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This invention relates to cryptographs and has for- fte objecy
the provision :f merns for autoratically and con inuously changing the
cipher equivalents representing plain-text c.aractere so as to prevent
any periodicity in this relationship.

Another onject of the invention is the improvement of existing
eryptographs employing & series of juxtaposed, rotatable, con:ection-
changing mechan: sms which provide an enormous mnber of alternative .pa.tha
for the passage of an electric current corresponding to a mes-sage character,
from the transmittiné contacts of the keyboard to the indicating elements
of the recording mechanism,

A further object is -0 provide means for the irregular and permuta-
tive displacements of the merbers of & set of cireunit changing nechanisms
80 as t0 eli:inate any predictable factors in the movements of the oiréuit,
changing mechanisns wit-h the result that unauthorigzed persons, even though
they may posesess identical cryptographs, will be unable to decipher messages’
80 enc:lp).nerad.

The invention is explained in connection with he accompanying draw-
ings, in which:
' Fig. 1 is a diagramnatic view of a mechaniem embodying the inven~

tion, employin- one tape-transmitter;

Pigs. 2 and 3 show dirgrammatically the interacting relation of

a plurality of tape-transmitters .

In Pig. 1, vhich is merely diagrarmatic, there are shown the fol-
lowing elements all of which are well~known in the art applicadle to mod-

ern oryptographs: The numeral 1 generally designates & .standard typewriter




keyboard provided with a set of keys for closing a set of contacts core

responding to the 26 letters of the alphabet; the mumsral 2 generally

designates a recording or indicating device which may irke the form of a

set of nosne;cl-or a printing mechanism, or a bank of glow lampa %0 in-

dicate by illuaination of superimposed lettering the eguivalents result-

ing from encfpherment or decipherments 5 genarally designates a set of ‘.
Juxtaposad, rotatabdle sirduit changers constructed fn the forw of cipher

F * wheele or disks, mountadle upon & common shaft and arranged to rotate
k relative to one snother and to ﬂxed'ond dieks, in ordir to provide a
1@ seriea of variadle pathe for the passage of electric currents To-
presenting message characters, the exact path in each instance b;ing
deternined by the relative rotatory positions of the whole sat of cipher '
wheels and end diske at that inatant. The essence of ny invention oon-
eiats {n the addi;uon of a set of cipherewhsal stepping mechanismg,gen=
erally designated by the numbeal 4, which may be controlled by one or more
tape~tranamitters of the usual type exployed in Baudot syotems of printe
 ing telegraphy. In Fig. 1 only one such tape~tranmmitter is shown as
at 5. In Pig. 2 two suoh transmitters are shown in mtarmtio:} ag at 6
" and 8° 3 and in Pig. 3 three tranmaitiers are shown in interaction as
at 8, 5° and. 8",
In cryprographs of this general character the principal rel-
{ance for oryptographic sscurity ies plased upon keeping seoret the initial
eonditions as regards the relative positions and the arrangement of the
cipher wheels at the beginning of the cryptoérsphio operations. These

. tniti@l conditions constitute the “"key", and the latter usually consists

of two parts. First, the specific horisontal perrmuiation of the cipher
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wheels upon the shaft, that is, the order of the wheels from left to

right or right to left between the stationary dieks must Ye indicated.

Each cipher wheel consists of two rings of 26 contacts, one ring on

tﬁe obverse face, the other on the reverse faces <tho contacts of the
obverse face are connected, by insulated conductors passing through

the wheel, to those of the reverse face in an entirely random manner.

The cipher wheels bear identifying designations and are interchange-

able a8 rogarde the order in which they nay de inserted into their positions
upon the shaft, and it is ueual to ogree upon a key which indicates that
order. For example, in m cryptograph constructed for five cipher wheels,
the key 4=l«3=2-6 may mean that cipher wheel number 4 ie placed in the
f£irst position next %o the loft strtionary disk, cipher wheel munbar 1,

in the s cond position, and 20 on, The cipher whesls riay be inserted on
the ahaft in a right side up or up side down pogition. 8ince the wirings
within the respective whecls are different, it is odvious that each of the
10x8x6x4x2 or 3840 different permutations of the five wheels are available,
Bach such permutntion wili produce different cipher results from every other
. permutation because the complete path through the whole set of wheels is
established by the juxiaposition of five separate paths, one in each wheel,
The saquence or arrangement of the individual ciphe: wheels upon the shaft
will hereafter be called tie perrmtative key. The second part of the key

is the specific aligment of 1dentifying marke on the peripheries of the
cipher wheels after they have been inserted on the shaft according %o the
perrmtative key. The periphery of each wheel bears & series of 26 1dentie=
fying characters corresponding to the 26 stopping poeitions of ihe wheel

as it {s displaced by rotation on the shaft, The initial rotatory positions

of the five oipher wheels relative to one another and to the stationary
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end disks, as designated by the horiscntal sequence of the identifying
characters on their periphsrias as aligned on & "bench mark” on the

emd disks, will hersavier Bo oalied the rotatory key. In cryptographe
of the $yps Mor considoration the permutative key remains fixed, &s a
rale, threughout the enciphermsnt-of & message or & series of mesphges;
the in{tial rotatory key usually changes £ro:a cwssage® to nessage.

