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1. At.tacb.t hereto 1e a 1Jro1et desari,lltlaa, Accom,an1ed lW' two 
aket. •h(..s1 of a proposed cipher •chine illftllted bt ae ill 1936. The 
iaftlltiOD as embodied ill the enclonre ••• 00110elved in three succeas1Ye 
IIOdltl.Cittioas or st.qea which were proaeeaed tbrouch the SigDal Corps 
Pate' Boarcl. 

2. !lie tlrst. stage was described 1a a aaorarsdua datecl ltarah 24, 
1936. ID lts lleetiDg 'lo. ~. oa .li)ri1 17, 1936, the Board reca..eDCled 
•that the 1awllt1on be not aonaldered iaportAnt in the JlatiODal Detaee, 
dd tbat a DC~D-exclual'H Uceue to the Ooftraeat, in writtac, be re
quind.• !his ncoaaeDdaUOD •• approftd 'b7 the Chief Slpal Ottlcer • 

.3. The IIMODI1 and tb1rd s~es, althou,h CODCei•ed at •perate 
datea, were daiiOI'ibed 111 g_ s1Di1e •eaorti.Ddus dated A?rU 29, 1936. In 
1\.8 lleeting 5o. 3, OD lla7 ~6, 19.36, the Pat.at Board cOAsidered the 
aecond nnd third •t.a•• Jo1Dtl7 aad reoom..Sed •that. the illftllt.lOD be 
DOt cono1dered iapartaat lD the latlODAl Deteaee l!!lnd that a noa-exclual:n 
Uconse t.o the Oo.,......t, ln wrlt.iag, be required.• 'l'his reco.aeadeUon 
was e.p~rond b,y tbe Chlet Slgnr\l Officer. 

4• Oil the basis of t.he two nct10D.II of the p, tent brdt 88 DOted ill 
Pars. ~ And 3 above, there would appear to be no obJection to a pos~iba.e 
sale of co.erc1fll righta to the lllft!lt.ion. Row..,.r, it 1s dee:wed adYisa b1e 
to call atteDUoa to the .tollowillf' facta. 

5. ODe of the e18118Jlta in the illftllt1on •• -.bd.tted to the Patent 
Board in the ...arandua ot April £9, 1936, 1Bcluded a ••cbftnico-el&ctrical 
aeana or prOYldiD& tor a :relat1wq lema cipher k.,, this •Ras oCMpriai.ng 
a aet or ca• wheele tor operating ~ set ot electrical oontncta instead ot 
a tape. This ..... ud •tbod ot l)I'OT1dl1J1 e. tq WftS J.ncorpora\ed ia 
aaother inventloa wtaiah •• cleeorlbed 1D a aaoralldua dated larch 23, 1936, 
aDd de:•lt with • pro.-eed aoditicat.ion in Converter !J'pe lf-134-!2. Thia 
was prooeaaed thrCJdlh Uae Pateat Board also at ita Jleet1DB Ro. 2, oa .A.pr11 
17, 19)6. The BoanS tGDDCl tba~ ••areas, the origbal ilrnDtioa (i.e., 
the oae apil11cable to Colmlrter 'l)pe 11-1)4-f:Z) waa DOt coasidered ot auoll 
lJIPOI'taJlce ft.S to be plaoed 1D the •teBoz7 wblch &ll'oriclea tor ita 'beiDa 
kept MONt, the iapro-...ents descri.bed 1D the deecr1pt1oa acoaapaiJI'i., 
hll ••oraa4ua or llarob t.3, 1936, t.o lelleU'Ob and Deft1opent. DJ.Yialoa, 
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t.brou&h Wa:r Plau aJlt! frailliDg D1'Y1.101'1t "'J'e COD81de:re<1 AI, I•port•zat 1D 
the Jr..Uo•l Detenn.• 'lbe loarJ therefore rec~Dded •thP~t, \llldel" the 
0l"OY1a1olll of ru. 6 A AI 850-SQ, D~o. 31, 193.4, a ooaplet.e a••lamuat 
be requ .. ted, Alld lk1t tlw 1D'Nilt1oD be kw"'t. ~aerat.."' Th1a rea,_adatJ.oll 
wae &pproftd b7 the Chiel B.l ..... l Ottioer aDd IUOh AleigD118Dt Wftl ~roapt.l.J 
ude b7 u. It. Mould be added t.h t •• a re$ult or a. detailed -11•cuea1on, 

