."!~: . · · · ... : 
. ;.\ .. ~~d~-

. ·:~ .-:'~ 

11~ ·cias!t-ed t;ho ·plU,r'\ _onu soclfets G~~-~~ wul G~­

t:6 s:· be :arl'ansed cl!'Qtlla."l:r so t;hot o•oh plur,: :::u:r 118 

. 1n1ci.tad !n· """ one··· ot tail ·voo!tJ.oua, b~el'eb)r ot.Cm•1as 

~~·1ro• ee le•O · from onoh or tho poup ot t&n o an···_ 

taaote oc t:he el..,ta 1'11··· to a e0llrunpon41ni; banlc·~:-oi" c ell• : ·:.:: 

taOt8 &7 wtdob eN n~~-1f ill conte.:.ct \l~th. t..be ~i)•Jl. .. OGft~ _:.: 
.. 

taata:68 alii aN ~b1e as a baak br tho uloct~~~ct :;;:11 ; 
·= : . · . 

. 81,· G, 61, 01' 61t. 81B the ODIC r.'Jl3' bot to clcmtuct W1t.h tho·,_ .. ·.; 
., . . . . .. . . . . . 

lower cuntaet• ev, · ~;'!Pee ·70 le•!" ~om. tho contucta e& aa..~ :-:· · . ' . . .. 

G{l to tbe poup ot t-.ntr ca1tacta on the op_:.;ol~1 te 'fcli;o ot .. 

tabu elttrr.eut 1'11• 

£'ho t'lGOti'OIIUlztlGtl 21·, !Sl 1 41 1 !=.1 1 ::~:nc 61 &1~0 

tbe auu&O an t'1oau •~own !n F1t:h l :'nd 0110 n11l'4lnt"ly:con-· 

til'ollec t--:,· · ~1o !tons!r.z ~t?C~o~! sr.!. 

. ·:·· 

.: ··· . 
.. . ·-~ ... 

• t• 

. ~ ... 
:'1•o rC?tata!J!o ol~mo,..t~w :".:!'.!. nro oa~~1·1C1 "":,• Dp!dor~·: 

'11 u~·~u. ~~o !o,uh !.a provided w1 th D 3i-~1ng Pl'eaaod de~:1::: 78 . 

\V!:l~h co ... :;.i~rnto·l with tbo ~e!l ~.:4;:.rueo!ou3 •n; 1:1 oaal~ ~~ t~10 

tb& aut!u !u the adjuatod J'tOa1t1~~ 

patefeztab~ proftdod W! tJb · the ~~~~ 1 to 10 c:ll"'w:i'oNn•:. :; : 

td.al~ fab0%tecm 'bJ wb1oh ther ~ bo aet • to &"lJ' do~1Nd yoaJ.~ 

tlon, with Pefe~enee '~ ·11n• 91·on eaah or the •1e~enta 

1?1. . . . · .. 

..... - ... • .... 

. . 

··•·: . " . . ... 
... ;·j . 

. . .... 
4${. ~t~·: 
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" . ~"'· .... 

1 olduu 

1e 112 co:..b1aadou a aet ot o!Jmlaotor elemonta 

co:aet1 tut1n;,;-; a l'e:rbolll'd, a aw1 tch !nd1 v1dua1 ~ ·. enoh . , ....... , ·.~ , 
. ··-·~:0:~ . +-~Or.~ .. ,. 

eleDJnt and operablo t.."leJieb:·, o c~X~rosl)ond!nc DUl'l~ ot ···· · :•( 

tJiaslatSn~ cleVS.cea opaJtable ~~ odd olOt!Gnta, n :=allor 

aambeP of rotatable Oharaotar \7heo1a camalat1v~ly o~rablo 
.· . . 

"' aald tl'an~latill('. de¥1ooa. DDCi a 'ld.~~ u:ratca 1n~~.-,r .~onlY-! 

betwon ald.ci llld.tohea aD4 ·.aid tra:\alat!ng c!ev1aes :r·=~~~!.m 

aftllable a· a.d.·tisplld.tJ or eleot~-1o~i :iJutha be~~ ~~·d·.;~·: .. i 
... . .. .. ·- . 
. . ~ 

aw.1. tohaa anc:t ua1d deft cas, auld _'..l"11'1~i. s~!'r.t;o:., Ct..1r.t~ll,! ~n,~ 
. .. 

va:•.1a'!)l:r na.'uatahlo t"J)mb~a to !o~.oet .a ~on~> o:-. gr.~~ ~tt1!': 
. . 

e. xn<oor.b1natlon a aet .or ch&J~act.er. olemoata 

oo~-:ati tut;1n;~ u keyhoaM, al"· nltols· 1ndl'ildual to· each 
.. 

eloment GtUl operable' :.~.hal'e b:; ,· 6 COI"Pe apODuDg DUIIbeJt Of . . . : 

translating ~eY1ooa .o~ab1u b7. •n1~. element•, a •.aller · · . . . . . . . . .. . ~· . . ":. . 

