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This invenilon ralates to eryplogrsphic systems and an object of the
invention is to provide a oryptogrepk for aﬁeipimdns end deciphoring neasages
satomatically, rapidly amd bty a method which, “betng absolutely spericdic,
rendere the cryplograms wsolvatle without the key.

A further object of this invention is the provision of a eryptograph
coatrollsd by mesns coordinated with 2 eipher-key transaitter through which
is pasaad & key tape which serves s=s the keying clement ia the enciphersent

or daciphernent of messsged.

A g’nrther object of this- invention is t.he pljovi.s:lon of & eryptograph,
vhi-ch, #lthougk employing for its kaying.alemt- & pluml-unib-dde of the
Raudot type (a code of thirty-two permutations), neverthaless produces |
cryptogrins the charatters of which are restricted %o the twemty-six lettors
of ﬁhe #lphabel., In this respeet the eryptograbh excludes the uvsuel six extrs
Baudot characters, the trameaission of which accasions such difficulty in
ordinary talegraphy by the Yorso slphsbet. The way in which these six extrs
éharaeters are eliminatad oonstitutes ono of -ﬁ:e unigue snd izmportant festures

of our invention.

A mr%.her object of this -invaﬁtiau iz to_ pmvi&e 8 cryp"tpg}nph adapted to
funetion aither independently az 2 ._aelf-seonMnm_i' &yp@mphic urit, or in
conjunction with en independent typesriter having a standard typewriter key-
boaxrd. In the firet case, the oryptograph mokes no permanent record of the
naa‘amgé;. me aerely wodﬁce_s- visnal aignals; in the second case_,. the oryplo- _
graph Ms pozaible the production of & writtek rocord of the #a-aaa.ga.-

& further object of this invention is the prévﬁ.sion of a cryptograph
fanctioning &t te-trensaitting ead of a commumication system as & meamns for
directly eontrolling a telegraph transaitter keybosrd, so that the imtelilgeace
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to be. traamibteé is automatically mciphemé bafo}e- trmimiaaiena- and
aiailarly. at the receiving end, a nnnmmdlng eryptograph funotions 838 8
naana i‘orr mﬁirecm controlliing an opdinary typewriter so- that the intelll
gence mei.\re& in aryptograpile form is dec.iytheraé hetura being typed by the
typasriter.

By way of an introduetory sf.at.m:. to oui mmbion, it nsy Be said
that i’a prnctieany ai the portable mmim, aleet.rxcal, or aeehauieo-
alautri.cal crypbogmpnic deviges or aysfmaa heretai‘ors devised, f the crypto—
maphﬂsg and decryptographing ef aessages ia entu'aly mtralle:i hs' clements
all cmbodied .u-it.hm tha mchmi-m ;.tgelf; that .La, the basie, or invariable
elements. conceyned in ths"erypwﬁaphic t.rsatnmt, as well a5 the keying, or
variable elenents for mtrol}.iug and cryptogmpme treatmnt ﬁra integral
parts ef tha dwiee or spmams. In emtraﬁistmcm t@ thie -a‘tuation,
in our :.nvmtion, enly the bnsie, or mvar:lab.a slomgcaty concmed ia the
crwtosraghic treaﬁmeut. are. 1nteg~al mrtn of the mchunlsa, the mying,
vari-abla ‘élenents’ being .ﬁmlly indemdmt of the aaehmiau nself, aad consist
of an m:-maaua factor whmh whm propa’rly usociatad with the wchmisa Con-
trols the bauic or mmiabla elmmt.s of the machm!.sn in eryptagra;shing

and ﬂewpﬁogrmhing PeESLZ06.

Ia th» accmpnwin.; mﬂnga:
| st.l 48 a dingmatic xnuntrﬂutm of 8 aechan:lam emhodying

’

!'.lg.?. 12 a view in side elevntion ahaﬁng yart of - tha comguintor

. or emnection chmgs.ng daviee;

ﬂg.s shows thak psrt nf the comt.awr uhia'h uarries tha ratchet
neehmiam aaﬁ 2lgo Mcluaea an mn<v.ration ax taw wheu aaapymg mgaat and

paulp _
‘ﬁg.c sbows & saetiun of tho nomtator earrying an arrsngesent of

vins oa 1%5 z-:lms
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e -Pig.-’ﬁ is & view in side elovation shoming & détaﬂl of the commmutntor
‘drtve and tensioning sotor; ma.
I’.tg.s ?;s- & pkan ﬂ.ew partly in section of the commutator drive end
avtonstie eontrol thersfor. ' |

It m halﬁ.eved that an explanation of ths uchmue mpremt.aticn ot
| ~ our i.mmxtian will Zorm the best bnaie for 1ts mderstan&ing, and thorefore
- raference _1_5111 bo made mere particulariy to Figurs 1. In this Figure, 1
| -rewsséat@f- the keyboard of the cyyptograph, the m'm_zgémgt of the twenty-six
Yays thersof boing that of the stendard. iypewriter keybosrd ezcopt that soly
' t-mv-ah: ‘:-k'eya- correspondiag to the twe#tyéslx-létms of t.ha alphadbet sre
iaclﬂded. Baeh key of the keyboard operates an electriocal coatact, as shomn
schmti.aau,y fO'!' the °C" and M@ koym In adaitiea s oar Reyboard is provided
with a mversal ber which is actusted with cack ﬁopresmn of any key. Hey- K
"bosxfds_oi_t this type are well -lmm in the art ﬂna require no mrt.‘aer dszcription. SRS

‘!ho cipher whowl oy cmutor is shown- at. 2 1!1 Fimxre 1. it nay be asfe

.or bakalits or aimilar naterial, and serves as 2 eom.ator or comacti.ou
changing égv:lca_ for carrying rittrom_bmsh-typa contacts arranged ta two |
rings or z6ts of tzmty-alx each, one et being plzced on tha obverse fage &,

of the sheel 2, the other set being simllsrly placed em the roverse face 5, of
the wheel. The "?ﬁﬁeﬁv-a&x oontsots on each face are srranged equidistmntly
from one uut.her !.n a ¢irecle aﬂjment to the p»rtphory or the face, the eontacts
on the ahverae race balng ennnocted to those on the reverge face by meang of
nozihla, iasulataﬁ conduetors whieh pass t.hmugh the intertor of the cheel,

as shom schmtically sad by way of mnpla in Figure 1, for two pairs of
mt&cﬂs. i‘im ¢ipher wheoel or mmutut.or 1& ﬁ.m& upon the shaft ?, which
aervea as an n:u atout. shich ﬂm Eheel w mb&t«n. She conteets of the obverse -
raca 5, ot trha cipher wheel press against ball—bearing type ccnuacts arrzmged :
aa t.he f‘lxmé plast.e 4; the contacts of the THverse faca 5, of the cipher whesl

' prese agﬁinst. belli<bearing type contucts mmwea on the fixed plate 5. The




- ef *..na cigm.. ahﬂal predeats ltself 1n turn $o esch contact on plate 6, as the

kays on the kerboarﬁ and the laups so that 1f. for exanple, G=% in eneigrharr—

of thu eipher aheal in = apympr:lat& m@r ’so paireﬂ aentact.s o the obverse
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Lixod platas 4 and © cach contain twenty-pix contacts u'mg:ed sguidigtently

s airele The ciphor sheel rotates betwees these f1zed plates 4 m a0
. that aacb coamct. on the obvma face s, of the eigahm» whesl preseats nsm

in t.um o w:.,h contacd on gL,.t.a 4, and euch contact en the revarss fuce 5,

aaid w‘xe&. mtataa. !he ecntacta of plate € are raapectively comnected by
cmeunmrs %n t}m conticts of the karboaxé 1; the contacts of plate ¢ are L
respeei&ml:f cmnecte& Yy conductors to & hank et twenty~-gix electriosl alementﬁ . .T
nﬁich mar be smll ismpa, relays; or nelanoidl, only two:of which are shomy as -
at 1-0. E’nr ﬂm eske of siuplicity of mlgnaeian., it. Wil be zgsumes that the

alée%rieal swams- in this benk are lamps. 4s showm in Pigure 1, shen the Key

e 13 ﬁeprasaad, asguning taw sipher wheel 4o be in the posiiion indicsted in

| the fignra, a-eirevit ie o&tuﬂlsheﬁ as fouout From positivo pele of

hattexv 11 throagh oaadnctor 12, chaaa econtact at the nge m, eonduotor 15,
exmtmt 14 on fived plate €, ocomtact 15 on ciphsr wheel 2, cmeuetor 15,
contaot 1'1 uf ui.pher wheel 2. wntnet 18 of mu 4. emductor 19, ﬁmaugh

‘lamp 290, mdncrm A to neaatiw of bettery il. me 20 bas a trmsincan“t

glass m&ew bctm u;, on which @ lettor 13 pmted, say the let.m e,
Hence, depression of the key ‘Q‘ on the keyboard gim& tha cipher mm:lt.ant
®us, muiar the conditions spse!.fm. .

Sspposa that ths key B of the mbaud 15 depusuﬁ, instud of g,
By follnmng fha puth set up for ths alectﬁoﬂ mmt, it. will be seen that

the "(E" hmp 2111 be lxghmd. 'rhnn. reci;rociw ia estabunhed betmm the:

ing, -w = q i.n deeiphemg m saze reciprocal mm.imaup can be estatlished
threughant. f.he alphabet by mecﬂng the neﬁ.ble mndncturs in the interier
and mmm fae:es of the e.tph»r uhaal

' It tha ci,phe:' wWesl sere stationesy, the mlationahip batmm the key
ﬁopresmsé an& the laop iiluminated, ﬂmt ig, the aqnimauee betwesn plalne- -

e I T et
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taxt anid cﬁphar Jetters, would be ti:ee rm- eaoh wirs.ng of the intorior of the
eiyher ‘aheal But. the e.tnher whoel is rotatable and henea $ils relationship .

