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This invendion relates to oryptogrophic systems and aa chject of the
invention 1o %o provide & crypto‘mph' for eagiphering and deciphsring nessages
antoratically, ra)idly sad by a method whieh, ~heing al\aelntelr speriodie,

rendarg the c?'-*'::*rr,.:s u ;solwtle uithunt the hey‘

A fariter obicct of thls invention is th;. provision of a eryptagruph
coatrolied by mezne coordinsted with & cipherekey trensmitter through whieh
is passed s key tars which serves c3 the keylng elsment in the ensipherment

or decipherment of merssges,

A further object of this invention 43 the provisiom of a cryptograph,
which, sithough exploying for its keying elsment a plurel-wmit-code of the
'Eaudot'ivpe {2 code of thirty-teo permututions), nevertheless produces
orypiograms the charactors of which are restricted to the twenty-siz lekters
ol the slphsbet. In this respect the cryptograph excludes the usual six extrs
Baudot characters, the trmsuission of which cccasicns much difficulty ia
oxdinary tahgmphy by ths Morse alyhahoi. The way Lo which these 2ix sxtws
sharacters sro sliminated ccustdtutes one of the unigue md importent features

of our inveatiscn.

A furtker object of this invention iz to provide a oxyplograph adapted to
functica eithsr independently. us un-mnm.ﬁaeql eryptograpiic undt, or in
sonjunction with am indepsndent typesriter having o standard typewriter key~
bmré.' In the first casse, the cyryptograph sekes no perwsnent record of the
[GBBRge, Int merely produces visuel signals; in the secomd came, the cryplo-
graph makes possidle the production of a writisen record of the messzage.

& further object of this invention is the proviaich of a cryptograph
funstioning at the transsitiing end of 2 m&cauén systen as & means for
directly sontrelling a telegraph transaltteor koyboard, so that the intelligeace
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to be transsitiod is sulomatically enciphered bafore tranmmissiony wod
@i;amwlyi,' aﬁ the reteiving end, a2 corresponding cryptograch fusctions s &
means for indirectly contrelling sa ordinsry typewriter so that the intellt.
gemen received in aryplographic forw is deciphered Defors being typed by the
ypesriters | |

By »sy of an introduchory atstement %o our Invention, it may be sedd
that 4n grecticslly all the portable mschenical, eleetrical, or mechsaico-
algotricel eryplographic deviess or systems heretofore devised, the oryplo-
graphing end deerypbographing of messeges is estirely controlled by cleaments
a1l embodied within tha mechanimm itesif; that iz, the Laste, or invariatle
glemants cuncernsd in the eryplographie W,Wm% az well s the keylngs or
variable elements for oantrolliing and oryplopraphis bresiment are integesl
parts of the devies or spparetus. In contradistinggion to thiz situstion,
in our imvention, ouly the bssic, or invayishls elaments concerned in the
| eryptopraphic trostmsnt are indegrel parts of *ﬁs’ha. mmzﬁhmm,' the keying, ov
variuble elezents belsg wholly independent of the wecheaslsw {tself, and consist
of an extransous fastor which shen properly sssoelated with the mechenise cone
trols the baele or fawerisdle olementa of the nechuniew in urypmgmgaﬁmg
and denrgptographing messagnd. |

In ﬁa& soconpanying mmgm
Piged 28 2 aiagzmmza@mmrmm of a mschanisn enbodying

the inveations |

| Fig.? 12 3 view in alde slovation ohowing part of the commbator
or mxmmtim changing device; | |

. Fig s shows thut part of the commtator which osrries the ratchet

sechinizs and also inciudes 'm illustration of tho whesl stopping magned snd
pawly | | |

‘ m,@ shows & section of the comsubstor carrying s arpmngesest of

wing oo itz rimg

£
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Fig.§ 1o & view in side clevation showing o dotall of the comwmtetor
drive and tensjoning smotor; sad |

Figs® 18 & plan view partily in section of the commtstor drive end
wabomatic contrel therelor.

It 15 bedlaved that an explanation of the schematic represemtation of

- our inventisn will form the bost bagis for 183 understending, mnd thorefors

reference will by msde mors particulsrly o Plgure L. In this Flpure, 1

reprogeats the keybosrd of the cryplograph, the srroagement of the twenty-six
kays theveof boing thet of the standard fypewriter heyboayd except that enly
tesaty-0ix kaye corresponding %o the Lrenty-glx letters of the slphabot sve
ineludsd, Hack &oy of the kaybosrd- operates sn slectricsl dontseb, as shows
schensticslly for é;m Bt and PU* keys, In addition, our keydosrd lg provided
#ith a vniverssl bar which 4n ectunted with esch Gepression of any key, Hey-

boards of e type sre well lmom in the srt aud require no furiher dezeriptiom.

‘Ihe oiphsr wheel oy commutstor :i\ss\‘ﬁf%wm‘ st 2 in f?ﬁ.ggﬁm 1. I% mey b ande
of bakellts or sindliar material, smd gaprves s & commutator or mmmm
changi

ng devics for carrying Fifty-two twesh-type contacis arranged fn two
rings or sets of ﬁwmwm saoh, one set buing pleced on the obverse face §,

of the whesl &y the other set belng simllarly ﬁlmm en the roverse face §, of
the wheel., The tweaty-six contaote on esch face are arsmged equidistentiy
fron cne snother in & :\:im sdjscent to the periphery of the face, the contects
on the obverse face being connsotod to thoze en the reverse fece by mesns of
flexi¥le, inmlated conductors whioh pasa through th }

&8s ghoon ‘mmmmm md by vay of exemple in Figuve 1, for iwo pairs of
eonteetas - The ciphsr wheel or cvommniator iz fixed upon he sheft 7, which

BOTVER A 'm axis shout shich the vheol may rotele. The centnots of ike obvarse
face B, of the cipher wheel gyress sgainst m&i@mmg type contacte arranged
an the fmﬁ plute 4; the conbacts of the reverss face 5, of the cipher whesl
presi &g;s&iﬁ%%ﬂl«bam&a@ trpe contacts errunged on the fixed piate 8, The
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£ixnd plates 4 ané § such contain twonty~slx M&mzxm srranged eguldistently

in & eircle. The cipher sheel rotates botwesn Yhese fixed pletes 4 wnd £ so
that oach sontsct on the é%:wrm facn B, of the oipher aé:;ml M%m&s itoelf

8 m ES W&z conbasd ou plate 4, aod eseh contast on the reverss fuce 5,

of the eiphor wheel wa&w% 1te€l? in twrn to sach contect on g‘:%}.g-;&a £, a5 the
sald wheel m‘u@é& The contacts of plate € sre respectively comsected hy
eonduetors 4o the contacts of the keybosrd 1j the contaote of plete & eve
mﬁgzmﬁw}y connected by condoctors to » bawk of &maty@ﬁm glectrieal slenments
wbich may ba owsll isepd, relays, or solenoids, only two. é.ﬁ‘ which are shown ag
ab 10, Por tho sske of simpliclty of sxplanation, 1t will be asaumed thol the
slectricel slemts in this besk are lemps. s show is Figure 1, when the key
| *G* 15 deprecosd, sssuaing W cipher wheel to be in the position fadicated 1o
the f&mm, a ¢irouit 4z eatablished as followst Fros positive pole of |
bettury 11 through condustor 12, clowed contsot at the 7G¥ Koy, sonuotor 15,
contact 14 on fined plate 6, contast i¥ on cigher whesl 2, comductor 1€,
aoatact 17 of clyher shsel 2, contset 18 of plate 4, condastor 19, through

lamp 50, condn

stor 1 & mg@ﬁ% of battery 11, Dany 20 hasz 8 trausiveeat
g.},am window Defore 6, os which = letter ip seinted, say the letier "I¥,