. ll1lmbez' ot ohaa-.a·at.,.~··i• · .• imu,.at1~a17. op;able ·by' asi"' · 
w~•latlaa· ··~·····.• ·W!~~iiz. ~,.t. _tlltel'~.~- b.twe ; . . . .. . . . .J 
•1114 .wttoboa ·d. ~dti :w~ei.at1Ds de91oe8 relldel'lng· ·. ·;·. 

nallablo • .d.tt~~- ·.~·. olootl'1oal ·pa~8 .between all14·.::: 

· :nl tedaeli·: . .Dd ~~Ld.~ •• ~ 81111 ... l!l8u~ .. opaztable 1D l'e&lJOn.~.:··. 
. . . . . . . . . ., ..... 

to each a,. GlJ811atlOD aeleotd.aB"· a gttoup of aald pat'ha. 

0 ..... -a~,,··· ... -~·r.~n ................ ~-~•a•" &.~WY~.. ""'•"'· i.lile. • • ., •(:: •• ""....,~""••J.I. ...,. 
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4e ..,._ oomblnatloa ·•t ten-th ll'l.Olalm 2 in 

wb1cb the· last: namacl meua. oo:apri••.• a SGnalnS !:JGC!"lan1•• 

r.;. In coz:binntion o t;J'onp or t"".nr.UAll:.t O?'J~Rbla 

ko:rc, o. l"otot.oblo c'hBr•acto:• \:_hiJol, I:fl&r:.o !"OX' .~unn:. r.t1ng a · _. 

lt~l~" c • ...,o .. o t·1 on 111 -:o o . i'l'~o tional rotat!on or tho whocl 1 a!Jl_ -.~. :_; 
. . 

a ra:K~~-=::1 zc;~ control;tin~ .thu Oi)f$!'n~S.on ot· an1d ~n~slat;·1ng, · ·,-

meanz ~o Vr-':.'7 tho an(.'Ulw- d1a.,l~co%10nt ot sold w!100l con• .· 

aeq\UJ::-&t UJOn op,~at1on -or a kat" t!'om time to tlae .• 

Ge ln aomb1natl01l ... ~ _#'oup ot IUiftUall7 operable 

ke:rs, a rotatable. obara,otor w~~l, · me~a tOJ' · trallatatS.q ·.: :~· . 
. . . . . ·"s .. -. 

a koy operat1an.1nto· a.t.raotlona1 rotation~ the w~sel-
. -. 

Md r. random.tzet' cont1'o1Una . the oporatlon ot sa14 

t1'n!lalnt1n.:~ r.eans to V81'7 tbo em~ 41aplaeemant of an14 

dloel consequent upon o,Pel'atlon ot a tce:r,· said ,_r.mdoz:4ae1'. · ·. 
. . . . ' : . . . . ~·· .:· . ' . .' ,.. ·. . .~: . ~-· ,; 

.com;~~1n!n& Val'!ably·adjuatable clevicel• 
·. . :!,r· . 

·_;"· .·. '· 

"• ln c~)ob.t::.ntlon ·a :~eup or amualb opel'8b1a-:· :···.· 
. ·. . . . . . ;: ;_ ; -: :'". '~:· ·. . . . ·,'- ... _; . . ;_,~"~{ .. /:;:j 

ko!·s, a :wot~ ~a~lo .cha~&~_ter·.:.vf.:leo_l•· ::~~· tw ~a.~alat;_Dg;;a :/·~·. 
• '• ·. • ' 

1 
• • • ' . • ; 0 • • • .. :. : ' • ' • '~.~ •, ' : ' ·, 1 .. , : •• • :c.·: ' •'.:~ ~ ·:~,." 7 • 1 I 

~=u:; , Oi.J(irat1on ··"into o, fl'ac_tloiijil: ~otl,tlOD_ or the '-.ool~, ::&rid · >· · 
. . .· .· ·.. ·- .. . : .· .. · . ·, ·. · .. ,'.':. . . . ... . .,_:.·. . . . .. . . . ·' · .. ·. . . ;I·.: .. ::- ..... · 

a ~~:.:a!c:d.zo1 .. contl"';'ll1ng tbo··ppo:eation ot. aa1_d tl'a~slat1DS , ·_, 

r:cunn tc v~~":' · t..~e a..'1gulo~ · dl-.~~acoa:ont or anSd w~eel o r.11·· 
. : . ··..• . .. : . . ·.. .. 

amtuo&t u;;l:n the o.,aration ot a ke11 su!d :rsndom1Ze1" 

cor.a;r!~!.n,::. r.:ouna roal)ona1v~ to each _ke: operat1one 
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... 1 
i 
I 