' :I.B aubjnc't ?ao vamuon. As thus far ﬂauribed our oipher thael is by no ®neangy

nmml i.n the u-t., simﬂar :hsals haing well !mmm in ot.her cmtsgmpaa.

-

cig:har daal ia, bmram. neval in raspect tn amm timmres eemeeted with N o
tha m ia thie.h the m‘mumship belween ;_x}.ain-t.ext and cipher letters 1&

'va:'ied ané cmtwlleé, end those. Leamrea vill now de presmteﬁ.

‘ﬂ:e rim ar tire of our ci.pher uhnl -y 13 prwldad with :m ping umgee
in five mmﬁmsed bagde, each band eonsiutdns of 28 equieismuy-spaeoﬁ
ping. Ihm- pins, which are opsreble indnmndenﬂ.y, are preferatly arrmgaﬂ_ o
iz smupe af fs.vas maversaly of the rim face, nnd are poqit.iamé for .
pamtsuve oparatim: in veeordame ri.th tha permutations of a pluml wnit
code eueh &s the S-anit or Baudot code. . To explain shsh is mant, we. may my
that aeeoniﬁns to the Baudot ende, ths pﬂmt&ﬂm nf elements for the letter L
A, for example, is represented thuas _:.- 2 f f f « ¥or our mm we wm let g '
the 4 cAin indicate that & pin 15 to be positiomed for pesitive epamm, _5_';':_;
the ---sigi; that 1t $3°to be Jaft in Ats Smfmrativa or ingctive poaiuon. i
In ﬂ@u‘e 2 t.here 15 show & vier in side elmuan of & section of ’dm r;n
6! the eipber wheel or cemmt.or, with the p!na now being dmiboﬁ. r-fa ‘

pina Luéimted I:g dotted lines in the ﬁgnm represent ping which hava buan

lef% _aop_mgggﬁ in their inactive .pesiﬂnns; e pins lnd;lqstnd_ w_.whol.e 1ines
repremt éiu‘a vhich hsv; been elovated ints thair ‘active positions. :hq-
pnmtaﬁiona mreamted in ?igura /é aurraspond to the Eaudot eignals for the
1@#&91‘3 1, E ami & The ordar of the lstters in mgnra/ is, of course, anly
mnstrauve, sincs &1l t.he p!ms pan be manged in active or insetive posdtiona
to carz-agpqn& with aay semence of signals of the Baudot eoﬂe,. and hence this

etqum'a;e-_pa'a be varicd at will.

The function of the pina on the ria of the cipher whesl i3 to control the
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- $ension by m'hor ¥, which is soupled te d.r!.ve the mmn vheel by seans of wora

min T e r o . - - P e m mesms e v ————— e - fe e e

eumutor transuitter showa us.ﬂﬂa the aetm 1ine bm dmmm ap &%
22 .tn ﬂgure '}, shich ecensimts mmtuuy of & get ef‘ 5 cmhot-meﬁ
mvama betwsen paived 2aft and right contacts. Normally, these mm&-

Levers are held azalagt the left mtaet, by the sciion of resmﬂn rctrmuh &

springs, m_ vhza pin oo the xis of the cipher sheel &5 in St active of
CanRts l"b 'FM./ 47 L,‘_'F:%

operative pasitim%mi con therefore m-eamt iizelf to the eontaeb—-laver ﬂth

- shich 1% 1s gsacciated, it preoses a@einst the taat-lever and causes it to
b g0 -.

Case &) F‘“""‘\”'Gv"""v‘“ \

make gontact at the right, Mna in thﬂr MGH.W poaitiens- do not, of mﬂﬂ.a' .

agt opun th'ene ecantaot-dovers, alladng the latter to rmin against thelr
reapectim ieft~-hand eontects. The function of ‘the paired mtutn mtmned

by the mpaetiw oommtsot-levers of the commtator tmauit.t.sr will be explaingd

presently.

A portion of the ﬁs_ﬁmr wheel mr the edge of the reverse fecw 5, is-

forned to earry & rai_;ghat_ wheel, shomm in Figure 3. This ratchet :ehgéls- mt&i:w.
tventy-aix equidistently-spaced tasth, only five of which are shoms in Figure &,

ene tooth being designsted as 25. It $a likewise designated 28 in Pigure 1.
Associated with the ratchet vhael is the pswl showmn at 24, Pigures 1 sad 85,
The retchet shesl and pavl, togsther with cleotro-magnst 25 mé its arwature 41,
Pigares 1 and 3, deteraine she stop position of the oipher whesl in its rotation
on the shaft 7, under the drive of coilad spriag 8, which is mn& oxr aaintaﬂ.nad
under a desired tension by a motor #, Q&m dodoits & j-@..u, AA«MMQ& Le

WM W% C)

Roferring to Fig.5, the opring § aey be convenlently housed 3o & barvel 47,

fixed on the shaft '1 for integral mvanmt s.herawﬁ.h andt with said eiphor wheel,

vhich 45 also Xeyed or ohher&ise. ascured to the shaft 7, 4 vowm whool 48 heving

& bollow hub 49 is Journslsd for rotstion ca shafy 7 and functions through
sosociated instrumentalities to satuste tagfius spriag 8, one mod of said

spring heing secureld t;e ths worm %thwl at 60 end the othsr end of the apms

/

velng zized to tho shaft at 5i. As hefm statad gpring 8 ia maintsined under W/(?

v




REF ID:A522164

gesr 52.

43 will be seen by 'mferﬁa.ee to Ei_g.e,- the circuit for the motor, which keeps _
coilsd -aprﬁg' 8 under teasion, is €leosed or apened according to the degres -af’ v _'
.t.en:si'é.n. vhich 1t is desired to saintain upon the said springs thet fs, efter the a
spring 1s 3auf$£éient1_y t,ensienad, the circuit is interrupted to stop the motor and
is only started again by é_lo&tsg the eircuit ﬁ?ién the bendion. 'ha-g bean dec__x"enae& .-
below & pz*édetamlna& alnimum. For the purpese of controlling this actiom, the
elreuls .'arrmxgéuent in eper.atiye connection with the motor, mpiises. lceds 55 and

- 54; iudinding & voliage aource S5. The metor shaeft is operatively conpled te the

worm goar 3». Ly mcans of a slide coupiin%, campz:ising conpcusite 56 g 57. . Yhen

 the mter opemtes to put teasion upua the vprinb 8, component 57 of the alide.
coupling is grs:inally moved away from its uoxnpenmt, mopbor 56 due to the rssistanee ;Z\',
of asia epriag 8, Thus the worm wheel 48 tenas te zove the vora fdear as mc.ica'hs& iv
by the arrow ana‘. ,,mgresses the mtim zhatt 58 f'-om the glide compling ta t.h.e rs.ght ;\
{zee Fig. ) against the acticn of spring §9. S.Laeve 60 which 1o rigldly seoured. ta \‘P
shaft 53, :l-.rs operative through the adjusteble L-ghaped srm 8) with apring contact \(
me&hér 82, seid member _.being adapted to ride on insslated Block 83, :convanimtiy ' \,b
mountad on bearmg €4, in mh..ch shaft 55 is Journaied, Blcsck 65 iz provided with - h
a neﬁch or groove 65, into which the projection €6 of spring mmt nembor 62 9111 l‘(

drop and breek the centact at 7 to open tha circuit znd stop the notor M. Euring m
this ;;ened of operetion, it should be noted that tha drive shaft ? 18 held from ‘0
rotation . nnmully, by the srmature of-magnet dlrfb"'\avtﬁw‘v W | w
Fhile a spring sctor driving nechoniza fcx he cipher theel 1s beve “isclosed _
M wey of example, it iz wnderatcod thamt other modlkeds are con.t.emplat.eé such as 2’3
moter aad cluich, or o stepping momet arrmgment._,_' or otker suitabie nenns that -
vill izmpert movement to ‘the elphor whesl fa a.'ccor.dancel with the priaciples ef
the inveatien.
The novoment of the cipher wheel is prefersbly Bt.ep-by-ati‘rp,. or at intervals '
whieh ¥ill be .a_z:p'l-ai_ﬁec‘{ suboequently in ddscussing. the woy in ﬁich the whole
sycten fonctions.

.....
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| Inom comaepcinl types. Its g&a;al‘ featuroe noed 1ot be axplained,
sisilar transaitters being well fmows in the art. It 1o sffislet %o
aa;y here that o tepe ca’ut&kﬁng pawforati#a pararated .1.:; anmrdé_nae with
- the. ﬁau'dat Code i¢ passed 'thr&:gh thié tran-mittér, éstﬁng up .2 sordes of *
f:!.va eaa acts ,..nsi:!a the transsiiier da accordence with the Baudot Coda,
The trongnl ter is, of course, slzo provided uith'a_ tape-siepplug aughet 27,
tho function of which is to step the tape forward at propsr intervals. Ihe

prineipal differsnce betwen the transmitter ag used in standaml printing
. tela‘-'fmph @imsnt ana 8 need in our mw;mtim- cansicts 1o the way in
vhich ﬂ:e la!.'t and right palved euntaeta of the nnmml Baudet tam- tr:eam-; _
- mitter are interconnocied. In the noranlly-wired transmitt.ar the five contacte
lovers aud their tem ;smciateé,. pairad contacls ere ueixbars of a set of five L
aep_a—rﬁt.e'qa-- independent cirveuits; in the tra'nsmit_ier a3 -mdiﬁad for our . ,
parpoges the five contact-~levers and their ten u_saeiu.tad paired contscta are . o
mduguv&'wmhg Rembers- 91‘ & geries oﬂrea.it., a8 e:plaﬁed in the '

asxt ésm-'srayh.