' wi~ the uiC1 Reetaarob ~Dd DeYelo-.a't D1Yieioa (Lieut. Colontrl Colton), 
of tbe aatioa of the Potent Board 1n the cases ot reference, eteps ••r• 
t.e.&ea in t.1M t.o ~c• the ba1io inYU.tioa oowriag Oormarter N-13-L-T2 into 
tb.e avcr•t. CtiWCOf'J fll40, eo t.h:- t both tbe baeia pRUilt. on th1fJ conyerter 
to DC! th• p.1tent. ~ 9pllo.- t1on co-.erio.g a ;.Jl"OpoHd aoci.l.tic:,tloA thcrflot 01N now 
in a ae"-1·t:t. at..tua. 

6. Iu view oi' t.ih~ i"ao t tu« t tblf pro poled Okll-lfileel •od1.f'icr tioll o-t 
Cvr~.-l'i.•l' .iR-1>4-T2 ls 1n r.bill e~~JCret- oa.t•&o:ey, ~~act tbat a 111111 r Mehama 
cooailttlteR a pc~~l"t. ot ~not,her iAftlntion not in the eecr•t ~atci'goey ..-·Ad 
toraiaa t11• eubj•at ot tbia •~aoru.Qd•, I ~•eit:.te to ,>roceed Kit.h , ~ 
•aoU.:.tl.ona th.:~t •ight le.$d t.:~ t.ha AAl• or coawrci~ol .r1.Jbt.& to tho l,tter 
ioeAtJ..;;,., -u.Dt!l thia ~t;w.~t.ioa 1• cl.Jit1•d ~.~ .. ll poadbilltJ of future 
ail UDder a L.o.d1~ .b abYi<-- te.i. 

7. In "1 o;dld.oa, there J.e ®UliD& uoYel in the us• or a c•.a-wbNl 
a•..Ull !or prothaoiag ta ot~er !teJ aad 1"t. 1e doubttul wh•ther tb1e itt ia 
iteelf a ,.ut.entable idea. It. it eabod1ed i~ aeYeral cipher at,cbiDttl iD
"'fttAt.ed ~·au uonat.ruated b;, co.eroiaJ. i1nla, J.'or e:xl.apla1 tbote ot tbe 
l.a.t•r•UoJ»Ll 'iei•pllone l.~ .. borat.oriea, tbe Iaater~aaUonal Busi.zao•• llach1•• 
Cort:~or •. Uoa, H•bera, De•, fl:Dd otnera. The pol!!billf.Uop ot" ouch a oa•-wbeel 
aaa.abl) "1th t.b• 1'ukt1Q4. cuavt.atore ot Ccayert•r .iri-l~4-T2 1a perhape 
IIOY .. l, ADd pit."tellt ~" .;U:·•··d1 lnt•ll .... i)tJ11ed lor .u att~tdd in P~.r. 5 above. 
lirst aot1on ot ~e Patent Ot!lo• bas baen r•ceivld receatl7 4D~ • cop,r 
thereof 11 att~ch..S., It •1U be •••n t.br.t onlJ 11•1ted ol:A1ma wUl be 
flllowecl, it at "11• 

s. It 1a •1 belle! th. t. the O\ltript a.a.le of oo111118rcl.r.l right• to 
tbe acooa~~QJ1Di 1u.-nt1on would iu ao ••1 Jeo~tr41ae the sacrec7 or _._ 
curit)' ol Qonerter M-l3J.-T2 either ill ita present f'of'll or 111 a later form, 
should thia aachiDe be aodltied 1n tuture b)· the eubaUtutloa ot t.be au
wheel ""ae•blJ !or the lrey t,.._,. tranaaitt&l'• 