I 
. 1 

a. la e011b1net101l a 81'01JP ot -111 operable 

keJ'•~ a rotatable cbal'ao•ar wl\eel• !"' .. ne r_. trana'!.a ~Sns a 

ke7 operet1oa 1Dto a tNoUonal ~otat1on ot t.'tto .T~tool• 9.114 J 

1 
a Nndomlael' oont.olUa;.; the 01Je!•at1on or ea1d tpRrH1l.n~1nc 

I 

••• to ~r the angular d1aplatcem..mt or snld vl1eel 

•ceNque~~t upoa tN operation ot a key• •aid Pand~F.!r:er 

OOIII»>'1alag a aer1u• ot de'Ylco• tldjuata'hle at 'f:ill, ft~ 
. , .. 

mBilT"1a cootx~t'a '.:.1u,.; th.u•i=JaY1th l"·l",;,,O~lRJ.Yo t;c> ~tach !~n:· ::. ''1re~:lelli .IJ .. Ip 

\-:oye, " z-ota'-"'~lo uhfiJ'acter ·..rhael, • ~'lurr~.l1ty ot' •:!.'!.'.~Ctl'!ea! 

d•vlc•• o~.Nl .. at.ivoly M&.,QU:i.at.tild •:1th aaiu vheel. oac~~ device 

be1n~ o.Ar~: ·le to lmi*l"t to ~ifio1c. ,.'r!eel • dlat1not1ve a.nculor 

UJ..•i'lllcea.:~'-=.u i.., -.J~<.:i. uea11u o~ra ti v .. 17 in teriJOeed betweee ee1d 

ku)·a arxl Bb~ ..&eviae• oeleetl.Yoly reDGer!n0 •llJ one or a 

plUPa11t,- ot' a&J.'- Gevicea ret1jJOJiaj ve ,;o t:i1e operat1Gn ot aar 
k•J'· 

• 
10.. ln oomb1natl0b a ~ uf nanually oporsble 

hJ8• a rotaat,le C1lU'IlCMr Wlleel, a ·1UI'Allt7 Of elootl'tioal 

4encea o,-.raU.wly •••oo1ated \vi tla Nd.d ''heel• ~eb dev.:ne 

being o;~ez•ablu to impart to ••~ld \{ ~"'1 a d1et;1nct1\"r.o :·n .. :tt? nt­

d!a)lac-otJo:It, urxl r.".i:UU!o '"•JCWa',: Vt1:l~t 1-n~o1•:10e~ hob"J~~o·! !lr;cl 

' 

l 
I 

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

11 . ., ln co!t'h1 r-c t:1cm • 47RP of ..-).1.,. 

operable :-:eye; • rotatable C)haracto~ w'h"l•. a plval1t7 

ot c~octr:.onl dev1Ma o.,_..t1vulr •••ootatod w1th eaSel 

Wheel. ""'~~' u•vloe bo1n.g opere!llo to illpePt to atd4 

wl.ool • <!1at1not1ve en~uo d1splao.-r1t• amd --.. 

operat1_voly 1ntorpoao4 betwen aald qye ad •llld 

~-· aolect1Yel7 rvradwlftb axay oae of • vlUJtalJty 

.: : ...... I :.·.,.,.I 

I 

i ... ~ 

ot .'"Ja1d dovicea roa;~onatve to tho o~•-t10D ot ar:q k«r~t _:_ 

aA1d la•t n8118d mem1• ccxapri aS.D.t;; Y8JI1ablo olMtrlcal 

oouaec~ona between sa1ti keya and. •.S.d. &1'11o•• u.d u.eano 

l'~Da>onat v~ t~) ea~h kay operet.1or. l'or !'U'Pt:~\);r var)1.ne; 

. . 

nssocZt.:..o:-'d ·,.·;Lth t:;tlC~ :i.!e:· o~c.i o~.;rat'lo t···.1:rcby• a ;;roup 

tltlc.~.:: f,;;_;".~.tJC!~lnc:; sal:.: I'Nl.tc~~os ~~" ~aid dev!cos, su!d 

!:':cLnn CW'.;._vrla1n,:; a ranu·>r~z~tt 1"01 .. vu-;1n~ tllO oo:•roa-

.tl~~~OJ1ce bet\letsn aa1d <»vioea IUld ea14 IW1 tell••• aDd 

rota tabla chal'eo1;er wltMla oullft.llatl ~;1)' o,;,er-e!llo ~ 

1~. ~be eor.l>1neUoo •t to.:rtb 1.D cld• l~ 1n 

tlh1oh tho nwnbeP of ohtll'acte~ wheel• 1a 1••• tlvan th4t 

-·--·---····-~---------- -- - - . 