'n:e c&z;her-kay tranmit‘bnr 26, is assocleted amd mncuons Jointiy with
the . codmmiator tr&umitm £2, to control the angular displacements of the
cl;:hqg_gheel_ﬁr conzuasator in the foliowing uanacr. Hote relay 28, whish iz
mergi‘éed by current fram .bmt.tery 29, through u. path exich M#ins at eonductor
59 and inaluﬁas ouly ton of the twmty contacts and all the contsct-levers of
oamtahr transsitter 22, ond key—tapa trsnseitter 86, wud is cem;&lated aleng
mdunm 3. ﬁata also the illuptrative sel~up or contacts snd contact-lavers
" at 22 and 26 in Figurd 1, in chich e spocific case is presented. It ie assuved
there ihat the arpsngesent of oparative pi’ng 'en-_ihu cipher wheel which are 4t
that. :Aaﬂ;a_nt pregenting themselvez to the mtaet—levézs_ of the eiphar-theel
transnitter 22, carresponds $o the Baudot parmutstion for lotter "2". &t

the aaue soment the eharaetw on the key tepe and the pemtstien of contacts
aet-up w.tthm the e:lpher-key trangal tter 26. also mrrenpuuin 0 the letter
nze, . Eata that in view of the mamner ia which the twenty contacts mud the
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ﬁm _.aénhfc;—'lerm of 22 and 28 ere interconnectad, e oircuit from ﬁattsry
29 thx'augh relsy 28 is completed oenly whm the v}hnlg. get of eleetr:tg#l
commosticas established ab the elpher-key trensattter 26, cotacides sith
mm of connections established et the commtstor umsmiﬁw 2.

Rence,. f.f 32‘,' iz set wp in ciphorckey trancuitver 26, relay 23 wll aperate
coly m-.g;z# is sob up io the commtator _tr-nnsaitt_w £2. $8iallarly AT eny
othst letter, say 9I¥, is 9st-up in the cipher-key transmitter 28, relay 28
aﬂl aperate oaly when "X® is st up in the commutator .t_-r.anm-tt.ar 22._; The

:%cﬁ;;l_gw fm.th of the current whem such colncldance of conncctions in tiange

u‘ﬁﬁﬁ_rﬁ Ez.m 25 is astablished is as followss

me poalti.ve £ battery 29 elong cmductor 30, through sll the eontm:t—
leve:rs am{ the ton nsme&ab&d cloged oantaata of trenemiiters 28 end 22,
esnﬁnetar ﬁl to buek coataet %2, of srmeture 55, windiapg of ralay 23,

'mdﬁctor: ‘54'-, to nagativa'of ba‘ttarr 29, It i otvions that aince the ermeture
88 sad Lack contset 52 of Telay 26 form paﬂs of the eireuit for energizing
.relay 23, aa gooh. a8 the relay has mciwad on uwlse and arasture 35 iz

attraetaﬂ, she cireuit for enarguing rolay 28 is broken at mtaat 52. Bince
- '.ammu S" ‘1 wader taansion of a mtractile gpring, if not pramte" from T
: baiag mnad baclk Into us aormal poaitian on releaso of relay 28, matnro
38 won].d reestuh!.sh eontdot &b 52 end would sst up & chettering. Bnt: the _
-mechmtcal arrmwenta aye -auch t&mt vhan arsature 35 is ﬁrsa drawa up by
relay 23 it passss by and is maadiately engaged by lever 36 ead held from
rammtug to 48 rotracied pouiuon where it can reegtabliah cantwt at §2,
mtﬂ lavar 35 i dluplacesd by mechanicsl actiocs to bs desaribed later.
mmss of reley 28 also controls the magnet 25, already Teforred to,-
which, 511 wm. eontrols. tha retation of tm ¢ipher ehml‘ ‘2, in the followiag

nanners

!'he mhor-tensimaﬂ colled spring 8, tends to rotate t.:za c.i;;her rherl
in the ﬁtucmon indicatad by the arres, sey fo ihs pight. Tho ciroutt
for m- nqtqr which keogs coiled spriag € widsr tensica 1s closed or opened

10




the 'ciéeai;t at 4. However, thé mechaniocul -grmagmant is ﬁueh that the

LTy 7T REF IDA522164 R e
N = ' ) M "

.-

dspending upor the tenaion 6;&’ the sgring; t;h;st. is, after the spring has
su!.ﬁqimt tenaton, the motor is stopped and is enly started sgain after
this tension has decrsesed below s cortaln minimum. The rotstion of the
eipher mel is Rep-by-atep, controlled Wy t.hu .uﬂ;ﬁat 23, and the ratchet
éefﬁrréd. to. above, Assume the matée’t«—lma in transmitters 22 sad 28

- ot up to different porautstions so thei relay 28 is not energized snd
- henpoe ?eéhtéct 56 1¢ closed. A current starta fream posit-ive of battery 37

through '-épndnetar 38, cloged contach 56, conduetor 83, duok cmﬁwb 43,
amﬁ_ze- 43., Sonduator 42, winding nt ma,y.ﬁ 25, condugtor 43, o negative

of :hatt_srﬁ_ﬂ; | 4 momentoyy impules p&q@e_m through mognet 3% and causes

amﬁmé,_«ﬁ 20 be -é.'tt.ra_cteﬂ, dresiing the ci_rcuit &t‘-.: back contact 40,

whnm;;én_-. _amwra 41, under action of .i%s:'-epriﬁig, returng and agait‘i ¢liones '

mnmmy 'M-__tjmcﬂm of armature 41 relesses Yhe pewl.R4, sesociated with i o
the ,;‘:‘gt".eheﬁ en the eipler sheel aad thas allows the éipﬁer ubesl, driven by ..

noﬂsd spring &, to advaneo one -htssé. Tus, the ciphor wheel continues %o - ":_"_ j __

| move, :qz;a ate» 6t s i;ma, ge iong sz bk contact 58 of relay 26 ressine - _-5

alosed, !th, howaver, the permutatisn of eontsets get up in the coxmutator
trangaitier beconwes the sssm-.sa that, .ﬁ@ u; in the éiphar-key transmitter, B
thas cmmin,g the cnmbletign-. of the circuit Mgh relay 28 ss aiready -

ﬁeecribed, and thue, vhen contact 58 i3 opened, under the action of relay 28,

2nd ie S;gfld .959@ --ﬁy,.lq.v_er 85 as described above, magnet 25 éa_x_m._ot oparate o

to ﬁtk.s_!imm .a:;-mamre.. 413 henee tha powl 24 cmnot be released, whereupon the

eiphor vqha_a].: cannot sivance ady ‘Tarther. A8 stated before, the first 1apulse

thiough relay 28 ceuges armatuvre 38 to be atmdtéd,. to pags by lever 35,

which than gﬁgageael-the erasturs, Thus cotitect 56 rensing open a& long as B
lever S5 &;_g_aaes end holds it. ‘It 48 mly within ms"pazfind, when the _: :
cipher m'!'m_él' is stationary, that the léew‘_bmrd 1, eoan be msaipulated, the SR
@Emﬁaﬁi _&r&ngmm-ﬁ being such that the keys of the keyboerd are locked

exconh Ehﬂ the cipher sheel is atabionary.

<Al
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_'ﬁ#@éq noi_ a kay 13 depressed. The cipher resusltant will be determined
by the position of the cipher wheel at this time, dacavse the circult esteb-
1ighed thvough the cipher wheal depsnds upon the exset relative position of
this \mgal with respect $o fixeé plates 4 and 8, Then a key {a depresscd,
the eig:her :r".'sml'tmt iz sghown by the illuminated lemp; the latter coatinues

to be Iliuninated 20 long as the key is hold domn.

: '-ﬁe return now to relay 2B and its -other-mém 46. The latter mmla
thenperaﬁon of the tape-stepping magnet 27 of the cipher-kay tranmuitter 26,
in the ﬁilﬂﬂi-!:g waoner: = The tapsesteppling m@m‘l‘. 27 iz sctuated by
bsttery 44, but the circult is noraslly opém at costect 45, When relay 28 is

. erglsed, bovever, Wtur'a- 46 1s attracted and contact 45 1s momentarily
cleée@ ﬁlm&ns tape-stepding 'na@et- 27 to functiom, 7This csuges the key ﬁpt_z
to step forward o the next position. It will remain in that position mntil
the next time relay 28 15 energlaed.