¥ow in all oryptographs based upon the uss of rot-tabdle cipher

wheels of the type referred to above, and arranged as indicated, neans
" are esdodied within the oryptograph for automstically changing the rotatory

positions of the oipher wheels during the course of mfﬁherhu'or decipher~
ing a meosage; these nmeans are always of mph o nature &8 to maks thess
changes of o definite and predstermined character. For example, in Hebern,
U.S. Patest No. 1,685,072, the fixed character of the wuccessive rotatory moves
nents of the gipher wheels ia cm.:l.ained in quno & datailed memner, and the
samg {3 trus a» regards similsr cryptographs produced abrosd. m Progreds
sion of the ciphor whaels in these cases is oimilar to that of indien;lng

‘meters or onunting mechanisms, which Are basioally regular or perfodic in

thefr aotion. This regularity or psriodicity of motion produces predictable
relationships between the plainetext ciaracters and the cipher oharacters for
any given initial rotatory keaye Thus, should tise eryptorraph and cipher mes-
saves fall into the hands of unanthorised pfsrt.ies. the latter can place them=
selves in a position to- daciphsr the massages largsly as a remuit of the pre-
dsterminad nature of the euocessive rotatory displacenonts of the ciphsr wheels,

even though the initial keys may not de knowm,

“he basic feature of my invention ie tha olinima%ion of this

prediciadle factor and the provision of a mechanism for displacing the cipher




wheels in an entirely irregular, aperiodic mamner. 7This is scoorplished by
zeansg of the wheal-stepping mechanisme shown as at 4, and opom%e\.l in the
present cmbodinent by individual magnets which are sontrolled By the single
tape transmitter B of Pig. 1, or by two or more tape tranmmitters as shown
in Pigs. 2 and 3¢ In this desoription I show & cryptograph with a sat of
five rotatadle cipher wheels and a ‘ransmitter using a plural unit cods based
upon the permutations of two elements through five positions, dut i% is odb-
vious that the inven-ion ie Applicable.to a oryptogreph using s fewer or a
greater mumber of cipher wheels and a plural-unit code of a different type

than the well-known Bsudot five-unit oode.

Yape transmitter B in Fig. 1 15 of the type well khown in printe
ing telegraphy, dut only one of the ususl two bus dars are comnected to
current source {n this case, The tranuuf:tar is operated by a tape bearing
8 series of perforetions permuted in accordance with the Baudot code. The
perforations in tie tape control the agtion of the five contact mernbers 6-10,
whiech, in twrn, through the circuit including power sowrce 33, and conductors
2) to 32, inclusive countrol the actfon of the five majmets, 11, 12, 13, 14,
15, as a set of elements operable in & perrmtntive manner, as will be shown

subsequently.

'mp magnetes 11 to 15, with thoir associated stepping mechanisms,
vhich may be of the ratchet and pawl type, control, permutatively, the dise
placenent, in step-wise munner, of the individual cipher wheels 18 to £0,
and thus cantinuously vary, in an irregular, eperiodic menner, the rotatory
positions of the five cipher wheels in encipherment or decipherment. It is
aspumed paturally that correspondents must be equipped with aimilar cryptogra=
phe snd eimilar cipher wheels, wired identically, and that the correspon-

dents are provided with identical key tapes for controliing the movements
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of the cipher whedles. The exact initial permutative and rotatory key
and the initial point of sction of thq key tape must also be the same
hﬁeon oorrespondents, and can be predetermined by i.gruunt.

The working arrangement may be such that on the back stroke
of my key of the keyboard, a contact 3£, controllef by a universal bar
on the keyboard is closed, and the circuit from power source 35, for
eperating the tape step-forward magnet 36, is closed. The next$ charmcter
en the tape is brought into play, the cipher-wheel megnets, 11 to 1B, are
operated _and the cipher wheels are set to a new position for the encipher-

ment (or decipherment } of the next ohnracter' of the nmessage.

The enciphering-deciphering circuits will now be set forth in
detail. Lot us assume that the ormt@h is to encipher a message. A
switeh consrol mechaniem’'68, cai-ryina 2 saries of 52 moveable ocontact
menders similar to the four shown at 37, 37, 38 and 38', all mounted

on the shme dass, is set to "encipharing™ . This brings oontact member

' 37 against contaot 40, contact member 37' against coniact 48, contact

membder 38 sgainst contact 44, and contact member 38' against contaot 4B.
Suppose key A" on the keyboard is depressed. A current from power source
46 flows along conductors 47, 48, through closed contast 49, conductor 41, '
contact member 37°, oontan.t 42, to B1, which {s one of the contacts on

the contacts on the left-end fixed disk;: the current then continues along

a flgsag path through the aipher wheels, emerging at 52, which {s ome of
the contacts on the right-end fixed disk, thence along conductor B3, con-
tact 44, contact memder 28, conductor 43, through lamp or indicator™l”,
conduotor B4, back to the other pole of power source 46. lLamp or in-
dicator "Y" 1e encrgised and the oipher equivalent of “A" is "Y", for