! 
'I 
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14. i;.n electr1.eal :1;,:stom compr1a1ng 8 bank or 
· •lectrical tran•lat1ng devi ceSJ, and a bank or mlmWllly 

OtJeruble swi tcbe·t!l cotltroll:tng tb• dflvic.es, 1n combination 

w1 th a w1r1tlg system inte.rpO··f:led b·stween sa1d devioes tm4 

said switches, said wiring gystem cemp;M.a1ng moYable randoa 

eo~Ji!n.s-etions wheri8by th.s eo!"l"QliBPOOO$De.@ between aeid d4neea 

and said sW'i. tches may be '0'2-ri~tl at will ~ at r&ndoa~ and 

character wheel• etmiUlat!vsl-y cperttbl@ by said tJranalt~:t!n& 

ope.rable aw1tches eorrcspona!nt; 1n 'OU!Iber to the tr~l!" ef 

aaia d•vieea, in combi:-:ation with a w'!r1:ni systfti itrtfn'po~ed 

between 9aid ewitehit:) aud said dsviet:a· eatablishin1 el•etr-ie1al 

cireui ts beteo~eun •ach • rnri teh and ·on.ly o"'e of S:llid <de,vt~e~e:e at 

a tiM, me.1d wiring 17}· mtem eomp.ll'i sing lll0:vable r·.r-ndom connM­

t.iene 'Whe:rtJ'bJ tb~ cor·l""'«i~<s·pende~r..~c" be·tw·e(tn lH~:id a:e·vie.es and said 

swi tcbeu way b~; var1~d at ra.ndem, L'l.n.d. a tr'au;p or elMY!',&e·~~ 

whe·els fewer in ruU»be~ th•an thfl :mum1l<Vr at saiGt t·t"•ansl.atill16 

lt5.. An ele~tri eel sy .steill compri sins s oo,f!lt f§t· 

elactrical tra.··:utlating d<ev1ces, and a bank ·Of mar.u-ally o,PcP·a~l• 

sw1 tcbes corresponding in n1:1Dtber te t.be n'WP.b·t.!" et .aa.i,{l d;.-rlC.ti•t~.~ 

in combination w1 th • wi.!'ing system intrerpo .. sed betw,een atd.d 

f!Wi tchea and said df!PT1ce s asta:.bl1 ahin.g el@·ct.ri C•&l cir·cuit.s 

between each aw1 tch and only ems of said d.ev1ces at a t1.M:, said 

w1r1nc; sy11ter: comprising w.to'fal;le conn~ct1ons and M&DS r·e•pe~na1V'8 

to the operation of' mny of said sw1tch611 to vary the corl'espan<l­

e,ne•e' between eaid devices and said swi tebe:s, :an.d a ar·oup of 

ehara.e te.r •heels C\l11it!lltilt1 v~ly op·e.rehle by s&i6 trllllsla.ti~fl 4<e!i..-

vice·s • 
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17. A de·vS.co lo:r obta1D1ng a.n autbeat1cat1D8 

te;st ter a •l!J'a~aa•, compri s 1Dg a keyboard coapr1a 2aa 

cb.ars·et;ei- ele&eDt s, a plu.rmli ty of cuaula t1 vely opel'"a ble 

duaract.er •••1•, aDd. .. ms 1Dte:rpo•e4 between aa14 ktrJ• 

board anc.\ said wbe•l• tor •ary1ns from time to tt-. t.h• 

e,orr·emponc.tea·e.e be·t;weeD tn. operation ct sa.1d keys and the 

ope:retloa ot said character wheels. 

18. A device tor obta1n1Dg an authent1catlng 

~eat tor a message, coapr1•1ns a ke'bo&rd aompr1a1ng 

charaetor elements, a ;>lural1ty or· C'\lltUlat1vely operable 

oharaotoP wheela_, IU'l.d L~eane int•rpo•ed betwe•n said keJ"­

bOartl and aa1d w11sel• ror var::ing at o"Yery k'•7 operatio!l 

the oorros,;ond.enoe between tbe o~at!on ot e·aid k•7• aDd 

t..'le o~rat1on ot aa1d c:1aracta1• wh•els. 

19. Tbe d-sY1ce set forth in cla1a 18 1D wh1eh 

• 

the last nlUMd means ao11pri sea I,&YtJral gro,,J.UI of' contacts. 

each poup corrospo'lldins in r.nmber to the ·13uaber or keys. 

8·&Cb oontac15 hawing a eorres~Ddlng palr of con't&ots fora 

Alternate cOI.'l'l!lec·t1oc therewith, an4 an opertH.J.q ~ 

each suCh grol.Q). 

ao. Tbe den ce ••t r crth 1n claim 18 in whioh 

the le•t nn-.ct ••n• comp1"1aea a :.lural1ty or relays, th• 

aame b~ ng B'llect1v,lly operable singly or 1n groupe UDder 

th& corat.rol ot a teat-ind1v1dWll1&1D8 el•ento 
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th1t1. lm.st Daesd m®ane ~oapri sos s plvs.li ty ot relay11, 

ttue S•&M b•iDg s•lectlvely cper:s.bls singly OJ" in groups 

under the oont.F·ct>l of a bct·at-1ndi.v1du.al1aJLn.5 eleant which 

bears ver!orat:!.ons pe.rNm.ted in a.eGwdan:Ge w:!tb ra plur81 

unit cods. 