. There now repaing %o be deseribed oaly how lsver 35 1o controlled: The
keybosrd 1s provided vith » upiversal bar, operabile by every key. ¥hen @ key
1a depressed and then releassd, the universsl bar, nesr the close of its
agpuard s_ni.n.g on' retura to norsal position, actuates the lever 55, and eauses _
it to be withdrawn from its eﬂgag_ément uith erasture 56. .;fhe- Istter immedlately
retiurns ta Ii;_-ts nemi. retracted positian, mewﬁg contacts to be reestab- '
" 1isked at 3% and %8. In tha me@ma the tepe~stepping magnet having been

ectuatel as descrided above, one of two things can heppan as regsyde the set-
up of contiections in cipher-keoy tramsmititer 28: either 2 new set of ecounections
hntm eaﬁtneeh-lmem and peirsd contaots has been established, or, by chance, '

if two ainiler characf.ers ocour in segusnce on the taps, the sime set of

comnections as befors hss been ostsblished, Thase two cases re described in
torss |

{1} " If & new set of comecticns in cipher-key ironsmitter 28 has been
.e_stahliwlhn&, say a set corregpounding to the Baudat sigmal for "X?, the set

=l B
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od‘ meat.ieus a0 longer sstehes that aet-up in tha mmtator msnltt.er 22,
nhs.ch, as vs have aeen, mr&apmﬂed in the ;u‘eecd.‘mg s ta ﬂw Iettar "A".
eanmqnmuy, imod!.ataly upm olozging at‘ mwct at 35 uader sotion ef t.hn
mimsal. bnr, tha eireu&t £or aaergzlm uuguet. 25 i's elcud, aueﬂng ﬂie
ciphe: wheel to nmep famrd. it wiid eentim to do so mtil that eat-up
' of pins aa the rinm of the eig:her ahanl eorreapmding to 1ettar b premts

itaalf tﬂ the mtact—leva:s of the wmtator tranm.ttter 22, whereupon rala.:r

23 _-1_& .-euengg!:sea, contact at 35 ie brokenm, -mgnet 28 deenergised, sné the

eyelﬂ_ hes ‘tisen completed.

(2) I!’, bsr chence, the next charaeter an the kay tape 1a the some a8
'bef.orn (og» agam), ralay 28 is madintaly aaerg.md, sinoe the commtator
t.meuittar is still set up for permutation nz- asagwe 25 denn not f'uaction
and the cisyher whesl 1s held in ;mm Two letters are tharad?ora enc.iphsrsd
at tha same position ef the eiphor shesl. G;t courge, if the key tape now
consiets of 8 series ._of uEta®, the c.i-_s;!mr- vhesl will remain in f£ized positien

dnria-s, _..f.he-- encipherment of s corrasponding nusber ci'.' lot.ter.a.

It is obv:ieus that the permutations at porforationsg on the ksy taps as
well a2 the mmb&ums of operative ;ains on tho rin of tha n&nhar wheel sast - . - -
.be restric‘*ad h t.ua sots of 25 similar pmtatims, oﬂ:mi.ae the:re would 'be R ’.'"_:.'-'.'5:
times whan ﬁm ulpher wheel would continue to revolve Mda!initahr and neo en~
eiphameat ar daeipharmmt eonld take plma. Tais u trae for the reason that
in erder to br*ug the cipher ’n!\ael to reat- it 1s sssential tha% s pexzutation

of yins on’ 4ts ria sxactly coincide with that pemtatiau which happena to hn .

- get up &t tha- cipher-key trananittar at that ment. m:; restriction to two
sets of s:lmilar persutations doan a0b, hawmr, reduce m m%ograghie
zecurity or the gystem in eay degres whatsmer '

In addition, sttention ia especially called w the wsy .'m whinh * mﬂm o
a:lsadvnntagu of other cryptogrepha exploying the Bsudet eode for cmﬁﬂﬁrﬁph&ﬁ
gurposes 1s obviated in cur aysten, In order to explain what 1z masnt it is

*  necossary to snter into a brief discuseion of Bmudot trasemission froz the AN

. wiBe
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prnct&éal_-. eémnnic.'mim of view. ¥For this putpune reference is made %o |
8. 8. psatant Bo. 1,418,765, issued Hay 25, 1922, %0.G. 5. Vernam, lines 12 . _
1o 81 ot tke specification. . _ R

I.u the pwhmt to shioh raference has juat been made, & spe¢inl mechanism -
e éﬂim ‘to puppress the six extre charmcters which cause all these diffi-
-ﬂul%i.es;. md ‘lhila-ameomuqhing the objeet intended, the mechanism iv guite |
mylicated aid has in mdition the Lurther ﬁiaadvmtﬁi.;a that the method
aelsctaétb _Aéeompliah the mpgreaéion of the six extra sct-aa.r&cms. rasulds

in. m&ﬂsﬁg the nusber of characters to te tra:nsait‘bud by =8 mueh ae 10 0

S0 par cant.. In our invention, both hhe'sa flsadvantages hava bean. anmnaﬁa -
ia the amplest menner possible, vis., by arrangements which necessitate anly
26 ef :he EP Baudot pemmiens for cryptog-aphic pumsms. So far as L

ewpb’ograyhie. tachnique i me‘emeé',. basically cur amn;gsmta: for sliminating
the ‘aix extra e:arsoters ordinarily introdeced by the uae of the Bsudol code :'
fdé";r#ﬁagrappig purpdsea dffer Tron &oae dsseribed in the patent roferred
to -a&v«s’-ﬁn the following respect. In the cryptogrophic system wnderlying the
Ltm mathnn the cipher resultants in the cryptographie procese are the
x-es:zlt-,q_mj.s of electrical interaction betmemn & 3ot of zignaling clements in

the Baudot code set up by a mesusge charasiar and & get of s:_lz;ixﬂing elenents
in the s’smé_ code set up by a itey c"hamctezj; theze resultants can not de
r:est.ﬂe_t_a& to tut 28 of the 52 peﬁsible: Bendot: pemt#ﬁons becanse af this
iatermﬁ@.. In cur eryptographic gystem the cipher resultants in the crypté-
sraphic m;q_cssa are not st all the resulients of elestrical intersotion betweon
two seta of signaling elements in the Deudot code; the sigaaling slemsnt

repraaentins the. mezsage character is aot a% all in the Saudot code and does :
not interect dizrectly with the aié:&ling- s’lemmts: m'waenting‘ the !‘zejr .chs'raeter,' o
ner is the cigher resultunt represented by signaling clemeats in the Bandot eade.
ﬁm role the ,‘Eauﬁet code plays in ous syate is, s0 far as ﬁ&gnaling elements

are eancemad, only an indirsct one, znd that ig vhy in our ssfstan the reatrictiea

c.i.ph&r chametern o a set of anly 26 18 rendered oasy, without may sppamum

apaei.ﬂeany introduced & suppress ths 8ix extra characters.

=l
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i _ It is obvisus that ingtesd of haﬁng the. ermwsraph function to
! : prmnca viaual signalo of tho type indicsted :I.n the foragoing descripiicn,

it is pnsaibl.e o provi&e at 19, ?igure 1, a set of 28 alecotro-nagnets
-ins-uaai .af a eat of 26 lampe, vhich Bagaots would sct through proper plungers
‘or armat m*na direotly dpon tha keyboerd 0f s typewriter with which they are IRE
assaai;uts_d_,; g0 a3 {0 cauns the Lypewrlter to print the letiers of the aiym a
negsagg;. in the ca# of enciphering, and the iaf.ters of the plain-text -messaé:a, i
in -th;zg eése of deoiphering.

Again, these m@wu; ‘inetead of bm agaocisted with the keyboerd of _
an, ordinary typewriter, night e asfzocisted with the keyboard of an automziic : ¥
’taiagra;m.' transuit.ter ¥oybosrd, ond t!ma', In the cape of enciyhﬁring, bring
sbout the. transuisalon of ei.mala corresponding Lo encipherad 1ett.em. At

the recedving end of this systes, the revaived sigasls would act. directly upon - :
the keylioard of ths eryptogreph, and the latter would cause the reseived .
aryptograheé signels to be ﬁsciphered and, if the eryptogx_raph at the regaiving | -
“end i3 as.'sacila'ted Eith a 'typetriéar ss deseribed in the preceding peregraph,

the crypwgmph mid cause & nritien mmré to be made of the deciphered

measaga. ' . R RN

It {3 sise obvious that the mechsniem zhich we bave pravided pereiis of o
m:atiaaa in oryptographic resulitsnts .ot!mr than those int-.réﬁugaﬂ by chm’i;i_z;;g-‘-_ L
the qu. f;.-;;_:_"e; One of these sources of variations lies in the noasibility of '. _
-chmging t’hé perﬁntatiaﬁs of operative snd Snoperative pins cn the Tin of the S

eip&ér ahea}.. Another sourcs lics fn the changiag of connactione ‘bottaen -
tha kayboand contasts end the .é,'mtucés of plate 5, Figure 1 ﬁr botzeon the

coaisets of .'.-pla-ba 4 snd the signaling -ﬂmts in bank 10. 2Another source
1ies in constrﬁct.ing the c_i.;:har sheal I,:; tmn s&cti-ma_y at upper and lower, so
that t_liq ‘two gsciions cam be positioned or }ux_tsgposaﬂ‘ at any one of tventy-six
é.tt_‘fem'é points of eoincidmeg' with reapect to esch other, ﬁms verylng the et
cipher resmultaats. inother scurce lies in the changing of comnections betveen

“15~
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the mchmisn itself are subsidiery, bhowsver, to the priseipal source

"o & kuovledge of the sequcace of the akeroctsrs ou wuch key tapes.