ﬂ?i*, mr the conditiens &smﬁm* v

ession ojf" the my ®CY on the wma ggimﬁ the eipher resultont

Soepose that the key e of the w’&mr& 18 depresged, instesd of MW,
By following the path sot up for the elsctricsd corrent, 1% wll be saon thet
they ‘&”1&%‘; 25311 Be lighted. Time, &Wimﬂity in established botwemn the
kuys on tha Keyboxpd nnd the laspe me thet 40, for ewwmple, ©'= ¥, 40 enctiphere
fng, ¥ = Q.&;@Mﬁ;ﬁwﬂaﬁs Tho 350s reciprocal relstionship can be setadlished

throughont the alphsbet by comnsoting the (lexible condustors in the interier
of the z:;tzmw whesl in m approoriate ssnner %0 palred condnots on the obverss

wmi -mm@ :fwm of tha oivher vhesl,

Xftiw sirkhor vheel wero ststionary, the relsatiznstlp belusen 'm ey
depressed and the ooy dilumineted, that is, the equivalence bBetwesas plaine




toxt snd cipher letters, would be fired for cach wiring of the interior of the
¢ipher wheol. Bat the eighar wheel is m@m@m@ and henge this relationship
is subject to veriation. As thus far doscribed our cigher shecl is by no neans
novel $n the srt, siailsr vhesls being well kuows in other exyptograsha, Our
sipher whesl is, howsver, novel ia respect to ceriain festures comested with
the way in which the relationship batween plain-text snd olpher letters ia
varied and comtrolled, snd those featuves sill now be presented. |

 The rin or tive of gur eipher whesl 2, Lo provided with 130 ping errenged
in five supsrimposed bunds, each band eonsisting of 26 syuidtstentiy-spuced
ping, Thess pina, shich are operable independsatly, ore preferetly arranged
in groups of ﬁvm transversely of the rinm face, m& sre pasitioned Pos
parmutotive operation in sccordance sith the permutations of a plural uait
¢ode sueh sz the S-nsit or Bsudot code. To swplain shat io sesnt, vo may say |
that cecording to the Beudot eods, the permutation of elemsnts for the letier

A, for emsmple, 45 vepresmted thuss ::i 8 f f« For our purposes we 11l let

the 4 pign indivate that a pin is to be positioned for posiilve opevetien,
the —sign, that 40 L2 t© be left in its fucperstive o iusciive poslitien.

In Figure 2 thore is shom & view in zide elevalion of o secticn of the rim
of the aiphei wheel or comwudstor, with the pins now belng descrided. e
pins indicated by dotted Lines in the figure represent plns which have been
lef% depressed in thelr insctive positions; the pins indicated Yy whole lines
B reprasent plug vaich Bave been alovitod E.ntm thsir setive positions, The
pormutatiions representod in Figure 2 corvespond to the Bsudot signals for the
lotters ¥, & ané Ae The order of the leétters in Figure 2, is, of course, only.
illustrative, singe sll the pins osn be errenged in ective ar insetive poritions

{6 vorrespond with any pagoencs of algnsls of the Boudet code, and henoe Yhis

The Punction of thwy pine on the rim of the cipher whesl ip %o cooftrol the
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somgztator treanssitter shown within the dottad line Yook designated as st

&8 in Pigurs 1, wiich consists sasentially of & set of § contect-lovers

movabls between palred left snd yight contscty, Hormally, thess contacte
lovers are held sgainst the left coatsct, by the sction of respsetive retractile
#@rmga, at when & pin on the iz of the oiyher whesl o ig its sotive or
operstive position e osn thersfore present itsslf to the contsct~lever mith
whioch 1% iz sasociated, it presses agoiast the amﬁmt-;ww mnd csuses 1% %W
make contack at the right. Plns in thelr insctive positions do not, of course,
act upon these contaet-levers, sliewing the latter o resein sgsinst their
respective l&fmﬁ oontects. The fonclion of the paired conbects smmbrolled

by the raspective contset-levers of the commtator Lranssitter will be explained

prosently.

A portion of the ofpber wheel near the edge of ke Teverse face 5, ie
formed to esrry & rebtchet whoel, shows in Figurs 3. This ratohel sheed contains
Lwenty-six eguldistantly-spaced tooth, mly' five of which are shown 3n Figure 8,
ane %oth belng deslgnsted as 28, It 1s likewlse Qesignated 28 in Pigurs 1.
saamw with the ratebet wheel L2 the pawl shown ab 28, Pigures 1 spd 8.

The ratchet whesl and pesl, togsthor with electro.us

gaet 28 snd itz arasturs 41,
Fia}uma L and 3, determine the stop poeition of the oipher wheel in its yotation
on the shaft 7, under the drive of coiled apring B, suich is wound or ssintained
wnder o desired ension by & motor M.

Roferring %o Plig.5, the spring § may be conveniently housed in & barrel 47,
fized on the shaft 7 for integral mvmﬁ thersulth sud with said olgher wheel,
whick i3 also keyed or othernise secured $o the shaft 7. 4 worm cheal 48 hawing
& bollow bub 42 is jfowrnsled for roigtion on shafd 7 snd fuactions through
associated instrusemislitices to astuste tensioning spring €, one snd of gaid
spriag belng setuved to the worw wheel at B0 snd the other mnd of the spring
teing fixed 4o the sheft st 81, A before stated opring 8 is malnteined under
tansion by swior B, which ia m&pmﬁ to drive the morm wheel by mesne of worn

P
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A3 will be seon by referonse to Fig.8, the circuilt for the motor, which kesps
coiled spring 8 mw tension, e closed or opased secording to the degrea of
tension snich £4 1¢ Qesired to maintain upon the sald spring: thet iz, aftar the
gpring le wﬂfiaimﬁy tansioned, the oircuit is interrapted to stop the mebor and
iz only atarted mgein by closing the cirvouil shen the tension bag been decrensed
beiow = pradetermined wminiwem. For the purpose of contrelliag this asction, the
- eircuit arrangesent in operetive coancction with the motor, comprises lesds 5% wnd
54, iﬁ@mﬁiﬂgg & velbage source §8. The motor shalt iz operstively coupled to the -'
'&ﬁm gear 68 by mezns of a slide coupling mriam@; componente 58 and 57. Vhen
the motor operetes to put teusion upon the spring 8, coaposent 57 of the siide
coupling ig graduslly moved amsy from its component membey 56 due m the rosistonce
of gnid epring 8. Thus the worm wheel 46 temde to move the worm geer as indicated
by the srrow and progrosgss the entire shaft 58 fm the slide conpling %o the m,gm?
© (sve Fig.6) againsh the sotion of spring B3, Siseve 60 shich ls righdly secured to
shaft 58, e operstive t.hrngh the adjestsdble L-shaped sam €1 with spring contach
membar &8, seid sewber being adapted to ride on imsulsted block 63, conveniently
mounted on beering 64, in which sheft 56 is journeled. Bloek 85 Lo provided with
8 notch or groove £5, ints which the projeotion 65 of spring contact nember 82 will |
drop and bresk the contect ad 87 to open the sircuit and alop the motor B, Pyring
this peried of mpm—:&iﬁ#, it should be ﬁ&'w—d that the drive sheft ? is held from

rototion, normally, by the arusture of memet 4).

Phile & spring motor driving weckeaism for the eipher sheel is hers disclosed
by wmay ‘aﬁ“ example, it is 'um:i@rgw@ﬁ that other metheds sre contexplated such ag
motor andé clubeh, or s stepplog megneb erronpeaent, or other swidtable aecans that
w11 impert movement %o the elzhor whsel o secopdance with the prineipies of

the lavenbion.

The wovement of the cipher wheel i3 prefemsbly step-by-step, or at intervala
which will be sxpleined mabsegpently in dinesseing the my in which the whole
syeten Mamom.

The cigher-key trooemitier 28, Flgure 1, iz o Blightly scdifisd Esudet

eode trangmitter gsuch as is employed ¥ith printing telegraph souipment of

8
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%:nm commerclal types. Its gemeral features need sot be explained,

aimilar trenssitters being well inmomwa in the art. It is suffficient to

say bere #’.&mﬁm teps containing pexforstions persuted In acosrdencs with

the Baudot Code 1s passed through thls transsitter, setiing up o series of
five contasts inside the tromsmitter in sccordencs sith the Baudot Code.