:~?a. A •evie·e t·~r ~PJbt.ainin.~ an authenticating 

test f·or a •e.ea,aae. eompri~ing lil k.t!Jyb0ard comprising 

0b-mr·acter alea«J:otse, a plurality of OU!Wlati vely operable 

ohara.cter wbflele 8 an4 means lnt.srpotJ.ed bstwscen said lce~y ... 

boord qd said whe·8ls for varyins at wlll tht! oorrespond­

enes between the~ operation of 11aid keys and ths operation 

o.f said charaotsre wheels. 

23o A dsv1e$ for obta1Iling an authenticAting 

teet for a t'•fHIStJQ&, comprising a keybt:Hll"~ comprising 

eharaet$.r 818Jn&nts » a ~lur-ali ty of eul1Ula.t1vely oj)erabls 

b~ar~ end es1d w!Htola for wuyi.ng f.rom time to tiM tb.s 

oerrePJ.po!l~sDee betwe<t'ln the ~perst1oa or maid ksy-a and thtt 

comprillina el~mtJnts operable at w1ll and elelHnts o;>erable 

1D response to ea.eb k®y operat.iol!. 
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2"4o -.\ dte·v1ee fop obt.aizdng aa eu.tb.at!ela,tt.~ 

t~JJst fer A •~smage, ®Ompristna m. keyb<>r&P4. ~ie1n6 

ehaotH~ter e . .leael:lts, a pll.arsli.ty e,f euarulmtdv•ly e~Pe:rab,le 

char a c t.~tr wber~·lifJ, and. a f.l r·s t 0T'deir .Ru:atl.om z,e,p 1 .. m t,e;rp0cu 

'betw(9em 11!«14 keyboard and t~a1d. a:hmr·s.ct.er whe·sl.a, aaid 

P&Dd·OllileP ha"lin.a el«Haents which •••·Y be s.ef£ fro• t1ae to 

·~:ias to var>'J the cH)l"!"fUip~r>n.clenee betwere.n s&id k0fS .aa~ the 

ope.ration cf' s:a!" ohor,aeter wb:e·el·s., m,nct lil ,s,ee0cd e;r~·ell' 

rtrn4ellli~8r Opf2."ab1e 1z; resp·ens.e to e·a·e!a k:e·y c:,.per:a·tf.i·Olil. 

fliQJ"l"•· a~pe!l<U:!lls i.n !'.lwE~·el!'· t-0 the m~abe 01t !J[(e·:r"a' e.tl 'Ale· ,.,$if"-· 

b.eard, a s·e•e•end e·et a.r eorl:l.t.a,eta; hm1vi:mc tlw1e'e ~be. m~wee•1P ·0-t 

e.oRtacts 1n tihl@ first set, Mlild s r:emavratJ~le p.l:ate ba~filllC ·m.a. 

sets ef €fmt,ee ta ·te eorre.aperJ<I wi. ttl a,at d flr·$1t ·rBe·l'il1b~~s~f:IfJ:fJ 

li.s.. 1lb.® cle~vi e•e B•et tortt1 !m el.·rd .. m ~4 .Jl.mr ·~-~ '~: 
fir·stt ore!-&.r ranrdollizer ·e t>llrPl!'i·tH~:s :a ei.Fe:W:.sr.iJ" B!5'i'P:et,~,ed se~~ 

a s•@o~d Mt of o.ir>eW.erly lirr.oa·~.ae'-' eG~,t:a,e;t.e a1.Qre :b1 --:ff.if!,, 

a~J!Ci att •I:U'l'nlu eltl1l!!·ftllt 1.f.l.tf!rP~'$$d betw·e·e1e · .s,s.i.e s·e:-t.:s o:t <ei0lm•­

tra.t}ta and adjust.able to fiiE:J on~s~ (f)f' a pl.~~s.l.i:~y af f!(!)DS1t;>1.'E>m1$1 

t.e. "t!fr£''1 tb$ .oco.n.a·ct.iorm.e fro.m :B:&id f:trst ~set a:f e: f!3r.&le':tg;;r ·t;e· 

ina1d ae:<N~:ad airsltJ ef et>.ft .. ~.a.ets. 

·-~. 
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Sf1• 0 A de·vice for obtaining a.n -llluthentieating 

t.eat for a messa;e, oompr1aing a keyboard, a plurality 

or CUJBUlativelJ oper·abl.s char~ct~r whe.sla, and mean• 

opa.rat!vely 1nt.s:rpoaed between aaid character elements 

end said oh:araeter whe·•l• whereby the operation of key• 

ea 'bs keybeal"<i will result in sn 1ndet.erminate operation 

at a.aittl etutrraeti·@lr Wheels, ssid meanm eo~ri sing a t>lurali ty 

of' operati•• tmi.ts, e.aeh unit compr-isings a met ef oontsctm 

ec;Wlll 1n nwaber to the numbe.r of keY's on the kErybo·ard, •· 

pair of alternate oontsct:a for eaeb of 1aid eontaete and 

a relay fell"' shlftin6 said first mentioned contacts froat 

one of each ;>a1r of &lternate ocntacta to the other. 