9. On the baaia of tbe !"or•;.olD.f. !'it.Otlt in t.be case, .Lnt~l"lltl.tion is 
re(£UtJ4t«l £1rst. ._., t.o W.etber the Ch1et' Sipal Ottioer has ··127 objection~ 
to ay •nter1tai: into rwgoU.atiou which a:y lu.d to tlla c-utrif.ilt ll'lle ot 
coueroi:·l rijh.ts to the iDwDtion defloribed ill tlle e.ccc·m~) .. DJ!.tlg ?liJ81"S. 

l.). .a..rerellGe is •d• to j;)revt.oua ;»~-para in tb1a 03.88; Lotter tkted 
J'UD.e l6, 1}36, fr!Jfl Ole, iteueroh aad .Dev*lOplNilt t1Y1D1~u, ccstao, to 
Director, Si&n&l Corps ~borator1e~, Fort Koaaoutb, Subjects In•eatiaD 
(:F.Ll• .:0::.1.6--.:; :t7J), f: • .o.!. t::o.ree l.DioruMntll tber.:to. 

111Una 1. J'riedaaa 
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IJ':t.el DeevipUOD ot • CJ7ptorre ~hlo S,at. .. &llll aaob1De .. PloJlai a 
lillll•, lperlodloalq-Displ.eMil C1phea- Caautatoaa. 

1. Thia ianat.loD 4•1• with a 017PtoaraPlal• Mohiu in which t.be 
CI'J'.,.tOfl"&pbla pr1aoiple 11 bali.U, •• tollewaa 

= 

Pw• 1• dellYend t.o the U,board at the ueipber1DC poa1Uoa a't • IJ»
o1t1e 1Det&at .t.n e per1o4 ot 26 i»••ible iutaDta, thw oipbel' reeultaa\ 
Of & 11 .... .,laia-t.ext, letter de~ t.henfore \li-lOU the specltlo f.aat.aat 
th• kqbou'd la ade •auw•, a1aoe tor •• ot t.h~ 26 cU.tr_._t 1D•tnnt.s 
a dittentllt alxed oL....,. al.,Uba~ ie i}l'eaated Cor eoo19h.,...t. !he 
ontar ot ..-.MDtaUoD ot 11plaer alphabet• 1a rep.1ar bat ~ uaot 1aetaat 
ot tbe Hl..UOD ot a lf.*d.l1o o1pher alplaallet 1a fti'J' lrrecular •ad 4e
;>ea4a upon a kt~~iDc taot.or. 