The transsidter iz, of course, aleo provided with o tepe-stepping mugnet 27,
the function of which is to atep thoe tape forward ab proper intervels., The
prineipsl differente betwesn ths irmnsmitter e used in standard printing
tslegraph eguipent end &9 ueed in sur Investion consisys io the say in

" shich the laft el m.gm padlved cantacts of the xmmi Boudod ﬁam Lran -
mitter are intercvunsetad. Iz the novmally-vired tennspittsr the five contactw
levars m& mw ten sssocisted, paired contecte are awmbders of & seb of five
separnte or independmmt clreuits; in the ﬁrmm-tmw &% m@iﬁwf& for ouy
gorpones the five oondact-levery and t&mir ten mmwww‘ polred contnots are

, ﬁmﬁu@mﬁ,tp@m%mg rnbe
BORL PAXRZTEEh..

rs of o ssries circuit, os explained in ithe

L

Too sipher~key trmnanitier 86, is sscocisted amd functlons jJoinkly with
the cozmuintor trsasmitter 82, to costrol the anpgulaer éi@immnw of the
. eiphor whesd or ccesusator in the following memmer. Bote relay 28, whieh is
wmergiced by cvrrent frop dattery 29, the
30 ané lneludes culy ton of the twenty contacts m@all the goufsot-levers of

wgh & path whlch begine 8% sonductor

sommutetoy transwitter 22, end key-tape transaitter 26, and &s completed alamg
oonduetor 3. Hote also the illustrrtive sebwop of @w&wﬁa rad contact~lavers
at 22 and 26 4n Figurd 1, in uhich a specific cuse is preseted. It io assumed
thare that the srrangenent of operative ping on the cipher sheel which are &b
that m‘& propemting thamselves to the conteed-lovers of the eipher-sheel
trunsnitter 22, corvespeuds %o the Daudot parumtation for letter ®I%, A%

the gome W‘B the character on the ey tope and the permmtation of contects
sot-up within the cipher-key tranguiftsr 26, also correspuads to the lettsr

wZ%, Hote that in view of the nsnner ia which the twenty gontacks sad the
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ton eonfaot-levers of £2 end 26 are intorcounscted, tbe sircuit from battevy
29 throwgh relay 23 is vonpleted oaly when the shole set of elsotrioal
ecangetiony estsblished at the cipber-key transeitter 28, coinoides sith .
e whole set of commeotions established at the commitator trenssitter 22.
Henoe, 3T 7Z¥ ig set up in &pkaﬂw tranenitter 26, relay 28 will operste
ouly vhen *Z% ic set up in the cowsutator tregsmitter 22. Sisilarly 17 say
gther 1%&,@:",5 say 39, 15 sst vp in the ciphar-key mmzm 28, ralay %.
will opsrate my when YI® {8 sot up in the commutator mw&twr 2%, ’ﬁm
soaplete path of the current when such tolauclidence of connections ia trang-
mitters IR m& E«{% is ﬁmmm is se followst

m‘m positdive of Ballery 20 nleng waﬁam%r 30, through m the soataete
..awxa epd the tea mwmm eloged cmimta of trunseitiers 2@ snd 22,
. mﬁmﬁ@r 5&. to bagk contach 52, M‘ srdsbure 35, m&m of reluy 28,
comductor 54, % pogative of M%Mw 29y At iz obwisus that since the srmature
$3 and back somtact 32 of relay 28 form parts of the cirenit for cnerglaing
relay ©8, sp soon se the pelay hap received sn impulse snd armnture 5% is

M«'ﬁmﬁgﬁi, m cirenit for energizing relsy 2% is broken at contact 52, Since

arasture 5@5 is wnder beasion of & retrectils ag;m,% if not preventad from
befag polled beek fato 185 norwal position on relemss of palay 26, arsature
35 would resstublish contact st 52 snd would set up 4 chattering. But the
relay 58 4 msma by snd is imweds
wwmmg o L8 reteacted position &kare« 3% ven resstablish conkact sb 32,
antil Iover 35 is dluplaned by wechuniesl soticn to be described later.
sraatuve 35 of Telay 18 slso controls ths magaet 25, already reforred to,

gensaty are m&h thet whon sreeture 33 is Jipet drewm up by

ately mgﬁm Br lever 5 snd held from

widek, da turs, sonirols the rotation of the eipher wheel %, in the following

REARGTS

The wotor-tansionsd colled apring 8, tends to rotete the oiphor whoel
in the direction indicated by the srrow, soy %o ihe right. The clroutd
for the motor shich kesps eoiled sprisg 8 undsr tousion lw closed or opened

o

o
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depending vpon the tensics of the springy thet s, »fter the spring has
saffioiont tencion, %the potor la stopped ond is oaly storded sgain altey
this tenoion has decreassd below a certsin min

ixam. The rotation of the
cipher M@z i Sep-by-ptep, ooatrolled by the magnet 25, end the rotohet
refarred o sbove. Jssume the contsct-levers in trmasuitters B2 sad 28

pat uy o __-simﬁwsm% pommatetions so that relay 98 44 not wnergiasd and
bence ountact 50 is clesed. A current starts fyow positive of battery 87
thyough conductor 88, closed Wt@% b7 wén&%w s, mk contact 40,
srasters 41, conductor 42, windiag of msgnet 15, conductor 45, %o negsiive
of batiery 7. 4 momsniary 'immlm'gmmw through nagnet ©8 and gouses
srgature 41 W be attracted, breskiag the vircult ab beck contact 40,
whereuson sypature 43, wnder sotics of i%s spring, returns sad sgein vloses
the eirenit at 40, However, ﬁm mmmw aresngemmt L6 mch Wt the
noamitary sttruction of avasturs 41 relveses the puwd, 24, associated with
the mﬁeha‘% o the olpher sheel and thus llows the olipher wisel, deiven by
goiled spring 8, to advones cne ghep., Thus, the a&'@.’ﬂ@r wesl continues 4o
move, oo Blep b 8 Glne, go long se Luck coatact 38 of relay 8 rewaing
¢logad. %hen, however, the m&aﬁi&u of gonisets sed up in the sossutator
mﬁwﬂwy Mﬁma the seme 42 thot got up in tim cipherwkey traneniiterys
thus m&maﬁg the ,mmﬁm of the cireult through relsy 28 ss already
deseribed, sud thus, when cuntact 58 is opened, wnder the actica of reley 28,
sod 15 bheld open by lever 55 sy doncribod above, usgast £3 cannat @mm ‘
to withivew a@m&zﬁm $ij hence the pawl 24 conpot be mﬁ;wwﬁ, shoreupon the
eipber whool csnnot sdvange any further. As &@s&m&‘wmﬁ the fivey lapulse
Lo pass by lever 58,

through relay 38 ceuses arusture 58 to be attzacted,
whieh mm wgeges the ammature, Thus vmm«m 36 vensing mzam ag img ss
lever 35 mgages snd holds 1. It iz only within &ds peried, when the
vigher shosl in statiomary, that the hoybosrd 1, can be manipulated; the
secheniesl arrengusent mm@; auch that the hoys of the Rgyboasrd are locked
sxcapt whea the cipher wbeal is staticnnry.

-ilm
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ﬁﬁwe now & Xey is depressed. The cipher resitant will be determined
by the position of the cipher vhesl et tiis time, bagmse the circolt esteb-
iished through the eipher wheal depsnds upon the exsot relative position of
this shesl with respect to ﬁw& plates € and €, When o key is depressed,
the elpher regaltant 13 shown by the Llluminsted lanp; the intler mﬁm“
to be iiluminated so lovg a8 the key Lis hold down.

¥eo rotuys now to relay 78 snd its other armature 46, The lstier controls
the operstion of the tape-alepping mognet 27 of the glphor-key trenauitter 28,
in the follewing msanor: "ﬁm tepe-stopping ssgnel 27 is sctosted by

tattory 44, but the elreuit is nermslly open al contact 48, Vaen relay 28 is
emergised, however, srmature 48 1s atirsoted and contact ¢b is momenterily
gloged, ati.wma tope~stepplng magnet 27 to functlon. This cowees the key tape
o step forward to the next positlon. It will ressin in that position until
the next tme pelay 28 i snerglised.