REF ID:A522164

an mpaﬂsmt aource et verlation ies in the chauging of the connscticns
batm tha Bomslogous contaote of the clphor-keay transmitter 26, wad the
e.mt-atar transmitter 82, All these svurces of mriatiaa exinting within

Mherant 10 ‘constant chenge of ksy tapes, and 1% may be sald that so loug
A

as o g!.m key aape/\coexmghs in gunbér of chsyacters with that of the

intanigmea 0 be encighered, so t.‘mt 8o tvo ﬂeﬂs&gps are aver encipheored

by the SERD kay 'uxpe or porﬁien tmeﬂf, and so long a8 mesa xer $spes

eons;_et of aninteliigible, entirely rendoaized seguences oi Sharackerss tha
naéaagas'-mpiyhsre& agcording to sweh & gysica are aban‘lutely indesipharable

wh i '.t_ gﬁtﬂﬁl poosesaion of the key tapes mp].qgad iﬁ umi.r scipherasat

ke
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I.._ In a orypiograghie syatsm adspted for use vith 8 plnral unit ' oo e
mde ..rsnsnitter; elsetiricel meens conprising eleaments for coordinating o
th._ﬂ- _t;z_‘man;_itster with 5816 gysten; amd means .!ar intemmcung said

eloae;z-t_'ts-in gariea circuit relation for cryptogrsphic ;":urposeé.

2. “In & eryptographic system adapted for use with a plural unit

o m&gs .-tl.m".ﬁsm_itt.er; meens comprising electrically opersble alements for

| eear&imung the trmmittar wtth gald gyatem; and ciroult wesns for

: pnrpesea.

' for efrectina progressive opemtion of the coazutator.

coﬁrﬁiua’ting the transaitter -with satd sys’tems énd neans for :mt.@-
ecnnacting aai.d eleaeats in serien 'clirsuit rehtxm far. eryptogmphic

gur;.asw.

5. '-Ih a cryptngmphi& gysten adapted for use with & plural unit
codﬁ mmttar; mems comprising Jaetrically aperahle sleasnts for

mtemanectlng said eleaonts i series. ralation f.er eryptographic

é. Ine cz-'ygtesﬁph, & .Eeybne;rd. cozprising character elements in
épefaﬁ'm electricsl conmection with sorrespouding signaling eieéents;
agans . compriaing e commutator for varying the cannections batween the
':whusnd eloments and ssid siganling elements; a cozautator {ransmitier; o l
B nipheru-kay ummitﬁw; sné weans coordinated with said transmitters
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L . 8. In a cryptogrash, s keybosrd couprising charscter elements in

| operative electricsl conaection with corvesponding sigaeling elementsy
wenng comprising a emtatcr 2or varying the coanections betmsn the
character clesments and sald simmaling clements; & cipher-key trenssitier
-nachaai-aﬁ;. and means coordinating said mechanism with the cowswtstor for

effecting 1ts progressive operation.

| '&- In o oryptograph, & keybeoard comprising charscter clements in
operatzva electrical copnection sith omapmding signaling clsaents;
Beang mpri.eing a commutator for varying tho connections between the
charscter elements sad said aigneling slesentas & cipher-key transaltter
mechsnism; and mexns comprisisg & Gommtator iranssitter cocrdinating
satd machenism with the cemsutstor for ai’fectiﬁg 1ts progressive operaticn.

?. In & eryptogreph, & koyboard comprlsing character slesments in
operative elostricsl comasction with a eorrssponding masber of 'sig#Mg
slepenta; means cowprising 2 cozmzutator for varying the coansctions botwreen
the keyboard elements aad seid sigmaling clements; a commtator trensmitter;
& cipher-key transaitter; sud circuit aeans coordineted with sald trems- |
mitters for effecting progressive cperstion of the commutator.

8.. in & eryplogreph, a keymrd comprising character elements in

~ oparative eleetrical conaechion with eorresponﬁing sigaaling elements;

seans- eensrising 3 comsutator for varying the mnwﬂms Batm the
keyboard elements amd said sigosling elment.s_; a commutator trensaitter; a
c:ah;;r;_k-ey tranamd tier; and cironit mesns ceordinating both of ssdd trans-

ntttgx{'q. zgg 3oint‘:1y affecting pmgré&a_tve operation of the commutator. ‘ _'  S

9 In & cryptograph, a keyboard emprising charscter aiwénts in
' operativa electrieal meeuan with mramnﬁing aignt.liug elemante;
m& ﬁmrising a cozmtator for vary.tng the. em:nactions botwesa the

.kayh_oa,_:;é; gl_eaqnt.a and paid sighaling elen_onta;_ 2 ‘commmtator trangmi tter;
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o &gﬁiﬂhy trenamitier; and zeans coordinating sald commutator snd cipher- .
koy tramsmitier through the commtator transmitter for effecting pregressive

. operation of the commtsator.

10. Ia 8 e:yp?agéaph, & keyboard mprinﬁng éharaat_er elements in o
ogaﬁﬁiré;'uactricax cosneotion with corresponding signaling slementag o
m.ﬁmu--:taompriah'g a commutetor for werying the connections ba_tm the
_k_eybo;;e& olsasuts and sald siznaling clemenis; a commutator transmitters
'a; 'ci.;;h'e_n;kw transaitier wm; ead means coordinated with both of
saiﬁ ﬁaaémitters for effecting nrogressive operation of the commulator,.
soid ciphar-key transaitier mechenism being cdntroiled by a keylang element
siich .-1._'5- indapendent of the cryptograph. | |

. 1.1. In ® emtngraph, & Xeyboard comprising chsracter elemats in
oparl_ttg_i_:ﬁ--fela_ctﬂ.m conaection with corresponding sigasling olenents)
, neuh_é coaprismg a commtator for werying the eun_neetidnn between the _
keybourd eloments and sald signaling eleam$s; a somutetor transnitters K o | _
3 ai:.vhaxs—key tranamittor aachaniﬁn;‘ and means coordineted with both of i

- sald tremscitters for effecting progressive opersiion of the comumtater,
.'éai&:' ciphém—key tranasitior mechaniss being controlled by & tape bearing
perforations persuted in accordance with e ploral woit cods

12, L eryptograph, comprising an electricsl eircult and including
& carrent gourcej a relsy in godd clreuit; & s-et of contact levers sid
ﬁkm mmt points, permmtstively positioned and sperstive therewith
in aaiﬂ:‘éircﬁit,;- = seeond eat of &nfmt levars sad conta;et-'poin’ts_ _
_ asﬁoahtad in sinih_rly operative relation with sald circuit; end weans
for mﬁi_eting ‘sald c_i.rd:i't. aad energiuing ssid reley nnly st sach times
a8 the entire series of cnnne.eﬁons estatlished within the £irst set of

e'naté_cﬁ'_ levers and thelr associated contoct points is identical with the
entire #weries of connections ostablished within the second set of contact
~ levars and their associsted contsct points.
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-~ 18, A cryptozreph, somprising an slectrical circuit and including
& carrent gource; a relay in sild e!.mit' a get of mtnc-t uev»rs and
paired cmtmt yamt.a 2 permratatively positliomed sad opm‘u're thamw.lth
in baid e!.mit, a sscond set of centunt Iema em! contact puinis
asm@iatsd in :aiuihu-ly cpumtzva relatim with sadd oirewit; end meens

'Q@r.-gmmﬁwiy varying as o 26t ouch of the seld sets of contact levers. ...

L 14.1 mpﬁgmpb,_ -Wﬂamg sh slectrical cireuit and including -

'_n"mir'mt. source; & relay in sald circuit) o se£ ai‘ contect lovers aad

pairo-:! cn'«nuu.t pointa, parmisiively positioned snd operadive th smsuth

ia. srua nimuit, aecamd got of cmtact. lovers and contagt pelanta

aameiatad :;a-simihmly operative ralation with peid circult; and means ‘
for pﬁmtaﬁv&ly varying as 2 seb 'aiaeh of the szid sets of contact levers,
'%ha permte.ti‘.ve variations beiag in ascordence with the sama plural vait

-m&e i’ar beth ‘sets of contact levers.

" '_ 1 ” o | crypwraph, eoupriainy m m.mtrs.mz. circuit and iuc.uding-
8 wm‘b gourse; o relay in saui eireuit, s aet of cmxtsct 1svers snd
-'pm-ee contact poluts, pevmntstively postioned and cperetive tharewiid
n safe circan; a secund set 6f eontact levers and contact points
msocintaa m siuilarly operative raeletion with sndd circu;t; neans for
m?htdng said elrovit and enersising said relay-only at aach t&mn ag
ﬂm entire serles of eennections astamahed within the first set of
-eontawt lawra aad meir nasoaistea coataet poiata is ideatical with the |

enurs mriaa of mnneetians eatnb.iahad ti,thin tha seoond sot of contaet

levers ami thedr ssscoiated comtuct mints; ané meens for pormatatively
- mrying s.s & set ench of the tmo sets of coatact levers, the par:mtat.iva
mﬂaﬁma being in accardsnes with the same zﬂurﬂ_l mis cude for both

: _am ef contaot levers.

13 3 eryptogrsgh, comprising an eleotricsl oireuit and including

e mrremt gouree) 3 relsy in 2a8id circui.t, 2 aat or contact lavers and
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. yglred eanuet points, pemtatively ;mritionad ané oparative therewith

i.n aas.d.. es.m.tt; a seeond sel of mubaet 1evara M eoatact point.a asaoehteé

" in aumurxy operative relation with sadd oireuit; a.m! agens for pma‘ba.tively

varying'-_as: a gal each of tho paid acts or wntnet. Imrs, ths poerzutotive

variaﬁnas for ene of said setg of lewra mg in acoordance with one plm‘al-
unit. eeﬁe, thase of the other of the two sa‘;va ot lnvera heing in eccordance
lrith_n..diz‘farant plural-unit code.