28. Tbe device mat forth in claim 27 h11ving 

means for operating said rttlays s1 ngly or in groupm in 

real)onee to aacb ksy- operation. 

29. The deviee set to:r•tb in claim 2'7 baYing 

lVH\ns tor operating aa!d relays singly o!' in groups in 

respo.nae to eaeh key operation, said last naDDd ••·•nm 

eOJapr18ing a teat-individuali~ing element controlling the 

oper·at1on ot eaid relAys. 

30. Ths devie·e set forth in olaim 'irl having 

JR8&ns tor operating said relcays tingly or in groupa in 

responstt to ea~h key operation, said last named msans 

comprisin(.; an •lectrical asn11ing msahan.1 sm adapted to be 

eontrollsd by a ~erfora ted teat-imti. vidum.lir.ing elem~nt. 
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' .~:~~~· · ~'ill· .e·Qmbd.~:slt\i~e~IA a 1SJ81>.t. ~~ e k$J!$\e:t~· ·~·liG:m 

elf)~.$;f1~ "tt'~ ,. lee~~:eers., a <&~ t·es .t.ndllf.·v!.i\!lla·l "' e1eeh 

•.. 1 .... ,, , •• 0"i"lll;~·le. ~··ta-7. a '$-Qtt".~·••peati.q fi~ or 
·v-en•la.Unt 4e¥1 e:e·s ·e~abl• by osd·Et •l ... nt;• •· "· wir1DI 

latil'Jg ~1t)tUl· r•~1Tjg available· ra IRllt..l.pliai ty o.r 
•l•~t1"10*l pa·tbs bft .... ••14 •lt . .eb$& ,tf.<D4 aatA 6tJrrl.~~ 

~:r.tJy ••"b &wi t.ob MJ b•e.oa$ >$lf3JeO·e~~ Sits4 wi t:b &lilt'' ome 

0•f • pl•ali'tJ t:t M,i4 ·~:u,m:·.ft.a·,i&8 4e~i&G•S:~ .sa'i,!l qs1;<«~!R 

C041Pr:iai.n0 adj:utlt&bly •""'Able COill!fl·«t·e·~·O!f.>·.s wb@llli''eb:-r tbs 

tr1.r1ng •y•t•• may be· stv•m. ·an 1n'i tia.1 ll'frt't;t,mc prcv141D·8 

0.oe elee&.rieal path fer ,,a.cb swi tea, IIEH!llll~ o,>ertable in 

re·spooe•e t;.~ fJ&eh kf!'J' ope~·ation toll' ebu&J.mra .tueb !!ettimg, 

and A plv,m:l1 t7 e.f el:u~ar•et8l' wb.$·ttls eWIMlativi)ly epsrr&ble 

b7 e~si~ t·r·mn.sleting d-evie:e:·S. 

83. Th8 com~inatlo.n s~st forth in ela1,JI' 'W.l i~ 

whi oh the last n.A\mtu~ H&n a co·uapri a.e s 11: pl.urml i ty of 

relays eorrtu;pond1ng in n'Ulllber to the number of aovable 

oon,,..etol"s, tand a •~nsing iMHJhan.t•~• oper·ab.le by sn ele­

aent itl''rforst.•d in aeeordanoe wi tb a plural unit 

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

. _·. ·-~--' .. :~:·;·~-~·:.<·:-.:: .. _.,···.· .. · .· ·-: ... :f_._:. ·._ .... ·· •• ~-'*::-.. .. -_:: ' 
-~-.. ' ~-: · ... ~.. .. •' ~ : ·... ~-- '<~\~:·.-·. ~ 

, •,: ~-.: •I •·;··.··:~ 1.'' :, ,' ,·'. ' o , ,··,, o~• jo 
0

• 1 '·,. 
0 

0 , -~~-~ ... l 

34,. ln··combL1.ilt1on.":a<aet of·:.Q~ar.act.er.: eleJ:penta · -· :,.:-~<-i 
._ ·. :_ ··:-- .. · . · ..... ··.·.::·.' .. ··.: .. ··:··:::·.:Nr·<_·_.::.< ·::'~:·"i:/··.·:,~;·<·:;:Y·:>··~···. · .:' :i.. : .... ··.,:::,>·. · .. :;;·.:.::~; :_;: 'i 

.·consti'tuti nr. a· keyboard;·~:;' • :·::.sw~:toh;;"ind.i.~.fl:ual.~.~t.o;.,;~ach.+.. -~:·· /:. ·'· ;j:1 
' ' •• : ~ I ~ •• • • ~ • .. , .• ~::·_., )-t~~-~ ~ ,:·· :, ·~-~ '. • • ..... 'r' .· • ","··~··. I: -~:.> I 