Thers nbw remains to be desoribed only how lever 38 iz controlled: The j
koyboard s provided with 2 universal bar, operabls Ly evary key, ¥hen & key 1
ie depressed and then mm, the universsl bar; near the close of its |
wmﬁ& geing on retarn to mr&:&i position, sctusies the lezver 35, and causes
it %o be withdrawn from its engegesent with erpature 58. The latbter imsedistely

‘ratorns to iis normel, retracted poaition, mgmgg contacts to be mﬂa}n-

lishod ad 52 snd 38, In tho mesatime the tspe-stepping wagned having been
‘M‘k&ﬁtw as described abovs, one of two thinge can happen as regsrds the set-
vp of coonections in uﬁgémf»k@w tranemitter 268: elther s new sel o connsvtions
botmoen contact-levers and peiwed contnets has besn estoblished, or, by chanee,
4P oo aimilar characters occur in m@@% on the tepe, the sume set of
connsotions as bafors hes beeo cptablished, Thoso tws eages are desoribed in

tarus

{1} If s new set of oonmecticns ia ¢ipher-key transmitisr 28 hss boen
ndiag to the Baudot sigual for "X%, the set

b
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of gonnsctions no longsr sutehes thet set-up i the commutator tranmitter 282,
whick, &8 we have gsoen, corrasponded in the preceding cegs to the lettar *I%,
Consegumtly, imsediately wpen olosing of contsct st 38 wder sobion of tha
universal bar, the elreuid for smergizing msgnet 25 i olosed, allowing the

cipher wheol to sbep forwsrd. 1t will cantinue te do so wntil that sebap

of ping on the vim of the gipher whesl correspouding to letter *I* presunts
itaslf to the contect-lovers of the tommlator irsoanitter 22, whereupon relay
26 s muergised, costsct ab %6 s brokem, megnet 25 deencrgised, and the
eyole bos besn completed.

{2) If, by chanee, the next chavscter on the key tape 4s the same 2y
before (P2% @xﬁaﬁ}, rolsy 28 is iusedistely snevgized, since the gummutator
 tranasittsr 1o otill sot up for pexsmistion 93P, Magnet 25 does nob fusction
aad the cipher whasl 1a held fu place. Two latters cre thervefore moeiphered
2% the ssme position of the eighor whesl. Of courss, if ihe key Sape sow
cqnziots of s serios of "I¥s%, the cipher ubesl will resain in fixed position
- furing the encipbersent of & corresponding somber of letiers.

It is otwiows that the pormsietions of perforations on the kay apo ae
#all ss the permutetions of operaitive pins on the ria of the cipher vheel mpsh
be restrictsd to tws sets of 26 similsr permitations, otharwise there ¥ould be
times whon the ciphar vhesl would esmﬁma to revolve indefinitely snd no en~-
eighernend #r dooiphorasht could take pleoce. This is 4rue for the reason thal
in order te bring the clvher wheel to rest 1t is epsenbiel that & persutsiion
of pins en 435 rim exactly colnclde with thot permutstion %&é’&z happeas %o bo

got up 8t the eipher-key transmitter st that momest. This restrietion to tws
sais of siatley persutstions dosg aol, howsver, refuge the eryplographie

sesurdity of the eystem in suy degres shatzosver

In addition, sttention s especially selled to the way in whiech & serions
dizadvantage of otber oryplograsbs suploying the Bandot code for mmwm
purposes is obvieted in our systes. In order to explain wshat is mesnt it is
necessery % enter inte o briof disonssion of Esudot tramanission fros the

“iBe
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ecomonlie point of view. For this purpose rafercnce is wsde to

praciionl,
%. 5. patent %o, 1,4&3.%&,?%, issued May 235, 1822, to G, S. Vernsm, lines 12
o 81 of the specification.

_ In the patent to which refermoe has just besn mads, & specisl mecheniam
wBE ﬁaﬂmﬁ to gupsress the six exire charscbery shich osuss all these 151§
wuliies; aud while sccomplishing the oblect intended, the sechaniss Lz gulte
eomplicated and has in sddition the further dlsedventsgza that the ﬁaﬁm&
m«aw’& % agoonpiish the sm;awwaicm of the siz extra characters results

in iscrassing the number of choracters to be iranasitisd by sa mwch as 10 to
50 per cemt., In our invesiion, both thess disadvaniages bave baen aliminated
in the mma 'mar poeniblie, viz., by arvangenssts which necssszitate only
26 of wﬁ 32 Baudot permutations for oryplographi

mwwmw technigue 15 concerned, %@immy cor arvangesents for elmmm
the six extra charecters ovdinayily introdeged by the use of the Zaudot code

Tor cryptographis mrposes $iffer Lron those deserided in the peatent referred

to sbove in the following reapect. Tn the arm%ém;zhie systen wnderlyiagy the
lsttor mothod the cipher ressltsnts in the eryptographie progese sro the
resuitanss of elsotvicsl intersolion belusen 8 QM of nigealing sleseats in

the Buuded code sob up by 4 pessage charseior end a et of slgpaling elonvents

in the suwe code set up by s key charsot m; these resultants can not bhe
restricted to but 28 of the B2 possible Baudob pursutadione betsuss of this
Sntersetion. In our cryptogrephic systenm the oipher resulients in the aryplo-
geephic procesz are not st all the resnlisnts of eledtricel intersotion between
two sots of aignallng slemeants In the Baudot code; the signaling slement
vapregonting the neysage charscter is mot st all v the Bewdot gode #nd does

not interset dirsctly =ith the simnaling elements yeprosenting the ey character, .
nor is the sipher mﬁmtmﬁ reprocented by aigmeling slements i the Bavdot sode.

The role the Bandet sode plsys in our systom is, so for ap signaling alenents

ava concernsd, ouly an indirect ome, snd {hst iz why in cur system the rastriciion
of sligher chevsoters to & seb of only 26¢ is rendared ousy, withonl sy apparatus
specificelly introduced fo suppress the glx sgtra charcelors.

o
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1t i3 obvious that instesd of having the cxyplograph funetion o

produce visal signals of e Gype indlestsd in the foregoing description,

it 48 possille o provide ot i@, mma 1, & st of L8 olectro-~magnots
$natesd of o seb of 26 leups, which mww would act through proper plungevs
or armetures Mrestly upen the keybeard of o iypewriter with which they ars
aspocinted, 9o a3 to cause the typewriter to print the letiorz of the sipher
mosgage, in ihe case of méiy&wﬁm, and the lettors of the plain-text wessags,
ia %,hsa caga of desiphering.

Lgsdn, thess uagnols, inctond of being sasevizted with the keybosrd of
en ordinsry typewriter, aight b sszocicted with the heybourd of ma suiomalie
telegraph tramemitfer keybosrd, sad hns, in the case of ascipbering, bring
abost the %rmm.wm of slgpals corrvssponding to oacliyhered letters. 4%
the rocaiving end of thls ayaten, the recelved signals would act directly wpen
the keoyboard of ths cryptograph, mnd the latter wuld cause the regeived
oryphograhed sigials to be deciphored maé, if the E:W%g;raﬁh 2% the ressiving
#ad 1z sgaovdaled uith & ft;*mww;w as desgriled v the precuding peragraph,
the eryptogreph woild couse u writben record %o be made of the deuiphered

MESHRES.

It 19 #lso obvious that the soechmnien which we have provided permits of
varistions in cryptogrsphic resultanis other than those imbtroduced by chenping
the kay tagm One of thess gouress of voristions lies Ln the possibilisy of
vhanging the persutations of sperative and m@mm@ ping on the rizn of the
clpher whosl. Ascthor gource lles in the changlng of conneetions batwoen
the keyboard suntacts and the contsete of plaie 8, Figure iy or bolwesn the
contsets of plute 4 sud the aigﬁam;fg sloments in bk 10. Anothsr scurce
lies in constyuctiang the oipher wheel in tw ssotions, au upper aud lower, so
that the two ssctions can be positioned or gw&ﬁmm 2% suy ¢ne of tewmtiy~six
Gifferent points of golncidence with rzupect to osch otheor, thus vayying the
cigher resuliants. Acother souves lies in the changing of connsctdons betussn

i
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the contacts on the obverse and reverse faces of the ciyher shesl. Pinelly,
an iaporient source of weristion lies in the chenging of the connsotions
gous conbacts of the oipher-key treasmittar 28, sad the

totween the b

5 AT R

‘mwtw_' trensnitter 22, All ene sources of waristion sxisting sithin

the mechanism $Leelf are subeidisry, however, 1o ihe priseipsl soyrce
:mh.amﬁ in mmmmt changn of Bey Lupes, 2ad 1% may be sald that oo loeg
as & g:;imm iey bape cosxtengive in ousber of charsotors with that of the
iﬁt&l&ﬁ@mm 2 be me;wkaaréﬁ, o thet no two messages cre ovey enciphered
by the ssme key tape or portion thevesf, sud so long 45 thess key topes
consist of minteliipivlie, mtively randonised secvences of ohsrsclers, the

. messages eelybered -mamg to such & gysten are sbaslubely indecipharsble

without acieul posgcoaion of the Lkey tupez employed in thelr enclphersent

or & knaviedge of the ceguvace of the characlers on wuch key btapss.

i
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e eleime

ﬂ i. In a Sryplogr
o 3«6@&3 transsd btery
) .4

sphie systes adapled for use mw & ploral uwnit
leetrical mesns ¢omprising elements for coordinsting
gcf ’ the temspitter with 28344 systosi sad mesas for intercomnecting zald

oloments in seriss aimﬁ relation for oxryptegraphic purpodes.