1 . " A eryptagriph, eoaprising 2a e,eetriual eireudt and mmdmg a
enrram souroe, a relay in said sircuit; 0 set of copieet Ievere ond ;aira&

_emtaat_gspinm, :p::mutmﬂvw poditicned und operative thorswith in seid

cirev.i-'tg a'-saccnd set af contacl lovers and eantwt poings sssoelated in
aimlarly opemuvn relation with seid c..rcuit, nezns for co.nplating said
.c:lmit. mﬂ energtsing sa3id relay anly at aach ti@ea a8 the enﬁre seriaes
oi' mneﬁonn eotablished within the ﬂrst aat of eontact levers and their
asmelnteé contmt points 1s idmucal wit.h the eatire ser!.as of connections

utnbliahed i thin f.he second ast of enautet. lovers and thelir associated

contact poiata_; amd mana for pmuﬁwh varying as & set each of the
two oets of contact levers, the pernutative variations for ohe of zaid sets
of leverz being in secordence with cne plurel-uaii.code, thoss of tho other

of ;r.hé.'f-igt_;'u_c'_-'sdtss of levers bolng in accordssce eith 3 diffarent plural-wnit

cods, ._:

= 19. '_-In a wpto;;rayh, a mneetian ehunmlng davic.a cozzprising &
rotﬂ.ahln ﬂmn, bearingz a series of pins armgud in groupa about 4ts rim,

the groupu comprs.ams eaah a plural.iw or units poaitioned transveraely
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nt aa.\u r.ua md curraspmding in numbaz ef groupa o a predeterzined
_a...mcta.an of charecters; means for pos!.t\iming the ping for indspendent
omaum in groups in ancardanae with. the peruntations ot a pluralnanit

cade, s&iﬁ dm 2180 bearing ou its obvéras am. reverse fscm raspectively

8. .aseries ef scuidistantly s;mced dgontect alment.s arrmged in a ring
.aﬁj memtt tn the periphery; sud meang Pér estabiiishing fo:rtnitous eloetrical

ao:meetims tetyetn the contast slenents of aaicx fapes,

20. _Iz'. e -mytaﬁraph, a m@u&; chunging device @gﬁamg a8
mmﬁdme-dm, bearing ¢ series of pins axranged in aﬁ;&ced gromps about
its rx... the granpa cosprisiag eaah & Jluraliity of wits pcsitiened
J&nsvms&r of said pis end eorraspandmg in nuaber of groups to a
pre&etemmﬁ selection of chsraoters; weans for positioning the pins
for .mdanen&am operation in giﬁalp-a -m scoordence with the éemu'.:&ti-ﬁna of
& plural-noit eode; s01d drum also beer eing on its obverse and revarse faces.
: msnmﬁ ely a geries of ahu.iﬁu. tantly w&ce& eontact zlmts arrunged in
1 ring ru!*!scsnt tc the periphery; end nesns for eawb.irsaing Torteitows
electneal cammetior-a reeiprocauy in p':.irs hetveen zheuppesiuew éisposed
contsct alements of said faces.

21. A; sryptograpk, coa coaprieing an eporativaly .aeaociabed elec‘.'rifm

eirc:tit ana :ln u'ﬁ:sqr s gurrent gouresy & rotafsible ecmutstar ba»nng &
aariesz oi' ‘ming a:-mnrnﬁ ia growps about its ris -..nfl pozitionsd for inde-
pen&r*-jt 'uperati---an in mcow‘zan-ce with t.he peratations of a plural-unit code,

: t.h* grzmpa com-:rismg gach a8 plurn.ll sy of pisg snd aald groups corrssponding

in mber te z prodeteruined selection of charatiers a-‘tranmi‘ttar contrelled
by seiﬂ pins, said transaiiter conprising e net of c-.:n'bact pniuts ané contsct

iemm_s. ﬁperative- therowith :ln. Geries cirem.t realatien.

‘2R, A crgptograph, couprising an opemuveiy aaaoeintsa eleetrlcnl

clreuit md including & eurrent sourcs; s rotatable eoamuhutor i:aarxng A
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geries of pins arrsnged in groups sbout its rim and positioned for inde-

 pendant operstion in accordance with the permtations of & plural-unit code,

the greups comprising sach s plurality of pins end sa1d groupe corresponding o
hmbnr to a predoterained selection of charactersy a transmitter controlled |
by sald pihs, sald trnmitter comprising a'set of eontact peluts sud comtact B
1evers dperative. therewith in series eﬁwit relation} m& moans slso |
contrelled by sald pias and pormutatively opersble with satd mmzm %o

set ap progressive stepa in the: mtinuity of sald series ciroudt.

23. & cmtoamgih, comprising an ayeratively aanoclated serdes
eleetrieﬂ cireuit and including a cu-nfan{ gource; a mlay in said oircuity
a rotatable commutator oa;rtying & .geries of pins _,pnsi.ﬁéu'ad in groups about
its .ﬁm for indaependent 6;3:&1.3.0@:‘ :hx accordance with the permutstions of a
plaml-m&t cods,. the groups aepiwinihg each & ﬁlnralny of pins and said
groups mnwing in nunber 'bo & prodetersined selectlon of characters;

& commtator mmm controlled 'b;'v sald -pms, 2ald masﬂm mprisﬁa
a aeb of' emtact point.a and eantset levers oyerat;lve thorewith in seriep
ci.rcnit mlution; meang emahting of a ciphar-kay t.rmamitter, aaid trans-

via ol

.mittar m?rietng & set of contact pcints eng contact lovers operative thare- ___:-.
nlth 1n tha sama series eirenit relanon; anﬁ neans Jointly mtmlieﬂ by |
bnth or ma tr&naaitters .for anr.t.tns up prmsraaaive steps in the contiavity
_ -_ef sai.d wﬂ.es eircuit for o?arating sald m&gy_.

s 2&; In & aachmmiasm of the cbnrsctar deaers.'ba&, ﬂn mhination of a
eamtatur; [ mtator transaitter; and a eipher—kex transmitier.

o 25. fa a mechanisa of the characf.er daaeribad. ths combination of &
mhtor tranamit&er, & ci;her—key transnitter; and 2 rot&tabh connutstor L
bear;ng on itd rim a series of pins arranged in sets, the sets _-eomspenﬂing _ ';_-'.’-":i?__\.:;
4o number to'a predsterained selection of characters, said pins being
positioned permutatively in groups of five in sccordance =ith s selscted ot S
- of peme.a;ﬁons of a five-unit code.
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25__. Ia & mechanian of the character described, the combinetion of &
comtmtator transaitiery & ciphezs-koy transaitior; and a yotatadle cés;mtatﬂr
bearing t;n. -.-‘..'ts riz a series of pine arrmged :m seta, the sets corresponding
in mber to 2 preaatemine& selsetion o!' ehmetars, said p:Lna bti.ng

' Wﬂiﬂ@neﬁ permtatively fa groups of five in sccordsnce with 2 oolected set .-

of- pemtstiana of & five-anit mde,to effect conirol ai’ sald commmistor

t.ransai; ttar.

Iu a mechantsn of the character described, thn cozbination of @

mmtam trunanit«tar, a cipbar-kay trananitter; sud a rotatable amta%r S

beariag en itg rin « era.sa- of pins arrmged in sets, the ssts dorreaspending
1n nnnbur %0 a predebeminaa aeleution of charaetars. said pinz deing
ﬁoaitioned pemtntively in groups of Zive in aemzdanee with a aelecm get
of parmtaﬁms of & five-unit wde to effoct emtml of sald commtator
_'trnnmitter-; 8nd pegns -_apnrauve with seld commitator ﬁmns;aitter for joi.v.at-.ly
ooi‘stroliin_g the progressiva diaplwménﬁ af the commutator.

28, In & mechaniam of the chersoter dsscrided, the. combination of a

cm'ntétqr transnitters a eipher-key tronsmitier; oad a rotatable commutator -

bearing on itz rim a series ef yina--a;rmgaé in sete, the set9 corresponading E

i sumber to & predetermined selection of characters, sald pins being

pgaiti_ame’d porzmtstively in mps of five in accordaace with 8 selected set

of @q}mﬁuws of o 'ﬂve—mi-&; code to sffsct coatrol of seid commntator

transaittar; and means cmdinateﬁ with a -oiphaz*-&és trenenitter mechanisw
and operative with said emtsimr t.:snamltter for je!ntly eontralling the
progressive displacenents of the mutawr. : _ .

29, -In » mechsniasm of the character deseribed, the combinatica of 2
commstator trmaﬁitter; a cigher-key transmitter; smd e rotatslle gcamsutstor

hefarﬁg-'on its riw & series of pins arrsnged in sets, the ssf-.&'eormapondins '

in number o & pmiutmmad ﬂmaeﬁan of ahnrucf.ex-s, said p‘ms bedng poaitimed_-‘f

pemtshvaly in gmups of five 1n aeeord&nce sith a pelectad order of

- T——
T T e - ——— R



positicned persutatively 1n groups of five in accordance with 2 pelected qﬁm_é

_ eoominated with sald eipher-key trenamitter aad opsrable with ssid commtator
“trenseitter for jolaily controlliag progressive diépl-mts.-of the comutahr;f._-; _-__':-_.-.;
and ciréult means including en slectro~magnetic ralay for comirslling ssid .

fﬁ
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mmﬁma of a {ive-unit code, mﬂ t.n the uelnslm of unaeairna mmuume- "_ -
af the said sode.’