· ·elorr.ent r;md oiJerable .·.thereby,·; u c_or~etip_on·d~~g _num~~r·: of · .. ·: ... ~< 
. . ··. . . . ·.· ... ;' •. '· •·· .••. ''•;' • .. ·.--! .. ,.'·. :·.··. ·:·--~:·, ·::·,--~~\:~:· ...... · .; .· <:' 

translating. devf~ea __ operabl,e. by: said. ·.el~JD8nt~· •.. :·~·.:~,~·~~o~:· ·;·~ .. ;t.; 
number or '.c~iara~tor wheel~··oper~b.le by ·said t~-~·.ai.~t1ng··: .. :... i 

' ."-. •• ··:.: ,.. • . .:' ., _·:· : __ -:. ·_: • .• :-;,::··~·-~ ·:··. .• , • • r • •• ·---~- <~~-:~~-1·;-;_~J::~ :i~·::~ _:·>.' .: :.;·: 
: · . .-.dovicca;· ·a· wiring:· ijyatem.'1riterpoaed betw~en· aa1·~·,.a_w:1 .. t:Chea>f., .. ··.:;': ! 

.. • .. &Dd. ~;.1d . tranaiati~g ·"~~.~~!'};<!~~~1~~ a~~H"l>~.~:-J" :~t~~~~ 
• • •, • • • ," o'l. ' • .. ,, t ,• • I '"- i\ ,• ·': ' ., f.• • • '; !. ·~,: • • • • • • ~ •"' • .... ;T. ',o• _,_i-, ... • ' :· .' 'I•" 'f •• -~J_I 

pl~c1 ~1 .. · .. ~~· e~e~~~-~ .. ~~1:·· ·P~~~~~;~ ~~~~~~~··:·,.&,~~~~ ;:~~~~~9:~~;~.~;~·~_:: s~~ ~,_''
1

::, :;.~f.~ 
I • • • • ' ··~. 't • : ,·, ' ·:· ',.' I • '! • ,1, .. ·; '"~.- "t • • • • ; ,. • •• - ·"_"•, • •: ~~ ." • ' • • • ·"' •w'll~~-~'itlt' o:;;'i.:iiJ.;... ·•,T,"':«i.,·,;.a:• • ., ...... ~.,.i 

, ·.>device a', \mere by ·eaoh ~.-ft1.t'oh'' ma)'·:l~ecome: aasoc1at.eC1'.·wl7tht· any·-';). ·*i 
.. , .·: ·:.··· .. ··.:·.·.,_; .-::-:· . :· :·:!· ~:·:::..:!: :::.:\·)J~;~:·;:<:·.;_t~-< .. ~· ... t·:: .. < .. ~.·: .: ..... -.~ -·::.:.· 1.~~m .. ·t··. ·''~-:-::·.~ .. ~ '··:,.ir.··-:·:1··: ·;1~ 
1 •. o~~ ·of .. a plUl'ality::.or·-' ... aai~ '~~alat~ng;· devicel#: .. aa14 B:-f!lt~~( .. :·. ··; 
:· O:..s~, · .. :. ;: . '<· • . .. . . • ~' ·;~. <_·.· · ...• ·:·--.; ··~.:;·~ ... ~~~~·:·:.·:·:.~~.:=:.: .;; .. =.(," .. . ~: ,, .. ·~·: ·:·~.~ .·· .. ~-.:· ,:· .. _.,.>; .. ~·;.~:.:: :i;~~ "..f ... · ... ,. ·• .:•• ·;·:_·:···. -~~)~ ... ::··~-~~.; 
.... ·•· =~ ·oompr1s1ng a Pl.~_al.1tJ.:·c;t~:.a._t.iit5::rJnary.::annular::ao~i;a~.or·. ·, :·;.·(~:;j.~··,1 
;: .. .: .. · ~- ... ; ~-. -.~:>··. ~ · .. :. ·.:· ·~ . , :. ·::!=·. : : ·. . ...... ·: -·~.;_ ~-= · .• ; > .. ~~-·~:~--~:~·:¥.--.. ~:r ."~: -~~;~:~ ·-·~-:.:=.. ~. ?.· ·.• .•• ~: .•. ::·~~ ·.:.~ -~ .·:·ri::.r~~J~-~:~·;.·-~-~~~~~~-,:!: -~,~ ·. _;:1·-~~- =~-~~~/~J 
· .. , ·.··, . elementa :am rotatabl'e 'annul·ar·:Ac·ommdtator ~ .. membera··;iritor~:r, •$·~:':-::: .. >1:1 

' 
I ... 