the particular setting of the cipher wheeles shown in the figure. . For

4




a different 'uett:lng of the cipher wheels, depression of "A" would yield
some other letter, If tha oipher wheels are displaced each time key "A"
ie depressed, the mccessive dipher equivalents will be dansally AL~
ferent, and will vary in a completely aperiodic manner so long as the
displacemeats of the cipher wheels are aperiodic, ar would be the case

in my invention with = key tape consiz-ing of a random sequence of Baudot
perforations. The arrangement at the keyboard is such that on the relense
of any key s universal bar closes the cirouit for opereating the tape
stepping mechanism as axpialned above, thus cauping the particular
Baudot character then at the key-ta;pe transmitter to actuate the fiwe
magnets 11 to 16, and thus set up & new rosatory arrangement of the _

gipher wheels 16 to 20.

Let us now reverse the operation and decipher. In this oase
the aontrol device 68 for ®ringing she oryptoiraph to the ﬂeciphermg'
condition i{s set so as to bring contact member 37 againat contact 65,
contact member 37' against contact 66, ocontact menber 38 against contact
- 57, and contac-'t ponber 38' agninet contact 68. ‘The oipher wheels 16-20
are agsuned to be at exactly the same rotatory position they were in
when "A" was enciphered and produced cipher "I". Now depress key "Y"
on the keyboard. A current from powsr source 46 fiows along conducsors 47,
B9, closed contact 60 at "Y", conductor 61, conitact menmber 38°, contavt 68,
conductor 62, contact 44, conduator B3, contact 62, thence through the
cipher wheels, emerging at contact 61, thence along conductor 60, contact
42, conductor 63, contact 5, contaot member 37, conductor 39, thence
through through lamp or indicator "A", conductors 64, 54 back to the other

pole of power source 46. Thus lamp or indicator ™A™ is actuated and oipher

"I" reproduces plain text A" ,
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The reciprocal relationship detween all the plain text and cipher
letters is accomplished in the same way; only four of the 52 contact
members sho_m at 37, 37', 38 and 38' are Micated in the drawing, but they
.are all mownted upon one base and are moved int6 their enciphering or de- |
cipherine position ﬁy the single control 65 which moves them as a set to
the right or to the left for enciphering or deciphering, respectively.

All 25 wpper right-hsn;l contacte on this moveable plate, similar to those

at 40 and 44, are wired %o the 26 contacts on the right-end fixed disk;

all 26 lower ri;:ht-hgnd' contacts of the moveable place, similar tt.) thoee
at 42 alnd 45, are wired to the 26 contacts on the left-end fiked disk,
This arrangement for effecting réclprocity 11.1 -neiphering and deciphering
is, however, not a part of my invention. ;ﬁis method and others for ac-

complishing the same purpose are known in oryptographs of this type.

the affect of various keyin; arranpenents with the cryptogravh

of my invention will now be shown and will be taken up individually.

First, let us assume that the permutative key of cipher wheels
and the key tape remain: the same f.or a series of meseages. The key tape
may be started at the same initial point for all nessages o.r at differc;nt
initial points for different meesages. Ausﬁing the former case, diversity
of cipher resultants for identical plain-text messa es may be brought about
by different initial rotatory positions of the five cipher wheels. ¥For ex-
ample, a mescage beginning "Proceed Qt once" , eno_ipheraa with the initial
rotatory key "White", will yield s different cipher text from that en-
ciphered with the initial rotatory key "Write" . Thus, since there are
asvailable, with a 8¢t of five ciphe .wheels. 25 di'fferent initial ro=-
tatory keys, the potentialities of/ the oryptograph in this respect are

apparent.

-t
W,
0




e REF ID:AB«21464-‘,-<{
\\J) .“\J

wowv assume that the key tape ie in the form of a éontinnnus ring and
can b started at different initiel points. A neess,"e enciphered with the
~ same initial rotatory key can be enciphered in as nany different forme as
there are characters on the key tapeg 1f it is 10,000 units in length,
10,000 versions of the same message can be produced by starting each mepe
sage at a different initial point on the tape.

It goes without eaying thafrhw using many different tapes, and change-
ing the permutative key of the cipher wheels on the shaft, ths cryptograph
will afford an almost limitless diversity of cryptographio resul ts.

Al)l .the foregoing wvarintions are¢ entirely aperiodic in character, so
that no cyclic phenomens such a& are used in the analysis of the usual types
of automatic cryptographs are available for solving rx ssages prodniu-ad by
the cryptograph of ﬁ& invention.

Figs 2 shows two tave-transmitters, £ and B, jointly controlling the
magnets 11 $0 18, wiich are idantical with similarly desi/matod nagnets of
Pig. 1. In this arrangement two different oipher-key tapes in the form of
continuoue rings govern the operation of tha tape transmittern. The tape
paseing through transmitter 5 bdrings the set of consaot members 6, 7, 6, 9,
and 10 agrinet bus bar 66 or bus dar 67 in & pernutative manners similarly,
the tape passing through transnitter 6' brings the sat of contact members
6', 7%, 8Y, 9%, and 10' a=ainst bue bar 66' or bus bar 67* in a permutative
manrer. ‘The circuits are such that onl; when homelogrous con‘act msmbers are
in contact with opposite bus bars will current flow from power source 33
through the magnot controlled by this pair of homologous contact members.
The tape stepping magnets 36 and 3.' are controlled by a contact operated

by the universal bar of the keyboard.