2a xﬁ\& orypiograshic system Mﬂpmﬁ for use with & plural mzm
aode mmmi?mr; means cumprising slectricslly opersble elements for

MS\ " ccordinating the tpsnnmitSer with said system; and means for inter-

connecting sadd elmseits in series cireuit relation for eryptographis

:5.‘ In & oryptograpbic syetem adapted for wse with & plursl unit
M@ mmmw; ueens comprising elecivically oporabie elements for

eoordinsting ‘the trangal tier with s9id eystem; and ciroplt sesng for

iatmm&xwmg paid m%@mmm(ia Mrias m&a&a&m)i’w eryptographic -
 pall WSO Lo iaionit conteds Qoues? aud § sendusd prua
posesy fonhedualy 2 W& o} el Dpacadise o 29 m@u*‘@m

graph, & keyboird comprising shazacter slements in

eperative electricel commeciion with sorresponding signaling elenenis

i
\i Woans sosprising » cowsutator for warzing the oonnections between ihe

1Y

Foybosrd sleseadts and seid sigeling elementsy a comsutator transmitter;
& oipher-key trangmiiter; snd sesnd cvordissted with gald {reaagmitiers

for effecting progressive aperation of the commutator,




e
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8. In au cryptograph, & Eeybosrd somprising charscter elements in
amlza%;.n olsctrical comnection with corrvesponding digneling afimm%&p
mesns comprising & commsbator for warying the connections betwasn the |
ohayacter slenmnts Mi ssdd wignaling eolementy; 2 cipber-key transsitier
nechanism; and mesns coordlasting said mechsnism with the commlator Lfor

affectiag 1ts progreszive operation.

.ﬁ* In & cryptograph, s keyboard mmiamg charachor cleaents in
eperative sloctrical conneciion with corresponding signaling elements;
Bemny ’mwisiw a commtator for varying the connestions between ihe
chursoter slements fmﬁ gaid plignaling olemmitey a'wgmwkw. Lronsaitier
mechanism; and means comprising « Gommitator transeitter coordinsting

said mechanien with the commatalor for effecting its progressive operation.

| ?‘ In & exyptograph, A f&gﬁmﬁ coprising character elepents in
operative clectriosl comection with a corregponding susbor of signaling
slenants; means somprising a commatator for varying the connsctions betwssn
the keyboard alesents and zedd signaling clezents) o comsutator trsosmitter;
a eipher-key trangmitter; sad circuit pesas coordinsted »8th sald tremse |

pltters for eifecting progrsssive speration «f the coummstalor.

8. In s eryplograph, a keyboard comprising cherscter elemenis in
oparative electrical conuestion with corresponding signaling elewente;
oz bebyeon the

smesas comprizing & comsubator for varpiag the conoect
keytosrd elasents and said signsling elesonte; a cosmutstor trenssitter; s
eipher-iey tranamitter; and oircuit mesns ceordimating both of seld transe
nitters for jololly affecting progressive operation of the mm%w,

9. In a WW@?@%; & keybourd conprising character slenents in
oparstive clewtrical connection with corresponding signsling elements;
nesne comprising a commbeior for verying the gonnections b@wm- thy
keyboard slements end said signaling elementa; a commuiator btransmiiters




\)
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o cipher-key transaitter; and means coordinsting ssid comsututor amd oipher-
key transeltter through the commutetor transaitier for affecting progreseive

operation of the sommytstor,

30, In s oryplograpd, & keybomrd comprising charscter slesents in
operative slactrical connectien with corresponding signaliag sloments;
meane comprising e coseutater for verying the comnactions botwsen the
kayboard olesents and aadd slgneling dlenents; & commuiator transeddters
& cipher-key trasasitisr mechanisa; sod means eoordinated with Both of
ssid transmitters for effeeting progressive operation of the commutator,
said ciphar-keoy tronpeiiler wechenisn being u@&mﬁmﬁ by & keying element
shich im Andepandant of the eryptograph.

11, In  cryptograph, & keyboard comprising charscter elesents in
operative electriosl comnectlon with eorresponding signaling elewents;
»esng comprisimg s commutator for varying ibe mmaﬁaﬁmﬁ batwoen the
keybourd slsmmibs m pald siemeling elamenis; &« computator Lrengmitters
¢ pizher-key trenawitter mecheniosm; snd means coordinated with beth of
sald transeitters for &fﬁamg progreszive oporaticn of the commuistor,

sald eipher-key trassmittor sechanism being controlled by & tape besrieg

perforstions perauted in accordsnce with s plursl wmid code.

12. 2 cryplogreph, comprising mn slectrical eircudt and incleding
s current aowres; & relay in ssld elveuit: 2 seb of contact levers and |
psired conteet points, permutatively positioned and @;mmﬁw thorowith
in .miﬂ Miﬁ; & seonond 2ot of contaoct levers and comtuel poluts
sesoniated in slailerly operative rolation with said olrculty sad mesms
for sompleting said cirenit and energising said rolay only at such times
sy the mitire series of mmmamé satabiished within the firsl set of
contact lovers mnd thelr sssoeisted contaot points is ildenticsl with the
entire series of oonnecilons mﬁhﬁiwﬁmﬂ within the second set of contact |
lovers end thelr assccliated coutsct pointa.
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13%. A cryptorraph; comprising an slecirical cirouit sad insliuding
a carvent sources & relmy iss peld cironity 5 set of contaot levare and
paired coniset poinde, perzmiatively positioned and operative ﬁx@éﬂ@h
in said cirenit; o sesond set of contset levers and contact points
sssocisted in sistlarly cperstive relstion with gald oirceit; and weans

for permutatively varying a» ¢ set cach of the seid suts of contsoy lovers.

14. & eryptograph, cosprising an slsctrical eiroult mnd incinding
& ourreat sourcey & relay iu said olreuit; a spb of ﬁm%mﬁ levove and
ﬁﬂm& contact poinds, pauniatively positicned wnd operetlive theresidh
ia ‘aﬁfiéﬁ slreudty & sncond set of contact lovers and conteet points
aarocfetud in atuilarly operative relation with ssid eirculty snd wesns
for pormutatively varying as & set esch of the said sets of contact levers,
the permutative varistions being in accordance with the smwe plursl unid
eode for both sets ~‘n§‘ vontact levors.

18. A cryptograph, }mwri@agg s elestrlonl oircuil and including
& eurremt souree; ¢ rolsy in ma &rmtg & ﬁ@té of canbeet levers sad
prlred conbsct polots, permutailvely posltiencd and oparative therewith
in zedd oireuits ¢ gecond sed a:f contact levers and me%- peints
sagocintod in similerly operative relatleon with paid civeuit; mesns for
completing said cirouit and emergising sold relay enly at such dimes se
the mum series of conaections established within the first aet of
oantaot levars and thelr sasosiasted contest polnts is i&e&tm&i with the
estirs seriee of comnsctions established sithin the ssoond set of contect
Mmam thedr sasosieated contset points; end mome for paractatively
varying a3 a seb gasch of the two sets of contaet levers, the permutstive
~ varistions being in socordsace with the same plurel unit code for both

sets of contact levers.

_ ’3.,6; £ eryptograph, ccapriving sn sleotriesl cirenit and ineluding
8 mﬁwﬁ gouree; = ralsy in enid olirculis s sot of conbtact levers and
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MW mﬁm‘b mm, perentutively mxumae sad operetive Maﬁ%

,:m m!.& exm:.&; a seeend sot of gontset levers md mtwt points socoslated
w aiuﬂaﬂ.;y operative Ng‘sm wth ssdd chrouid; snd weans for psreutatively :

my:zm m & nab coch of the satd sets of conzwk lovers, the persutetive

unxt em, thoze of the other of the tvo euis of lnvers beling In sccordesce
weh & different pluralemit code.