•. ' 

be~ween. the co~!~ acts' on the oppos'ing · f'ac~a .... ~h:er~of'~ .. .. ·: .. :.:_:. ·';:.·:~f:;~H 

; ; · · .. • · •.. · :.'!h8~e~y t~e · r ~~1~).-~~~i~_;;+~:; t~:~e~~~ .. ~~,;~nE-~if~t~":~;~·~{~~ 
:. · .... at. will, :·and· .. ·m~a~-~: Oll~i:'abl.e .. '1'r(;--·~e.sp·onaiF ttJ'.e.a.~.~.·:·ka·;r..:·:~;'-~:<·-t' ·;:.~.x~:( 
· ·. · . . ·~ : . _. .·.· . · .. :· ··-~··,·.· ::: ·-~~~· -:~·:>}:?\·~r:.:.:~~: . .-.-·.·:·/·.J-. : !~ .. _.- ·.J·~·: . .'., · .. : :~::~.}-f;:.:~~--"·r.~·:··.;·_ ~,_ ~~~~-!: 

·: operat·ion ·ror ci·.angi'nir such··aetti·n·g· · ·. · · · · ,: · · :.:··· .:t·=:.:• . . -~·,·-:-" ·. · :.,.~ 

: -.". . ,_· ... ~ ..... · · · ... ·.- ··. · :; :. ·. : .. : <-!~: ~.~·,~.·: ./ ~~~·Lf:~:-.. · ·• ;.::-::::-.:~·- ... .· .... ~_-.. : .. : .. ~ .. ':: :~:·:. . .-:~ ~ :). :.#:·~·.<~~t;: 
·. · ·· · M• .!he oomb!U,lonf.\aet:;:tor,h)ln ''olahi' M'· ...... , · .... ·. · ... :t;~-- :::~~~: 

·'· • .· . , ···~ . ;" -~ . ..'·: ·· .• -~·· \{:./•.Ztf.":"'-'1:~·~\,.:.:~ :.--:.-...~:, .. , -~-~ ... ~~ .-\ . '• ~~ .·,'i_-:·_,~r: ,.~-...j·~-~1!:; 

Whioh tlie. 1aa~Uuied· •w· -..... t.~l··~ .-.~· .. :;· .. : :·~ ·:.· ·5i: > .··• :~: > :. ~~.)~#; 

.. ~7~.,-·t~-:::~~~~:·~~~~-:·,0·:·~.:,, ... :1; .. ••,-.··•T;:;;\~,.-- .::~ •. (;~~.~ 
.. ,. : ... : · · " . • : · .. .. ~.~~~~~:•:!~'.i\~~~:·lli .·old.m~ a.:.-.·tif: ... : ... ~·-:. ;· ·-.~~;.:o:. ~.~:;:·: 
·1rhioh, the·· 1&1t•-d:-~:.:.·-~~;.~:!l .. ·':1.;r:l;~~~.--·~< ,:~=>:. --~-.;.:~·.:_. .. ···.,' ·~ ·:.i,:·1·;·.··<.:_;.: ··~: ~~\>·'.i:·;~;:·; 

. .. . .. :· · ·. '·. . . . >:·, ..... •:-:.:· -,7,;,,<.·~· · .. , .·:'!;~· . . ·:.•.•U.~,.·~~ant_Sil~··. . .. · ·.;_'':.. .. :~ ~-: 

~ . .~~~~~~~~;._.~· ~ .. perto-~t~:'o~~¥~~~~~~·~~f~-~~-~o~:~~=~~4 ~~~··~?.~; ... ~~· .... ::-: 
... •- ao ..,.:,. -~th, ... , .- ·. .... ..... . . . ... . :.· ··.;..~,::~. ~~ .. ·.: '~ ... c.. ., . ._..; ··· .. ,· . · .. ':'!~.''~ ·.· .. : ~ 
. .~· . oUA-v.~•=. ... .• plu,A~.:\U'd.,i:e·Odee:··· :·· · . · · ··.-. _..·····:·;·,..r -~~~. :; .: :; ... ·; 

',;;,, .,_~. 4 ·: ::"~-~~~.~,;,,;'_:·,/'i :._., •. :~: '~~: ... ~:~l~:~·~;~iii::ti~~;rf::~~~~~~:,:ri,~~iiji 



,e.// 

,, 

I 

I 
I 
I 

REF ID:A39489 

l.1l¥.i.. ----

I 
.v/.3 
I 

- f _ _j 

35 

~ 

~ 

I 

' i 

I 

:' 



I, I 

i 
\ 

>I 

,' . ', ( \ 
I 1 I ,_., '--1 

1'- .. ' 1 ... - .. ' 

( ; \ l 
' ./ ' I _.... _..,. 

7IE/- 5 - s5 
/-----;-8 .5"7 

REF ID:A39489 

{t .• 

• 

~~~-~·-,~~~-.. ~~"·~==~~~~~~~ 
'"'''''"''," •/'";~;$!i!l!!f,':l'i"'"""''""'·· w-,;;pJ11.UJii\i> 

'.,,,._:···· 
. ~· 





REF ID:A39489 

·~. 

pE-7-

171 