'_ '.39"._ Yo o mochmis of the chersster descrided, the cosbisetion of &,
mum %rmmitwrg & oipher-dey trmsut.ter; end e rofstedble enmtator o
bearing on 1is rin a series of piap errsnged in sets, the sete corresponding -
in ;_mnha_r. to a predetermined selestion of -ehaxema. seid pias deing |

of permitations of & five-unit code, ead to the uclusim of undesired permuta~ R
tions of ‘the sadd code to effect control of mald comwutetor tramsmitteri and

mesns cmr&inam with said ciph«r«-key"tmanitw mechanisn and operalile with

gaid camtam trangaitter for jeinﬂy con‘bmlling pro.,msaiw éisplacmanta
of the comtator.

&, In & mechanise of the character demibaﬂ, the cmbﬂnatiun of 2
comsutator tmmitter; 8 gipher-key tmsnittar; a rotatable commutstor _
boarmg oi it ris 2 geriee of pine arranged in seta, the sets corresponding
in mhar to a pmdetmmed asclection of charagters, aa.id pias beiag posit.innaﬁ )
psmtaumly ia groups of five in aecar&anee d.t’h 2 selected order of
perautatios of & fivewmit code, eud to the excluston of undesired permitations
of ;ha said cods to effect ecotrol of ma commtator trenemiitor; mesns |

diapisés?aqnts..

8'2.._ In & mechanisa of the charscter dascribed, the conbinstics of &
comautator transnitter; & ciphar-key tmsnittar; a rotetable commutator
besring on its rin -g saries af._;mw arranged- in setg, the sets corresponding c
in apaber: % & predctermined selection of chaﬁcwrh_, paid pins besmg :

positioned permitativsly in groups of five in accordsnce with & selested order
of permutations of & fivewanit cods, aad to the exclusion of wndesired permute~

" tions of the sald code to effoot contrel of sald commutstor tranmmitter; mesns
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coordinated with eaid cipher-key transaitter md opersble with sald commtater. .

. tmamitw for Jointly mtmlliug progresaive 'diap'ucmta of the eomm-
ior; aand cireu:lt. neans mmsng an elactm-mgaﬁe rals;r for mta-olnna e
aaid éisplacmts, the eiraxit Hesns bains nnder 4the joint control of both
of said traasm!.%tera.

. .,-.\

' B A nochaniss of the chsrsster deaeribed, comprising a set of alenautsf
eouatunting e keyhosrd aad 3 zot of elemnts congtitutiag o sigaanng hank;
em‘.tching deviea fer vsrying the connections betwean t!m m sets of

eleasnts;. wsans for asngulﬂa-..ly d-apl-acing. the switching devies in mm aperiodie

sannar..

54. 4 ieMi-m of the charscter described, comprizing s set of slaments :
constitating s Xeybourd aad  sot of slesents comstitating  oignaling besks . |
& sidtohing device for varying the commeciions betwsen tha tzo sets of SRR
éimauﬁg;ﬁ aesns for angularly dlaslaging the sritching device in an aperiodic
mm; tbe- angular displacesents being unaqual. |

55 .& aachnnim of the charaster deporidad, cemprisiag & sst of almenta; |
mnsuwmg 5 keyboard ad @ oot of alemmnts omstituting = signaling deoks
8 u:l.tch:ln—g- device for vayying the wmseuona batuvaen the two set.q or
'elemntas mms for sagwlarly displacing the mmnmg device in an aperiodie
/ mmaar, tha nngular éisnlmmts baing unsgual, the ;m’malit.y in &ngulu'
ﬁiaplammtu being determined by an externsl keya

S ) { necheatsa of the charsoter da&erihed, souprising o et of alezeats ' o -

emstimung & keyboard eud & sst of alments conctituting & aigmling benks '.
a switching devica for varying tho connections betvaws the two Jots of
_ g 'elm*taz meana for mgnlarly displacing the awim‘amg devica in an apmmam s

/ namnar, ‘the angular displacexents being merual, tha ynequality in mmgular
d&aplamants baing determined by sa external Xey, said key compr!ains o ROD~ : -
repazsmg geguance of tﬂpharing chmcms exrenged in randem, saintellizidle |
ordar.. -

[ R R P AT S S 4 WA S SN R S Y eyt o
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g m-réwm,'-- ss1d Lyvers being sctustsd by eeid eisher-key transmitter, shen

—

[+

_'S‘L A mehmism of the cmamr deﬂmhed, mﬂpririag & #ot of elemu

1Y

-enns!:!mmng ¢ keyhourd end set of elemta constituting & clgnaling bank;

e Mteb.ins device for varying ths eommectioms hc-tmem the two sots of elesuents;

- means ta‘z- mg;;zh:riy fiarluaoing the seitching dovice _1n 82 epericdic momner,

f.hé e.ngnl—ai &iﬁplmemcnm being uaegual, the maqualiﬁy in sogolar é.iazpﬁmumﬁs ':
héi.ng ﬂatumina\! by a2 extornal key:',. sald ey eeapfia;ng- 2 acnrepeating sequence
of Qi;aheriag churacters arrangsé in renden, unintelll ﬁible'oﬁ&, the Faid'
eipharing barseters beleg eaployad suceesslivaly to enpipher successive characters
of the AeRBAFR.

" B8. & eryptograph, eampriﬂang an operstively sssociated electrical oircuit
and J.neluding & enrrmt source} s rotetshle sommiator beaﬁ.ag a soeries of
pins miﬁmaﬂ for perautative cperatd,nn An granps emmprising aadx a sst of
five pins aad gatd Wp& enrrespending 4n nusber {0 2 predetemided saiemm- |
of. cha.raéters; 4 ci_;xﬁer-key transpitter; a commutator {ronanitier controlled
Yy said pins, seid trsasaftter comprising & first sot of c;ont::.-et levers and
ynirad gontact pcints slectriceliy epm-stiw therewith, ssid levers. haing
tuated‘ by the permutstively maiﬁwed plas oi’ sald aomtator, rshm
elnctrieally opsrated through aa&d levers snd five of ssld contact points, to

© ast up & firat. set . of fivc prapessim steps in the continui’sy of an eleotr:.cal

path fnr the diﬂplaemt of the eomtator; means ooorﬂinatsﬂ with esid
ema-i.am: ﬁmenitter for Jointly eontrolling preg're-saive displacememts of the
mum,sam neass being controlled by ssid cipher-key transmitters a
secoad. aa!i of .eoute_rg._t_ lcovere and peired cantaet points elesirically opersiles

ei.reni.t.a are. completed ﬂ'mg,h the contect levers of sald elph..r-!:ey ﬂ:amamittar o
end riva n!' (:hs mntm points, to get up » ‘mecond aef; of five prcgreszive s'aaps ._
in the eontimilty of s slectrical peth for the displecenent of the commtato R
meme for rotsting the cosmutater; #ni mems amamtim with aaid cemtato*

canse. aga:_;cﬁiq !ntermyﬁm in i%s retation; :am\ nams to stord mnd stop the .

commutator:
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89. In a oryptograph, the combinatian of o bank of. t.mty—ﬁlx
' sigaeliag elenents in electrisal circuis congection with = tmtar—six
alezaant Zeybosxd, saiu.. e:ybna‘ré epaprisiag a correzponding murber af
mnt.. ct.a i’e* slpsing sald circuit ccsmaetions; a ylnrul—mi’é code ciphor-
key trfans-ﬁitter coordinatad witz jaid kewhaazd o § eintly contrel .m.d
#i,gnaunw alemaats; neans for changing the elestriesl paths botaren e
kesybmﬁ \ﬂcmmts snd gignaling elements, gald moEna consiating of a

eomtater pmidaé zith & first zet of tweniy-gix sontacts ewiﬁiatmﬂy

d-_istri.h_:-t_s& on. the obverse foce of #sid zheel; 2 cecond smd homologona set
of trenty-aix contacts eqiidistantly distrituted on ths reverse face of

a:_a-ié g!geel;. conductors .rg_apcétive“ly conﬁeﬁ?ﬂa—g the contacts of one faae

with the mmcts of the other face; twanty-gix sets of pinz sownied on

the rim of said whoe}. and pqsiti;med for peimtatin oparction according

 to the -gseréutstiqﬁs of # fivenit oode; a2 commbator tmmitt.er- cozprieing |
8 firot set of five contsct levers slectricslly opersble vith ten psired.

contset points, sald levers being sctnated by the pins of sald commitetor,
vhen Flectrimliy operated ﬁarough said levers and five ai’ said contach pamta,
o sat up & i'irat sat of five reg sasive atope irn ths oontiouity of an

elactrical eirenit for the dizplacenmt of the cummtater; & second zad

siﬁi-hr--éat of five conteet levers aisat.rics.l—.‘iy a*-pe:"ahla with ten paired

contact. ;m..nts, sam contast levers Leing scluated by the cipher-key tranp- -
.sitter, vhon epersted through its contact 1zvers an& tive of ns ton assosiated
-eontac_b puinus, to zot up 3 second snd slazilar set of five progressive steps

fo :ﬂ_m' contidnuity of the a@ elsctricsl eircuit for the displacesent of the -
eomu.ﬁatnr-; moag é);‘epmdnnt upon the eonﬁm;iﬁ of zuid alestrical circuit to _ L :
affact d‘i;aplscm‘za of the commutator wotil the firat set of five progreseive
-.aﬁsps '._exacﬂy matches the second set of £ive progressive steps in the o
coatinui Yy of oald slectrieal e:ireuit.