=10~
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The object of such an arrangement wit: two interecting tape
transm{tters u' to provide a very lohg resultant, or secondary cipher
key By the interection of two relatively short, pr'imry-keya. For
exaxple, s;typou a circular *ape containing 1000 oixura.ctern is passed
‘through tape transmitter 5, and another circular tape containing 999
characters is passed through tape tranemitter §'. If the two tapes are
started at given iniiial pointe and are moved forward e;mcﬁromuly by
single steps, then these same initial points will not again present them-
selves sirmltanecusly to the ocontact pins until a t.ota.l of 999,00Q steps
bhave been made. Thus, two key tayc of 1000 and 999 charac-ers produce
a resul tant key of 999,000 characters.

Coing one step further, three or more tape tranamitters may dbe
csused to interact to produce still longer resultant keye. ?or.exnmple,
three tapes 1001, 1000, and 999 characters in length will produce by inter-
action a resultant key of 99.9,999,'.000 characters. Fig. 3 shows how three
cipher-key taps transmitters would be int.ercom_ected to bdring this adbout,
Tranemitters 6 and 8' {nteraot to control nla;s 11v, 12° .1 ?1'4', and 15°,
"'he armatures 6", 7", 8", 9", and 10", of the latter relays act in the same
manner as do the contact members 6 to 10 and 6' %o 10' of the tape tranpe
mitters 6 and 6, respectively. The intara.qti"{m of the armatures 6" to
10" with the contact membera 6™ to.IO'f' of the third tranmmitter BY,
controls the operation of mngme;z 11 to 15, which serve the function in=-
dicated by identically numbered magnets of Fisul. 1 and 2. "The tape-séépping
magnets 36, 36' and 36" are all in the same c‘!;zcult controlled by the uni-
versal bar of the l_ceybo.ard, 80 that all three {.td_:ﬂel are moved synchronously.

11




By an extension of this mammer of intercomnecting tape tranmmitters
and relays, it is possidle to have a eet of four, f{ive, or more %epe trans-
mitters all interacting to control collectively “he wagnets of the cipher~
wheel stepping mechaniams,

It is one of she notadle features of my Invo:‘ttion that while employ-
ing 511' the permutations of the Baudot code, 32 in number, as key:l.ns charac-
ters, the finrl cryptogran is commored of only the usual 26 letters of the
ordinnry alphabet. %he six extra perrmiations (“hoee other than the ones
represanting the 2d lettors of the alphadet ), which, in systens using the
Baudot code as a basis for a cipher key, osupe much &{Pficulty, sither in
their olinina.tion by automatic means; or if the latter is not possidble, in
their representation in written characters having standard equivalente in
the Horse code, have boen sutomatically alimineted from the aryptogranms,
since all the Baudot perrmistions have Yeen excluded from direot Interaction

with the nmessage characters in my 9vstem. -
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I claim ¢ ~
le ™r cr.yptog-mnh, r keyhoard coaprising character elements in
opera.the electrical connection with corresponding signaling elenentsg
nea;as cmprlniﬂc: a set of juxtapomed, rotetable commutators for wvarying
ths comnections batween the key’board elements and snid sigmaling elementsg
& cipher=key transmitter; and me ns coordinated with the transmitter to effect

permutative, stepwiss displacenents of the commutatoras,

2. In a oryptograph, a keyboard comprising character elements in opera=
tive electrical comnection with corresponding signaling elements; me;ms com= |
prising a set of juxtaposed, rotatadle comutufsore for warying the connections
between the keyboard elemenis and said signaling elements; & cipher~key transe
mitter mechaniem; and means coordinating said mechanism _w}th the cmntators'

to effect permmtative, stepwise displacements of the commtatogs.

3. In a cryptograph, r “eydoord comprising charscter elements in operae
tive electr cal comection with corres'p.ondin;.; rignaling elements; naanes com=
prising 8 set of Juxtaposed, rotatable commiators for varying the connections
:betveén the kefboard elenants and aaid. signa.ling' elencnts; a oipher-key trans-
mitter mechanism; and a series of comrmtator stepping mechenisms, the ciphere
key tranmitter mecheniom biné: operatively associated with the commtator
stepping mechanisms to effect permutative, etepwise displacements of the come
matators.

4, Ina eryptograph, a keybosrd corprising o aracter elenents in opere
ative electrical conrecilon with corresponding sigmaling elenents; menna comprise
ing a set of juxtaposed, rotatable comrmtators for varying the connections de-
tweaen the keyboard elements and said eigna.ilng elenents; a plurality of cipher-
key transmitters; and means coordinating sald transmitters to effect permutative,

stepwise displacementa of the commutators.