I‘h A eryptogrsph, comprisicg m electriesl cirouit sad incluéing a '

eurzent sourse; a relay in zaid ofireuit; 5 g6t of somtect Jevers and ;mm
. Mﬁ'mmgs, gmmﬁw pousttioned sed #pﬁmﬁi'w therewith in seld
oireutity & mmu: set of contact levars and contact polnts sssoclatod &
mm:?.,y operative Maﬁm with seid clrouit; seans for mplatiag sedd
ctrosit asd mergioing satd relay only st such tines as Vhe entire sories
of comoctions ostablished within the firsd set of contack levers snd their
sssoaisted eontunt points 1s identionl with the entire series of conzections
establiskod within the seomd set of coiitaot levers and thelr sssoclaSed

\\

| contagt peintss wad means Cor permiztatively varying ap & set each of s
‘$wo sets of contsct levers, the permutative varistions for ane of ssid seds
of levers being in necerdsnge with one plural-vntt oode, thase of the othey
of m tus sobs of levers belng in sonerdanee wilh a fiffereat ﬁm&m |
- ende,.

16# & Srypiogreph, 8 commietor bearing s series of piuns arrenged

LN ﬁ ' o 3 ;
‘\,\J‘y;%&ﬁmm ponding ia nunber to & predetersined selec
mé ma Loy ﬁmd_ oning the pins Lor %mmt- Wmca in groups in
mﬁm i th MWﬁmdath

Iﬂ m&mpw,na\&nm ohenging device cosprising &

mmaam,mmam»mwmamgwmwwmuwm, o

< the m&aps Wim m!; s p’iursliby of maits positioned trensveraely

{

M:'M'Mﬁ for ome of satd sots of lovers being ;m reoordence With ose pluml’-
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of 8ald rin and oorresponding in number of groups to a predeteruinsd
seleqtion of nlmrnctn}--; ueons for positicning the pins for !.nﬁcpmémt
opuration in groups in sccordance with the permutations of 2 plurel-unit,
noﬁ; s_aic drus 120 bearing on its obverss and revorss faces raspeotively -

-

& seriee of equidistantly spaced coataot elemente srranged In a ring
adfscent to tho periphery; md waans for estabilahing fortuitous electricsl

gonnsctiong Betvexn the sontact aleaonis of ssid faaes,

. In a cryptograph, & connection choaging device cozprizing a
rotatible drom, bearing & seriss of pine arrunged in apaced groups about
143 ris, the groups ecouprising each a plurality of unite posttioned
traaaversely of said ris and corvasponding in aumber of grouns ¢ a
predetoraliazi selaction of chazractors; means for positicning the pias

<7 for iadependant oparation in groupa ia accordance with the persmiations of
& plursl-unit aode; s9id drum alse bexring oa 143 obverse and reuverse fages
respsctively a sories of sguidistantly spaceé contact elauents srranged in
2 ring asdjscent %o tha periphery; cad means for ostsblinhing fortuitouvs
alectrigal commecticns raciprooally in nairs betwacn thooppositcly dispnaed
contact alsments of azid Laens. |

21 & crpphoegraph, cvoaprising en oparatively assdoiated slectvlicsl

 pirestt sad including A curvsnt scurce e roiatatls commutator bemring a
serisa of pins arpmazod in groups wbout iie ris wnd poaddioned for indoe=
pendent oporstion in 2ccordance with the psmtntims.of & pluysi-tnit sode, .
the groupes coupricing euch & plurality of plug 2nd eald groups corresponding
in numter ¢ s prodeoterained gelection of cherectersy o transaitter controlled
by #aid pins, sald franamitter comprizing a vet of contact points and canixct
levera cparative therevith In series circuiy relation.

£2. & cryptograph, couprising an operatively sasveciated elestriecal

cirenis ané including o awrent cource; & rotatable comsutator bearing a

A TR T === =t - LS ST A 3 P = x—
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\c,/}l mﬁ&w; & tstor transmittors and & aipber~key tronsmitier.

of persitations of s five-wmit code.
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seriez of pins srrenged in groupe sbout its ria and poaitionad fer imde-
pedent operetion in sccordmnce with the permutstlons of e pluraleunit code,
ihe groups oomprising esch a plurality of pina and sald groups sorresponding
in nunhor to & prodeternined selection of charactars; & trsnsmitter controiled
by said pins, sald trsnsaitter coaprising a set of contact points sud contact
ievars operative therewith in ssries ciroult relation; snd means alse
controlled by zeid pins end permutatively operable with said tranmmitter to
ui up progressive steps in the continaity of said series cirouit.

£3. & oryplogreph, comprising an opsratively sasociated series
elcotrical oireuit aud including a current source; s relay in ssid cireuit;
a rotatabdle commdator carrying a series of pins panitimq& in groupe about
its rim for jndependent operatien in sccordsnce with the pormutetions of a
ploral-usit code, the groups comprising sach & piurality of pins and ssid
groups corresponding in muaber 0 & predetersmined sslesctlion _c!.’ charagters;
& eoumutateor ttmsntttal; controlled by cald pins, seld transsitter couprising
a g6t of contact poinis and contact levers operntive therewith in series
circult relation; mems consisting of o cipher-key tramsmitter, ssid tpans-
aitter oanriaing s set of contach po:lats and contaot levers oﬂemtive there-
with in t.hn same nariwa eireuit relation; and mmu Jaintly controlied by
both of ssid trunsnitiers ru_@ aptting up progresaive ateps in the continuily
of =sid enr-&ca' edreuit for operating sald relay.

a nechoniam of the charscter éomibad, the combination of a

25. In a seschanise of the choracter dexcribed, the combination ar 3
cossatator transmittsr; s clpher-key mm*;t.er; st a rotetable sommtator
bearing oun 1ty rim & ssries of pine arronged in sets, the suts umnmm;
iz suzder to a predeterained selesction of gharagtars, seid pins baing
positicned permutatively in groups of five in scoordence with & nelected set
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268, In & mechaniss of e charscter described, the goxbination of &
sossutator transwitier; s cipber-key transsitter; and & rotatable cowmztator

 besring on ile ria 2 series of plas arranged in sets, the dets corrssponding
in oumber o a predeteruined selection of charsoters, 35id pins being |
posilioned persutatively o groups of five in accordance with a selected set .

A

of perantations of & five-wnit cods. to w&%&t eontrel of said commutator

transultter,

27. In & mechaniom of the charscter desorided, the cosbination of »
commntator iramsmitter; s cipher-tey transmitters snd » votstable comsutator
borying on ita vinm & serdes of pins arrenged in sels, the ssis dorresponding
in mumbar % @ prefdotermined seloption of clhersciers,; said pins being
gosimaﬁm permptatively in groups of five in scesrdsnce with & golscted seb
of parmatations fsaf‘ a five-xmit eode to effect control of sald commibstor
transaitter; and pesas operative with said comsmtator tranositter for Jeintly
emtroliing She mgmmﬁ.w digpizoencuts of the comuuiator.

2We In s maemﬁm of the charagter dzserided, the combinstion of &
commatator transmitter; a ciphorekey trasmittery wnd @ rotatables commtator
bearing on it rin s series of piup %m,gm in sele, ‘*kém» sets corresponding
r o ;zr@a}mtmmﬁ seleotion of chayscisrs, seid ping belag

positioned permuistively in groups of five in sccordance with s selentod szet
of perantations of & five-unit code to sffeet coatrsl of suid commistor .
transeitter; snd means ccordinated with & cipher-key tranesittor mechaniss
and operstive with 9aid commitator trangaltter for jointly ceatrolliag the
prograssive displacesents of the commutator. -

£3, In & mechanism of the character deseribed, the combination of
eommtator tranamitter; s cipher<key fromanittery aud & rotatalle commutator
bearing on ity vim a serles of pinp armmmged in sels, the sels corresponding

in ausber to & pradederminsd ssleotion of charneters, sald plne dbaing positioned

parsutatively in groups of Dive in aceordence with 3 selectad order of
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pormutations of a fiva-unilt code, end to the excluslon of uandesired pormutations

of tho said gopde.