Q. In. a eryptogruphic system, employing sn elemest wpon. which a plaln

text charscter is eoteblished, and on element upwt which & cipher charscler
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Lo .
'f. i e eatabliched, snd including s svitching deviece operatively interposed
| - betwosn seid clements) the mothod of eneiphering which conslats in

eontinmonsly varying the cipher resultent of a glvem plain text character, ke
by mall:r sontrolling the speriodic displacements ef said switching dovice. -_.

1’n a eryptogrephic syates, anplaying an slement upen which a piain
text che.ra:ctor is oatahuahari, and an elezent upen vhich & cipher charseter

is es%_s_tbnaheﬁ. and inclming a switching device opemuvely interposed
'bat«we:aﬁ aa!.é elenents, and caox-d#at.a& for use undey the eontral of a cipha.rb'
Xey trensmitter; the msthod of enciphering shich conefsts in seatinuously
-varying the 'é:ipher maﬂltmt.- of & given plain text character, by externally
ecnmil&n'g .'the aperiodic displacements of said .suit.c_:hs_.ng device, the step

of external gontrol involving the production by the eipher-kuy transmitter

of an uaintsliigible rsndom mmce of keying characters.

.' 42, Mna mpmgraphie syatem, emploj‘ing an elepent upon vhick a piain ) !
toxt chmceez- 15 sstablished, and.sn elesent wpon which & cigher character C
is cstamnb;ad, end including a switching device operatively lntsrpesed o
' betw;en said elements, and coordinated for use tmdaa' the control of a cipher-
‘kay trensnitter through which is passged & perforated tape; the method of
enciphering vhieh conpista in continucusly varying the ofipher resultent of
& givanpl&in text eb‘.ia’g-.gcter, by externally eantml‘lin-g.ﬁig aperiodic disg~
plecements of =aid swit.ehing davice, the step: of extornel. control involving
the péo&uctian by the eipher-key trenamitter of an unintaliigible randon
Baquence of kaying chmctmrs, and changing the sequance of the keying
ehs.mekara ar aaid trsnnltw

8 . In & cryptographic gysten, anployi.ng an alement upan which & plain
| text charaeter ie eztablished, and sn slewment upen shick a cipher chsractar
is established, and ineluding a switching device opsratively .int.e;-posed
betweens&id elcments, and courdinated for uge under the control of & cirhar-
key tranmitt.er through which 13 passed a perforsted tape; the method of
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aeiphoﬁug hhleh conzists in continuously mrying the cicher resnltant of
& glven purd.u text. chm-aster, by axternany controlling tha speriodic dis~-
ylaeemsnta of said switching device, the step of external control involving

‘the production by the cipher-key tropsmitter of an uui:_atalligiﬁe rendom

geynence of keying choracters; changing the esquenca of the keying characters
ef said transuitter; end mokihg aald tape -Mﬁm-si;ve in length with the telal
length of the set of messages to be snciphered.

%4\. In & cryptogvaphic aysten, employing -2_1;. aleﬁmt upon zhich a plain
text charaster fe -as-ta‘t}iishad, and sn slemsnt upon G‘iieh & cipher -character

ie astnblishaﬁ, ard ingluding & switcaing dsviee operatively interpoged

botween sald alenents, end coosydinated for uze uader the control of & oipher—

key ._trmapmitter --t.»‘u-ough ghich is passed & perfnmtau tape; the mﬂ:o_d or

eneigheriag which coasists in continuously varying the cighor resultant of

& Jver plaln text emracter, by externally controlling t.he ‘gperiodic c'(i&-

plaeementa oi‘ sald sﬂtching dovica, the step of sxternsl con?.ral invoiving
the pwduc;ion_ by the cipher-Key trqn-snittur of an unintelligible random

aﬁqumcﬁ_p;f, keying characterss chmgmg: the seguence of the keying characters

of ‘said trehsmitter; meking said taps coaxtensive in length with the total

length of the sot of mesusges to be enciphered; and changing sald fape with

each _-di-f!_'-e‘tent st of messages.

: 45. In & cryptogrsphle systen, employing an elemont upom which a ;:lain .
th azmraotar is estabhahea, and an slenent wpon which a cipher character
is estmblis.md, and including & eannectwn changin& device oporatively
intsrposed belween said z»lemants, sam device being coordinstaﬁ for use wnder |
the 'r.qn&tml_ of a cipher-kay traamtter; the aethod of ,enciphering which
consisgts ﬁn contiauously varying the clphsr resnltant of a given -pldn toxt
cnngaeﬁz, by externally mtmning: f.hé aperiodic displacesments of ssid
c‘onneo:t'i&' <changtng devies; the step -of externsl control imvolving the
producﬂan by the eiphsr-&ey trangnitisr of an unintulligible, random 80qUanos

of charaeters in s plnral-—mit gode; and cauaing sald trangsdtter te opemte
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,'_i_oi:{tl;r with the connection changing devica in conirolling the displacements

of ssid devics.

' '46'.-.= Ina qrypt.ogfaphin '.ayaten, employing an element upon which a plasn
text tmaracter iz established, snd an elament upon wbich a ecigher character e
1&-‘es_t.ab:3‘;£s.he&,, ond including e rotetable ;ipnneétion- changing device operatively -.'~_f:_
"ﬁﬁ_r_gﬁ;séébetmm _aaid aleaenté_, enld deviee.' being coordinated for use mder o .
the control of a eipher~key transaitter; the mothod of aneipharing which
consists in continuously varying the gipher resultant of 2 givoen plain text

character by exsreising o two~phase control over the aperiodic displscensats
of sa.‘.d'.ré.{atabla connaction chenging -devie.e.;' cauging one phase of az=zid
control to be exercised mt.erual}y;_ znd csbsing the othsr phuge of asid

control to be oxorelised exterhally.

47. In a cryptographic systea, .enploy'i;;xg an alenent upen whi;ch e plain
text cﬁaraet'er.is establiched, and sn a,lment' upon which a'ci_pimr character
is estsblished, sad including o rotatable connection changing device opsratdvely -
;Lnterﬁieae&' Letween 3sid elezents; the method of mc’iphariﬁg. whi:ah conpists in L
continuvously varrianz the cipher resliant of a given plain text eharaetér
by execreising a two-phage control over t.ha aperioﬁic displacenonts of said
rotatable connection chmgmg .daﬂée; chusing one phase of sa:i-d control to
e éxm&sa& 'm-t.a-mﬂh, by lsett.i'ng up ﬁm{a&i&mr! corraspending in nuahbsr
to s predeterained selsction of characters of a plursl-unit eod-e} ecausing
the other ;:hn-a.a of #aid control to be exercismed extornally by setting up an
uﬁiz_xie_l‘;.i;giﬁls s rendom seguence pf cimrac%;aﬁs in a plural-unit code; 2nd
ceusing =n Interaction hetwgen sefd pha_saa to .3.03.111?1'3- control the aperiodic

diepl&cé&ants of said cosnection changing device.

48. I-z -] ez_fyptegr@m_.c gysten saploying aa. one of its keyi&g €lements
a elpher-key transsdtter, ssid tranamltter vsing a edpher-iey permuted in
.accezﬁmee with a fis;e-fmit cods, snd also emplaying & sewﬁd transaiitery
tho method of eliminatiag from the finsd _erjpi.ag;mms those permutations of




)
)

38id code which have 0o standard equivalente in the conventianal twenty=-six
letier Horse code, saild method congisting in causing said ciphor-Xey trans-
mitt.or to interact uith the second transmitter, ihe latter being entirely

.m&qpm&égﬁ-_df control by the amssage =éham¢t_eg..

' 49. In Py cryptograpm.e systen, mploying as cne of its keying slesants

a eipher—key transmitier, using a eiphar-ka;r pestuted in accnrdanes sith &
fiva-unit cade, sad ppsrative with & sinale electricel circuit havin-g tean
indspendeas eircult breaking elements, tne method of eliminating from the

final oryptograns those yermt.auons of aaid code which have no atandard
| aquiv&l_ents in the =cmventional twonty~six letter -ﬁorfs-a code, said method
m#ist_:ing in causing said ﬁanaat%wr to control the opemiag and cloging
of five of the ten h&epenﬁmt‘ cireuit bresking elementa in said single

electricsl circuit.

'50.' In 2 cryptogrsphic syaten, eaploying a first u'nnsmittur snd &

eanneutiun changing device mtroll&ng gaid transmitier; & secomd trans-

mr.tez-- and & perforated key-tape permuted in accordznce with a five-unit
eode eentrol..ing sald. awsnd tran&.ltt.er; and including & single alactr*eal
--eironit open'stivaly aaaoe.ateﬁ with said transaitters, ‘the said uranit
having tan indapméimt cireult bmaking alersants arranged in tuo sete of
ﬂ.ve eletents eaoh, the method of eliminating from the ﬂnal eryplograns
those permutations of saié¢ [ilve-unit oode whiich have ao ‘stasdard agnivelend ‘.ﬁ
in -the cnnvmuonal tmty-aix letter :ioz-&e code, aaid nethod conelsting
in mamg both transmitters jointly to control the opening and eloaing of
said slectrical eirouit, the firet set of Zive circuit bresking elements
being coniroliled dy ome of szid tranmnitters, snd the qeeqnd. set of five

eirenit hrbﬁking—, elements being conirelled by the second transaiiter.
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