2. !he Mcbine 0011.siats baU.callJ ot a .d..acl•• ooa~tt.ntq rotattac, 
:!6 e..-t, 26 cbaraeter cipher OOII!Itl'il.ltor-, l"beled 1 1n Figure 11, OOD
troUe4 llr a ketlltc ••t. laaolud!.Dc a "' of rot.table, dlttereat11ll c•• 
Wheell 01' &D 41f.Su1'ftl•t eleotrie&l OQ Al'ftfti .. Dt.. TbJ.a CODtrol qat. 
oQIIPI'l .. S or a 11Lllt1i}le ot 5 oaa whMla •b1cb ojMirate cosat.nct. lne.rs, a11owa 
at 2. !be 1Dwr-aot1oa ot the ' OODtaot. lnva reau1t.1 ln •ttlac \1? at 
the 5 rel.qa, '' .4, S, 6, ?, a ,.._tat1oa 1A \!Ia Baudot oo4tt. Correa.\)01111181 
to Wa peratnt1on there 1• Mt. U.i' a ,per.utat1oa ot ' t.Jo-.ulater bars, 
l&Mle4 8, 9, 10. U, 12. !b.eae ere .tott.ed -'-'• nnd when a sptJOlti.o 
,._to. t.1on ie Ht .,.,, OM of 32 •tuD.t t.ra tall• 1ato place aDd clo••• a 
ooata-'- ~ftrnl ot the" coataote are 8bon 1o t.be. aketoh at. 13. ft&tM 
Woalta J.Md to ft IW1toh11oant 14, OD ODe aide of wltJ.oh tun are )I poll
tloaa dd oa. th• other aide ot wld.ch tber• an oaq ~ pos1Uoaa. Baf'.,.1111 
to tht oaa whHl.a th••• an ot cllf"ttl'ent cUuew ar&d ot dltteNilt .. _.. 
ot 1a'Wial•1 pretiQ"abq all priM to ou aaot~. !laq an 1Dd1Y1dualq 
rotat.eble 1a ltep-w1ae •DMr, 1.lllder oontl'ol ot tho k.qtoa.rd. The pot.•Ual 
o1pller -, wblob J"ttaul t• fl-oa suoh no •l'ftJtl--\ 1• 1a le111tb th• proctue\ 
ot t.he 1adi Yldual. 1ot•n'&l .. berD oi' t.b. a...-&1 Cal\ wheel II• ror uaaple, 
1f tb ... e.r• ' OUt wbeela \be tlr•t of 100 lDW'ft.la, the aeooad or 99, the 
thll'd or ,, tb• fourth ot 91. and tb• flfth ot 19 int.enals, th• totAl 
leJIItb ot t.be ol.jlhe.r kq would be '·'"'~r:oo· thil .... 11" ..... \hat 
th• oipU:r kq •oul• coulat of u UlllDtal lbl• sc ~ueDM tlt c1pher1D&' ke7 
·ch&.het.era ot con.a~ac lqgtb. 

). !be )t po~~dbl.e nsul t.e.nt. Budot penata Una wh1ob are led. t.o 
•1\cbbolll'd 14 are tor tM pvpo••• ot tbla il:meUoa ndaoN to 26 b,r 
OOD.OlldaU.U, 6 of the ):.C oll'ou1t!!l into Uac crtMr 16. ao Uset tbel'e will 
be oaq 26 41ft8Nilt NIUltult etteot1 toP ezrpt,ocrapldo klria& pul'po8.1e 
Ill tlais i.D'NDUOD \bla la •••-)11ahed qu1te .S.,l3 'W t.Jd.DC •h•t .n 
u.-111' kaan •• t.be 6 ext.ra tvaoU.OM aDd ....._ th• 111 wlUl 6 ot tbe 
other Z6 lnter-npn..U., Ba1flllo\ ,_..-.u.s. lbla 6 •111 l» eti.Mte&l 
to be 8dolable-repz'e8ntat&GM• CMD M ~ and ft.J'led at will at 
t.h• •1 tab board u. 
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L. Ia thl• 1D'ftDU. the 26 epecitlo ett•ot.e 'tbu1 l'eJidez'ed poaalbl• It' 
oua aot.1oa Mreq cSe~ which one ot S;6 ,....ent1 •ill be •d• •alln• (that 
1a1 will 'be OOIIDMW to a power IIOUI'Oe) 011 • Mt ot ~6 a.,..t.a in the d11J
\rilllator bnd 1~1 O'ftl' 11hiob llrueh 16 neepa 1A qnchroni•~ 1ri\b oa.aotator 
wheel 11. AI ahon 1D the tt.gun1 "tbl&t aot.ion Mftq Mans tbat flt. a t1Ya 
J.aatttnt N1q 17 le en•r&1Hd, the 1D11tant ot ftftralaation beJ.D& coatrou-. 
_. th• •• UTaac ... nt nJMl dll be d.Ufe.reDt for esoh k.,. opention "\ the 
nrb!Mrcle 