80, In a2 mothanise of the character deserided, the csnbinetion of a

'commubator tromanitdery o cipherckey trmsaittery snd & rotatedle commutator

bearing on ita wim o serien of pins erranzed in sets, the seis corresponding

in aunber to 8 predetermined pelection of characterg, szid ping being
positioned pexmudatively in grouvps of five in zocordance with o seloctsd ordex
uf porsmtoations of & five-unit code, snd to the exelusion of wndesired permute~
tions of the ssid code to effect control of gald commtetor transmiitory znd
memas coordinsted with sald eipher-keoy transaiiter smechanioss and opxémbl@ with
gnid commutotor transaliter fov Jolntly controlling progrossive displacenends

af tha commutateor,

51, In s sechonisa of the character described; the combination of a
souantator trensmitters o clpher-key tramerditery & rotalebls commtator
besring on its vim 2 series of ping erresaged in setas, the sels correspeadiag
iz nunber to & predetersined solection of characters, said pins being positionsd
parsutatively ia groups of five in sccoprdence with a galected ordey of
permuteations of & five-unit oode, snd tw tho exclusion of wndosired parmmtations
of the swuid code Lo effect coatrol of suid compmtalor twransmittor; memns
coordinated with sald cipher-key trunsmitter and operable with ssid commuistor
tranpnitter for Jointly controlling progressive diaplecenmes of tho camutator;
and circuli weans iocluding en slectro-aagnoiic relmy for coatrolling ssid

Glsplacaessats.

3. In & mechunism of the charscier doscridbed, fhe coubination of a
epampbator transaiiter; s eiphor-keoy transaitier; s rotatable comuwbaltor
besving on itz rim & sevies of ping srrenged in sets, the sets corveaponuing
in pusber . b o prodeberulned sslectlon of charscters, seid plng being
positioned pormutatively ia groups of five in acaeorﬁamé with a selocted ordey
of pergututiocs of & five-unit code, and to tho exclusion of undesired permuta~

tlong of the sald code to offect conirel of asid commtater trenspittery mesng
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coordinated with said ciphor-key transsittesr and. opurable with saild commutator

*“"“”"‘W for Jointly controlling progresuive dlsplacements of the coamsta e

tor; and aimuit. nesns m@lndins s slectro-magnetio ralay for emtrolling
ﬁm dunumonu, the cirouit means being under the 301::% omhml of both
of ‘sadd trananitms

as. J\ mhania? of the character described, coxprising a sot of clenemts
eonatitutins e keybeard and & set of elements meuwmg & signaiing banks
[ Mtah.tnx device ror varying the connoctions detween the two seta of

Care Q(L;‘ \o.~ 4,]1\1&(,, et e

elements) nma'\mr mgulmw displacing the ssitching device in an aperiodis
nmaﬁ. .

8. A &ehaaim of the charsctor desqribed mising & set of elmu

\M}'K QD.Q,\»\JLu[,, Firss QD b C‘\m)x LuuL.EUUL QMA\
sonstitutiag a kéyboard and a Sot of slesents constituting a eigneling m;

a ui.‘bahing device fo:r varying the connections betesen ths 4wo sets of

" (\’5&& olwuam; rmesna for mngularly displaeing the switehing deviece in an epariodic

\ \J( olmusmms for sagularly dimplacing the nit.ahing device in an aperiodio \

nanner, the angular displscesents being unequal.

5. A mechanﬂ.m of the charsoter dw&r%e&, comprising & set of el
2 ok wduihanin
maumung a knyboam and a oot of cledents maﬁituung & signaling bank’\

a switohing device for varylng the connections butwasn the iwo sets of

ammer, tha angular diaplaammti being une:gual, the )mmalit.y in sagulapr
7Y RASa m Lk«b Q,M‘lmlu ‘uu«
displagenents being dntermmw by a1 th.emal f\kw. :

3. & mochanism of the character deseribsd, oouprising e set of slumeats
cmat;lwt&ng s kayboard ;nd,é u pet of alements constituting s slgnaling hh%
a switching device for varying the conncotions between ths twe sots of
elenents} wesns for angularly displsacing the _wiwhmg device in an aperiodie

manner, the sngular displacosants being unegual, the uvnequality in sngelar |

- displacements bmg determined by an extornal key, zadd key cowrim 0 noR-

QU\.\&SA N
repeating (aaqumca of oiphering charscters arrenged In rsndesm, onintelligible

oxdar.
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57. A mechanisn 01’ the character desoribed, somprising a set of slemends r}.
mcumﬁns a keyboard éma B set or olamontn constituting = aligneling hnnjé;; / ‘;’*”j‘
s switching device for varying the somnactionz batwean the two sets of elementes
weans to;' sagularly displacing the switching 'dwéice in an spariodic sumner,
the angular displacemsats being vnegual, the ;heqwlity in angulay d.wplanmmgu
being deternined by an external key, said key comprising e acurepeating &w&‘)
of oipharing charssters arrenged in random, unintelliaiblé order, the naid | k
edphering charscters being employed successively to encipher succesuive charscters - .

of the measago.

8. 3 éry*ptdgraph, sonprising an operstively sssociatsd ‘alectrical eircuit
and ‘i.'ne‘htding a current souwrce; a rotatable commitator besying e seriesa of
pizs positionsd for permutative operation in mnps. comprising M'a.mt of
five pins and said groups oorrsspoading ia numdber to a pru‘«et@ina& m«sﬁﬁw
of charscters; & ciphor-key trensmtiter) & comeututor tx‘mw&tﬁ& cohtrolled
by aai& pinn, seid transmitter comprising & first set qr cantsot Iovers and
padred cuﬁ‘tnct points electrically opersiive therewith, gaid levers haing
aomnteﬁ by the permmtatively positioned ping of said comsmtator, m
elactrically operated through seid levers and five of suid contaet points, %o
ast up a first set of five progressive steps in the continuity 61’ an electrionl
path for the displecement of the a&mtﬂw: nean o mordimta& with sald
commtator trensmzitter for jointly controlling progpressive displaceaants of the
Wmm, said moans imng; contrelled by =sid cipher-key transmitter; a
mmd o8t of aontaot levers and pafred custach points alem«uy operable
thmﬂth. anid Ievera belng sotuated by oaid ciphax%-kay trwsmittar, ‘when
oircuits are completed through the contact levers of said eiphor-w .u;mmtﬁw-
end five of the contact points, to set up & second set of five pmmaim ateps
In the continulty of an slestrical path for the displacement of the commtater;
mesas for rotating the commutstor; ' mesns operative with sadd oémf.awr to
csuse aperiodie interruption in i%s rotation; and means to atart end stop the
W‘“ﬁ"" ) |
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5. In & eryptograph, the coubinstion of & bank of twenty-slx
signaling elements in elsctrical olrcaili connestion with » tweniy-six
elesant kaylkoard, &114 “cyboard comprieing a corrssponding nunber of
contacts for elosing eald cirouli cannezetionsy 2 plurcleunit case oipher-
koy transeitter coordluated with -nid Yeyioard to jolatly dontrel said
signeiing elesentsy moans for changiang the slectriesl paths tatusen the
keybourd elunsmts aud zignrling alanents, asid usans conslgting »f o
conmatateor provided with a Tirst sef, 6!‘ tnenty-six contrete ayuidistantly
distributsd oa the obvsrss fece of snld wagalj = sacond and homioawn any
of taonty-eix contacta 2quidiatently distrituted on the reverse face of
said :‘héal; sonductors rcapectivaly esmaecting the contsets of one face
sith the coatscts of lum athsr Lace; twanty-siz zete of pins noontad on
the rix of ssid wheel and positioned for persutative spersifon secording
to the peroutations of s five-unit code; A commutator treasmittsr comprising
& first et of five eon_t.mt levers elsctrically opershla with ten paived
contnet points, seid levery beiny metuatsd by the plas of Qua coazutator,
whoa electricelly oporsted through e2id levors and five of sadd contuot points,
to set vp & first zet of {ive progressive steps In the continulty of an .
elvctrical circelt for the dloplwesaent of the coummteter; e ‘agecad snd
sizmilar sat of fivo contect lavers slestrieslly operszhle with tem psired
sontact points, sald écmtaot levers bteing moipatesd ty the clpher-key irsap-
mitter, vhen oporated through its contnet lsvers andg five of its teu assooliated
gontact points, to set up a second and siailar aet of five pmgrcas;tvé ateps
in the continuity of thr same alectrical cirouit Cor the displacement of the
commutator; means depsndant ypon the continuity of saild elestrical circuit to
effect displacemmnte of the commutator until the first set of flve progresoive
steps oxnotly wmatches the necond ant of five progressive steps in tbe

continuity of sald slactriesl cirouit.