(=3

£, In a cryptograph, = keyboara comrising character elements in
operative electrical connaction with corresponding signaling elements; means

comprising & set of juxtaposed, rotatable commmistors for vwarying the con-

nectiong betwsen the kdyboard elements end said signaling elements; a plure 4§?‘
W
£

allty of cipher-key transmitturs; a series of commutator stepping mechenisme &

[ @Q}A'ué;vtnvtf;,m o 0 whthy AsbeAdp i Qe G‘-M ;fﬂ',é«vﬁoi'\;--} ‘j; aned rlasdey
each comprising’a mnanet‘nndpaesociated ratchet and pawl,ﬂthe zat of commitee

tor etepping mechanisms being controlled by tha sald cipher<key tranemitters
egsociated as & group and coordinated colleciively to effect permtative,

svepwise displacements of the commutators,

6s . In s cryptograph, a keybosrd comprising character elements in
operative @lsctrical connectlon with corresponding s gnaling elam@ntsg mEans
coupriging a sat of juxitaposed, roﬁatable comrrutators for verving the éons
nections betwgen the kl-e;ﬂ:oard elements and o id gignaling elementsg & cinhere

key transmitter mechanisa: and menng coordinat ng said mechanism with the

comwutetors to effect permuietive, stepwise diaplacements of the cormmtators,

the cipher-key transmitter mechanism being controlled by a keying elesont

E2N

-
o g - . vt N N e
i g FRIRTE WL [ + . o a‘

which 1s indepsnden. of the cryptograph, % % S IR VI e
i A "y ;

%
TR SPAPIAE POY A Lt
B yuetn e, 8 dmdewauh Mdetmade b

7s 1In a cryptograph, n keylboard comprising characier elements in
operative slectrical comnection with corregponding signaling elements; means
comprising a sat of juxtaposed, rotatable commuistors for verying the con-
nactions between the keybvoard elements and said signaling elements; s plur=
ality of cipher-key transmitters; and means coordinating the transmitters to
effect permiative, stepwise displacements of she comsiiators, the transmite
ters being conirclled by separste keying elements which are external to and

independent of the cryptograph.
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8, In a oryptograph, & keyboard comprising oharecter elements in
operative electrical comnaction with corresponding signaling elenentsa;
. maans comprieing a set of juxiapomsed, rotatablc commtators for varying
the connections detween the ke:'t;oard alomants and. said Ji@&lins elenents}
& cipher~key transmitter m«chanism; and means coordinating said mechanimm
with the commtntors to effect permutative, stepwise displacements of the
comratators, the cipher~key transmitter mechaniem baing controlled by a
" keying element which 18 external %o and independent :/l:rypfogmph, and
which n?mne- a perforated tape bearing perforn:ions perrmuted ¢n accordance

with a pium).-unit caode to represent ch&mtors in that coda,

9« In a cryplograph, a keyboard comprieing character elements in
operative electirical édonnection with corrdsponding signaling elemente;
mesns comprieing a set of jurtaposed, rotatabdle commstators for —Vt-sryiw
the connections betwesn the k;yboard ‘elements and s3id signaling slenents;
8 plurality of cipher«key transmitters; and means coordinmating the tranemit-
ters to sffect permative, stepwise displacements of the commbatora, the
said transmitters being controllcd by separate keying elements which are
| cztérﬁal to and independent of the oz:xptograph. ant which inolude perforated
tapes bearing perforations permuted in zccordance with & plursl-unit code to

raprasent charscters in that ocode,

10« In a cryptograph, a keyhonrd comprising character elements in
operative slectrical comnection with corresponding eignaling elemsnts; means
compriasing & sat of gjuxtaposed, rotatabie commitators for varying the con=
nections hetween the keyboard elsments and said signaling eleriontsy a plur-
8lity of cipher~key trensnitters; and means coordinating the transmitters

%o effect permutative, sitepwise displacemcnts of the commtators, the said
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transmitters halns controlled by individual keying elements which are
extérnal to and independent of the cryptograph, and whiehlinclude per=-
forated tapes boaring perforations permuted in accordance with & plural=-
unit code to represent charactérs in that code, the nmumbers of such char-

actors in t.o regpective tnpes beliz prime to one another.

1l. In a cryptograph of t'he character deseribed, the combination of a
set of juxtaposed, rotatable commatators; a set of commtator stepping mech~ |
ani:ms; 2100 & pluraleunit-~code cipher~key tranmitter.

12, In a cryptosraph of the character described, the combination of
a set of juxtaposed, rotatable sommutators; & set of carmtator stepping '
mechanisms; and & plural~unit-code cipher-key tmngzﬂtter for controlling
the commtator stepping mechanisme to effect permutative, stepw.se displace-
ments of the commtators.

13. In a cryptograph of the character Qescribed, the combinntion
of a set _of Juxtaposed, rotatrble comrmtators; & set of commutator stepping
mechanisne; and a plurality of dhlurel-unit-code cipher-key tranmmitters.