'· lben .. •.-c1t1o 8e£MDt or the distributor 15 S.s •de •"uw• ,. 
'beLitl cOilMo\ed to ~\ "J;Ofllflr IMII'Ott, and. when t.h• 'bnlah 16 rMohel t.hia lin 
..,....t, the kqbo.rct or the~ 01'7~top,raph ...... •a11•e• at tbat in.rt.ant 
1:r' the -pleUoD ot the ciroult &011 power IIOUI"Oe 18 at cont.,ot 19. It a 
U, la •pr..-cl durl~W that. OTCl•, the letter oorr•spoadlq to that k., 
wlU M eDOij.lbend 111 th• 1peoltlc olplaer alpha bet detenlMd tv the ai)eo1f1o 
aaplar po1ltion ot the olpber eo-uta~ 1 at. the 1aataut that. ~· bruah 16 
naoaa.a t.be UYe a.,...t Oft cl1atributoJ' 1,. In otber word11 the ketboard la 
•de •all••• at 1 o£ 26&ttel'ent 1aataata 1D tbe 07ole Jilt ':4ed thrau1b bt t.be 
oo..atator wh .. lJ nob ot theae iaatftllta CGI'ftapoada to a cU.tterat llhecl 
alpbabet or which there 1• a. total ot 26. It 1• to be ueder.t.oocl tbat the 
oaa •tl•l ••-bl.J 1a let. at. an 1D1t1Al kiiJ'bl poR1Uon b,r pJ"8-aJ''''UUI•en't 
ud tlaat the 08118 adftlaoe oae at.ep or 1attll"ftl per depression ot the kqboaJ"CC 
"Del ao aore. 

6. The cipher co.u.'-tor 1M7 be •• a reoiprooal clplaer co.u.t.at.ora or b.J 
nltable .. 1teb1De UTa.,...,.te a nonzoeolprOOP\1 eno1pber1n,r-decl?b•r1ae re
l.Atloaehlp _,. be proYlded for, 1t deet.red. 

?. the k~boarcl to 11 eoaneoted to \h& lettbaiiCI atatOJ' 21, ~n.d the clr
auite pn11 troa 21 throqh o1pber ooaut.ator 1 to the r1rhthaad stator 22 
aad theaoe to t.he 'biDk ~ bcU.oatla~ d.eYloea t), bllok to power aouroe 18. 

s. JleaDa aDd all'ou1 \1 auat be iJI'OY14ed. to pruut the Gl7irt'to,;ra;lh tl'all 
reoordl., or 1ad1oat1aa a n.W.\1\nt. aon t.IMn oaoe tor the •·~·• .. t up ot 
a,s, 10 that. thwe _, be oae aDd on~ ou. oipher equ1Y'lleut t>er k.,.iac 
operatlaa. 

9. Iaatead of a Nt ot 6 tnnalater wa and .)2 at1Ult. l:lftra an arralal'fira•nt. 
of .Ut.1plt: ooataat nlqa •• ahowD 1D l1pre 2 at t4 '1147 be i)l"'dded lt deead 
110ft pnoUeable thaa V.nalat.er 'bt.ra. 

10. :ror cleolpbfii'Md, ha'ri.Dg • reolprooal olph•r1ft4,; ooaautAtor tbe kq 
aettJ.ac ot the oaa 'ltMell M18& the .... ae the lDitbl aettiDf; at. \he ene1.i)hu-1q 
...a tM M=-iuttaae ot Urlal ola8!'-.totw• wftlAI be U.Uoal at t.be deoipMJ'lar _. 
ucl tile no1proo1'*'1 bete..a plata-tat alld el.pller oha:reotera 1• •tel41eecl 
tlaJ"oaili Ule cd.pb.er Ofll ltator 8114 the deal~ 1s •tf'•oted 111 a st.lple 
... , tlutt la, 1t at. eao1phel'lleDt at a llftD iastAnt A •G.uo:.l• I U... 111 
deolpba:r..\ at tbat -..l.acous 1Datna! (with respeot to the o1pher k"') I 
WCiflld be d•clpheftd al .&. 