¢0. In a eryptogrsphic sysien, ewploying sn element vpom whieh a plaln

toxt charecter is ectedliched, rud an element upon =hich 2 cipher charecter
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te estadlished, and including a switching device operatively interposed
between sald olommﬁs; the method of emelphering which consists in
coatinuously varying the cipher resultmnt of s glven plain text character,

by externally controlling the aperiodic displacenmts of seid switeching devioce.

41. In a oryptographic syntenm, aupiaying an ele::mit upon which & plain
text character 1s established, and mn element upon which n cipher character
is entablished, and including a switching device eperatively interposed
beatween sald ¢lements, and coordinated for u=e ur\tdar the control of a cipher-
kay transmitier; the method of sneiphering which coneists in émtinuously
varying the eipher resulinnt of .m glvan plain text charnotar, by sxternally
controlling the apar&.od%)e fi:spls.ommm of anid swlitching devige, ths step

wiekas dae

of externnl control iavolving the production by the cipher-key transmitter

of sn vointelligible random sequence of Xeying characters.

42. In a cryptographic systes, smploying sm slement upon which a plain
text character is establinhed, and an element upon which a oipher chsracter
is oaiabl!.had, and including a switching device operatively interposed
batveqn snid elements, and coordinated for use under the control of a cipher-
.kay.tranmitter through which im passaed & perforated tope; the wethod of
enciphering which conrizts in continwously var_ys.n_g the oipher raesultant of
a given plain text shnracter, ty externally eontrolling the aperlodllo die~
placemonts of sald switching devies, tho step of sxternal control “ﬁa&!ﬁoﬁ?l
the pMﬁim by the cipher-key transmitter of an unintulliglbis random
sequence of keying characters; and changing the asquence of the keying

sharacters of sald trsnmaittsr.

48. In a cryptogrephic system, oﬁploying an eleasnt upon vwhich a plain
text charagter is estadblished, and an element upon which a cipher character
43 established, and ineluding a awitching device operatively interposed
betwaon seld ulauanin, and coordinated for use undar.the control of & ciphor-

keoy trenssitter through which 13 passed a psrforsted tape; the methoed of
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encipharing which conzlats ia coﬁt.iuuoualy varying the cipher resultant of

a given plain text charmater, by externally controlling the aperiodic dis-
placamsnta of sald switohlng device, the step of sxternal coutrol m&ﬁiﬁgi
the production by the ocipher-key tronsmitter of an unintelligible random
saﬁumo'e of keying charscters; chamging the nequence of the keying characters
of said trensmitter; snd meking smid tape coextensive in imsth with the total

longth of the set of massagon to be eneiphured.

4. Ina ceryptographie eyatem, amploying =n elemsni upon which & plain
text churzoter is esteblished, and an alement upon vhich a eipher cherncter
18 oateablisned, and including a nuitching device operatively interposed
between sald elements, snd coordinated for use under the contrel of & cipher-
key tranamitter throuwgh shich is passed a perforated !.'J:tapo;. ths mothod of
emclphering which consists in continuou 8ly varying the cipher rem:it-ant of
& glven plain text character, by e:ternull:r controlling the nporiodlc afe-
placements of said awitching device, the step of axternal eoatrol h';g-i:g‘t‘ MQ
the production by the ciphsr-key transmitler of en unintelligible randem
sequence of %Xeying characters; changing the sequence of the keying characters
of. sald transmitter; msking eald tape coextensive in lmgﬂ: vith the total
longﬁh.or the get of messages to be snciphered; and changing sald tape with

each different set of mensages,

45. In a cryptographle systes, employing an elemmnt upom which 2 plain
text oharacter is established, and sn olement upon which a cipher charaoter
is establishoed, and including & connection changing device operatively
intarposed between snid elemmnts, srid device being coordinatad for use wnder
the aontrol of a ciphor-key transasitter; the method of enciphering which
consists in continuously mrying the ciphmr regsultant of & given plain toxt
character, by extemally controlling the aperiodie displaoemta of pald
connection changing devics, the step of extormsl control m; ‘the

production by the cipher-ksy transmittsr of an unintelligible, random sequenos

of charscters in a plural-umit code; and ceusing sald transmitter to operate
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Jointly with the connection changing devios in controlling the displacementa
of said devige,

48. In a cryptographie system, employing an element upon which n plain
text character is established, and an slement upon which a eipher character
&u&fﬁ_i_tﬁbiishod, and imcluding a rotetabdle connection changing device opemti\fely
int.'.:';r'posed batwoenn anid elements, said devies heing caord_.immd for use wnder
the control of a eipher—key trensmitier; the mathod of enciphering which
consiste in continuously varying the cipher rasultent of » glven plain text
character bty exsrcising n two-phase control over the aperiedic displecenents
of ssid rotetable conneoticon changing device; cansing one phase of swxid
control to bo exercised internally; and esusing the othar phase of asid

soatrol to be exercised externally.

47. In & cryptographic system, smploying an element upon which a plain
text -chai-aeter is eatsblished, and an elsment upon which a ecipher charaet;ar
18 established, and including a rotatable connection changing deviee operativaly
interposed botween said elementss the method of enciphering which consiste in

- gontinvously verylng the cipher resultant of a2 given plain tox_t chapacter

by exeroising a two-phass control over the speriodic displacements of said
rota_tlbﬁ connection changing device; cnusing one phase of saild control to
be exercised internsally, by setting up parmutations corresponding in nymbsr
to 3 predetermined seleotion of charasters of a plural-unit code; cousing
the other rhase of aaid control to bta exercimed extermally by setting up an |
uah_f.g]_ligibla:, yandon sequence of characters in s plurel-unit code; end
causing an 'iniernchion hetreen nuid phases to jointlﬁ mtml the speriodie

digplacensnts of ssid osanection changing deviece.

48. In & cryptographic syntem employing au(ona of)tta keying -ulm@)
a olpher-key trensmitter, seid transaitter using = eiplm'-tqy permated in
ncomeo with a five-unit code, snd also employing & second tramsmitter;

the mtmd of eliminating from the finsl cryptograms those permutations of
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s21d code which have no stendard equivalants in the conventional twenty-six
wlian e Coan-afl

letter Morse code,\ said method oonslat.ins Hn csusing said cipher-key trans-

mitter to interact with the sacond tronsaittoer, the latter being entively

independent of control by the messagn character.

49. Inn exvptogrnfhic systen, eaploying es Qm& o!)it.‘a keying elmm{g)

a eipher-key tranamitter, using a cipher-key pexmuted in accordsnce with &
five-unit code, and operative with a single electriocsl circuit hsving ten
mdohémt edrcuit breuking olementsy the method of elimnmin;; from the
nm orypwgrams ’mose permutations of said code which have no zisadard

- -oqnimlents in the comventionsl twenty-—aix lebtier dorse code, ?ﬁdtﬁ .6d_
' ms&sé@g\nn causing 9aid transmittor to control the opening and cloainﬁ
of five of the ten indepmdanh circult breaking elements in said mingle

alectrieal circuit.

80. 1In a cryptographio system, employing s first transanitter and a
conneation changing device oontrolling =2aid trensalitery s second transg-
nitﬁr and a perforsted key-tape permuted in accordense with a five-mit
code conirolling said second transmitter; and inoluding a singls alsctrical -
oireuit operativsly associsted with sald transmitters, the sald ciranit
having ten independent circuit bresking elements arranged in two sets of
five nilenenes each; the method of eliminating from the {insl oryptogruma
those pmnhstims of s8id five-unit oode wiich have no standsrd ecuivalents
in the conventionel teenty-six letter Korse code, Qmimi:hnd)cunuiutm
in estadng both trensmliters jJolntily %o conirol the opealag and. closing of

said electricul circuit, the first set of five circuit drozking eleaents
belag controlled by one of suld trausmitters, snd the second set of five

cirouit Dreaking elements being contrelled by the second trensmitter.
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