14. In a cryptograph of the charncter descrided, %he combiration
of a sot of Juxteposed, rotatablae cormmtetores & set of commmtator stepping
mechanisms; and a plurality of plural=unite-code cipher-=key transnititers
electrically ascociated for collactively controllisiy? the comrmtator step-
ping aechanisns to affect parrmtative, stepwise dicplrncerents of the come
mutators,

18, In a oryptograph of the character descrided, the combination of,
keyboard elecnents and signaling olementss & set of jux:aposed, rotatable
commutators for varring the connections beiwaen the two pets of elements;

a peries of com miator steppinr nechanisms for displacing the respective

" commtators in & ptepwise manneri and a plural-unit-code cipher-key transmitter

for controlling the commutator steppings mechanisms to effect the stepwise

displecements of the commutators in & permutative manner. '
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16« Ina cryptogrnpﬁ of the character described, the combination
of keyboard elements and signaling elements; & set of jurxtaposed, rotat-
abls commtators for varying the connections between the two set of ele-
mnjs; a set of commtator stepping mechanisme for displacing the respective
commtators in a step-wise mannery and a plurality of plural-unit-code cipher;'s;.
key transmitters for eollgctivsl: controlling the commtator stepping mech-
anisns t0o effect the stepwise displecements of the comta.tox.-s in & permuta~

tive mammer,

..17. A mechaniema of the character described, comprising a set of
elements constituting & keyboard, and a set of elemcnts constituting a sig-
mun-g bank; a set of juxtaposed, rotatable switching devices foz; varying the
conncctions bvetween thé two sete of elez.nents; and means for effecting step=-

wise displacements of the switching devices in an speriodic manner.

18. A mechanism of the character dessribded, comprising a set of
elerents congtilutin: a k.yboard, aud & set of elements constitusing & sig-

naling bank; a set of juxtaposed, rotatadle switching devices for varying

the connections bdetwesn the two sets of elements ; and means for effecting step-
wise displacensnts of the switching devices in an aperiodic manner, said means ' \

‘being controlled by an element which is external to and independent of the

mechanism 1tself.

19 A nechanism of the character descrided, corprising a sct of
elements constituting a keydoard aiid a set of elements constituting a sig-

naling bank; a set of juxtaposed, rotatable switching devices for varying

the donnections between ths two sets of elaments ; and neans for effecting \

stepwise displacements of the switching devices in an aperiodic manner, the

character,

N\

U
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20. A mechanisnm of tie churacter described, comprising a set of
elements cons¥ituting a keyboard a.d a set of elenents constituting a sige
nalirg benk; o zerios of Juxtaposed, rotatadle switching devices for VET Y=
ing the connections between the two sets of elenente; means for effecting
Btepwise displacomends of the swisching devices in an aperiodic manner, the
stepwice displacements of tha sed of switohing devices being rermmtative in
character, the permuiations of said displacenents being determined by an

external keye.

2la A mechanism of 4he characier descrided, comprising & sst of
elemenss constituting & keybonrd pid a set of elenenis eonstituting a 2ipe
naling. banks & set of juxtaposed, rotaiable switching davices for varying
the connactions between the two sete of alenents; means for sffecting atepe
wise displacenents of tﬁa switching devices i{n an aperiodic mANMeyY, the dise
placements of the set of ewitching devices being permutstive in charmcier;
ang HEHns'vounr{winr an external key for dgtsrmining the permutations of

) e bea ks B4 b X
said displacements, said le; cempricing a non-repeating (sequence of cipher-

. - . AP SR (PR Y ¥ it
ing characters arransed in rendom, unintelligivie ordare, Nesd *“"":”rj} o e &
- Qf% t’?r'.-'i.?;.ﬁ‘\fnk‘ Vbt r A B e ot Curuha

g2 M€ o Ramaned
22,  f nmeelnier of the character deseribed, co.prising a set of
elemcnis constitnting a kayboard and a s-% of elemonts constituting a sig=
naling bank; & set of jurxiaposed, rotatable switching devices for varying.
the comnectione between the iwo sets of elements; means for effecting stepe
wige displacaments of the swiitching devices in an aperiodic manner, the dis-
Placements of the seét of switchii¢e devices being permutative in character; an@
means comrising an external key for determining the perrutstions of snid dige
Sebeidatatily B o
placements, said key comprising aAnon«rapeating(sequence\of ciphering. characters

arranged in rnndém, nwaintelligibls order, and the said ciphering characters be-

ing euployed zuccessivaly to encipher successive charactsrs of the MG 58880,
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23. A mechanism of the character descrided, comprising a set of
elements constituting o keyboard and s set of elements congtituting -9
cighaling bank; & set of juxtaposed, rotatable switching devices for
‘varying the connections between the two sets of elements; means for ef-
feoting stepwige displacemente of the switching devices in an aperiocdic

manner, the displacements of the set of switching devices being permuta-

) tive in character; and means comprising & plurality of independent but
lrd-'.'!« :l .
§ interacting external(bars) for determining the permutations of said dise
placements,

s ) ’ .
24, A mechaniem of the character descrided, comprising a set of

elementes conatituting a keyboard and a se% of elemonts constituting a
signaling bank; s set of juxtaposed, rotstable switching devices for

varying the conneciions between the two sets of elenents; means for efe
fecting stepwise displacements of the switching devices in an aperiodic
manner, the displacements of the set of swiiching devices being permtastive
in character; and means comprising a plurality 0f independent bhut inter=
acting extarnal kéys for determining the permutations of said displacements,
each of szld keys comprising & non-repeating sequsnce of ciphering characters

arranged in random, unintelligible order.

28, A mechanism of the character described, comprising a set of
elements constituting & keyboard and a set of elements constituting s sige

naling bank; a set of juxtaposed, rotatable switching devices for varying

the connections betwesn the two sets of elements; means for . ffecting step~
wise displacements of the switching devices in an aperiodic menner, the
displacements of the set of ewitching devices being permutative i{n characters

and meens comprising a plurality of independent tut interscting externsl keys
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for determining tho permutations of said displacenenis, esch of said keye

comprising n non-repesting sequence of ciphering characters arrenged in
rgndom, unintalligible order; and the interaction of the =a'd keys produce
ing a resuliant single key consisting of an uninielligible sequence 53
characters which serves as the cipher key to enciphar the succersive chare

acters of the massage.

26c In & cryptosraphic systern arinloying an eldsert uvon which a
plain-tax? eharacter is estnblished and »n slement upen which a ciphey
charscter is estublished, '«md {n=2ludins & set of Juxtanczad, rotatable
switohing uevices opertiively interposed between said elemens; the méthod
of eicinhering which consists in continuously varyins the eipher resultont
of a given plain-text charac.er by externally and aperiodically controlling
the displecenonts of said pelnolang devices perrmiaiively and in a stepu)

wise nanner.

27« In a cryptographic systom enmloring an slement upon which a
plein-texi character is established, an element wpon which & ciphar chare
acter is estahblished and & set of jJuxisposed, rotatable switching devices
operatively interposed between said elemente, all coordinated for opersiion
unde.: the contrel of & cipher<kay transmitter; the method of enciphering
which congigis in dOﬂtinuously varying the cipher resuliant of & given plain»
text charactey by exvernnlly and aperiocdically controlling the displacem@ntav
of said gwitching devices permutatively sand in a stepwise mammer, the step

of external control involving the operation of the cipher-key transmitter

according to an unintelligible, random sequence of keying characters.




~

() REF ID:A521464

N

28, in s cryptographic system employing an elamexnt uwpon which &
Plaip-text charaeter is estabiished, an element upon which & cipher character
ii-c@&abiisha@, and & set of juxtaposed, roiatable switshing devices opers- |
tively mﬁrpoaea between said elements, all coordinated for opem‘-:ionA under
the contrel of a plurality of electrically interscting cipher-key transmit-
ters; the method of enciphering which consists in continuously varying the
eipher resultant of a gi§em plain-text character, by externslly snd aper-
15&1e511y controlling the displacements of seid switching devices, permuta-
tively and in a step-wise manner , the step of external conirol involving

the operation of the individual cipher~key transmitters according %o respective,

unintelligivle random eequences of keying chrractars.

29, In a cryptographic system employing an element upon which &
plain-text character is esiablished, an element upon which & ¢ipher character
is ersablished and & set of Jjustaposed, rotatable switching devices opera~

tively interposed between maid elements, nll coordinated for operntion under

the control of a cipher-key tranmmittsr through which lg paszsed 8 perforated
A tapé i the mothed of enciphering whicﬁ consists In contimuously varying the
Hﬁ cipher resultont of a given plain-text character by externally end speriod-
ically centrolling the displacements of said switching devices permutatively

and in a step-wise manner, the step of external contreol involving the opera-

tion of the cipher~key transmitter according %o an unintsliigidle, random
sequence of keying characters, 'said charscters being represented by perfores
tions in said taps.

$0. In a crypiogrephic system employing an element upon which &
plain-text character is established, an clement upon which a cipher character ‘
15 egtablished, and & set of jJuxtaposed, rotatable swltéhing devices opera~ .

tively interposed Between said elemsnis, all coordinated for operation under

R Y N T R A T N T S N Y S P Ny



’

J

o

) REF ID:A521464 (

the control of a plurnlidy of elscirically intersciing cipher-key transmitters,
throuh each of which is passed perforated tupes 3 he pethod of encivhering A
wﬁich coneists in continwously verying the cipher resuliant of & given plein~
text charncter, by externally and aperiodically controlling the displacements
of ,snid switching devices permgzatively snd iun a giepwise manner, the giep |
of ex:érnﬂl control involving the operation of the individurl cipher-key trans=~
nitters according %o respective, unintelligivle rundom sequencee of keying
eharac ers, said characters being respectively represented by perfo§ation8

in ssid tRpES.

3le Ina cryptoéraphic systen cmploying &n elsnent wvpon which o
plain-text character {s ectabliched, er eclerant upon which a cipher character
is established, and a =et% of juxteposed, rotatadble swiitching devices operatively
{nterpored betwsen =nid elemente, a1l coordinated for operation under the
control of‘a vlurality of elecirically intcracting cipher~key transaitters,
through each of which is passed & nerforated tapeé the mathod of enciphering
which coneists in continuously varying the cipher resultant of & given plaine-
text ciarncter, by externally and aperindically conirolling the displacerents
of sald switching devices psrrutatively and in a stepwise manner, the step of
external coniral involving the operation of %he individual cipher-koy transmitters
according ¥o respeciive, unintelligible random sequences of keying char&cte;s,
said txansmiizer characters being represented by perforations in said tapes for
conirolling snid transmitiers and cmusing interaction between charncters passing
simltaneonsliy ihrough sald transmitieors.

32, In a cryptographic syotem employing an element upon which a plaine
text character is established, an elerment upon which & cipher character is ese
tablished, and & set of juxtanosed, rotatsble switching devices operatively

interposed betwsen said elementz, all coordinated for operation under the
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’.fnwnsgnmqu & plurality of electrically interacting cipher-key transmittersy

‘throug]

h each of which is pacssd a perforated tape; %t1ie mothod of enciphere
. 4ng which coneiste in contimuousdy varying the cipher resultant of & given
' agﬂ@@pgtex¢ character, by externslly and aperiodically conirolling the die-

placements of said switching davices, permutntively end in s stepwise manner,

the atep of external control involving the operation of the individual cipher-.
. R A

- ;Eey:tmdwamitaema aooérdtng fo respective, unintelligible raﬁﬂom sequences of
,$§aMQg~ehaxap%arsg said characters being represented by perforantions in
qgﬁa tapes for oontrolling said transmitters and causing interaction between
éﬁéﬁactéré‘paaaing simultaneously through said transmitteia whereby the final

Gontrol exercised hy the respective transmiiters is collective in character.

33. In a cryptographic system comprising a éét of ciphering
élemants and employing as & keying elémsnt & ¢ipher-key transmitter, said
transmittor using A cipher~key consisting of keying characters composed of
signaling units permuted in accordance with a plural-unit code; the method
4et eiﬁminatiﬁg from the final cryptoggnm those permatations of said code which
have no aténdard équivalenﬁs in the conventional twenty-six letter Morse code,
8aid method consisting in causing =said cipher-key tranmmitter to coﬁtrol the
permutative, stepwisa displacements of the ciphering elements ¢o the exclu~
eton of any direct interaction between the keying characiers and the message
charactarse

%4. In a cryptographic oystes comprising a set of ciphering elemets
and employlng as keying elements a plurality of cipher-key transmitiers, said "

trananitters using cipher keys consisting of keying characters composed of
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signalirg units permuted in sccordance with & plural-unit code: the method

of eliminating from the final crypsogram those permutations of said code

which have no standard equivalents in the conventional twenty-six letter

lorse code, said method consisting in causing sald cipher-key transmitters

to control collectively the permutative, stepwise displacements of the cipher-
; it

ing elements to the exclusion of any direct intersciion bYetween the keying

characters and the message characters.
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CLAIMS FOR COMPANION CASE

Cd

%M. In combination a set of Chéfaéfer eiéﬁénﬁq:fk"

constltuting a key board, a switch 1nd1v1dua1 to aach

element and operable theraby, a corresponding number of

translating devices operable by sald. elementa ha wiring

system interposed between sald switohes and aaid trana-'

lating devlces rendering aveilable a multiplici*y of ¢,

electrical paths between said sm.tchas and said;;evices, |

.and means operable in response to each kny operation '

aelecting & group of said paths, said last named meana

comprising a variably operatls sensing mechaniums_

2% B. In combination a set of charecter elements

s constituting a keyboard, a switch 1ndividual to eaoh

o element and operable thereby, a oorreaponding number of:ﬂﬁf,ﬂ?é"

translating devices operable by sald elements, 8 wiring-;

'syatem interposed between said switches and sald trana-'

lating devices rendering available a multiplieity of
electrical paths between seld switches and said devices
whereby each switch may become associated with any one

of" a plurslity of ssld translating devicea, said svstem  ;"
comprising ad justahly movable conneectors whereby the

wiring aystem mey be givéen an initial setting providing

one electrioal prath for each switoh and meana&operable

in response to each key operation for changing such aetting.




' operable by a perforated olement,
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’\C - The combination set forth in Claim B in"'

: which the last named mesans comprises a eens!ng mechaniam I

i‘ .
)
[
P
\
@

;j D, The ocombination set forth in Glaim B in/

which the last named means comprisea a plurality of é

~v~':

relaye corresponding in number to the number of movable

'connectora, and @ sensing mechanism operable by én ele- e

ment perforated in accordance with a plural unit

character code,

‘f\ E, In combination a set of character elements

constituting a keyboard, a switch individual to each

element and opserable thereby, a correeponding number of:f,

- transleting devices operable by said elementa, 8 wiring?f}”?ffém

ayetem interpoaed between sald swltches and eaid trana- k
lating devices renderlng available a multiplicity of
eleebrical paths between sald switches and eaid devices

whereby each switch may become associated with any one

o of a plurality of sald translating devices, eaid avetem |

.‘*vcompriging a plura]ity of stationary annular commutatcr .

elemente and rotatable annular commutator membere inter-

posed batween each palr of fixed commutator elements, sald

members having a set of contacts on each face thereof,

coonerating with the contacts of the adjacent etationary

element, sald members also having random cross connections

o between the contacts on the opposing facea thereof,

whereby the wiring system may be given anwinitial aetting

"at will, and means operable in response to each key

operation for changing such setting.
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