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DRAFT

The object of this invention is to provide a cryptograph for encipher- -
ing and deciphering meesages autometically, rapidly, and securely.

A further object of this invention is the provision of a cryptograph
-controlled by a mndified-plurai-unit-code tapé transmitter through shich
is passed a key tape which serves as the keying element in the encipherment
or QGeipherment of meseages.

A further object of this .invantien ie the provision of a cryptograph,
which, although employing for its keying eleuent a plural=unit-code of the
Bandot type (a code of 32 permutations), névertheless'prnduces cryptograms
‘the characters of which are restricted to the 26 lettérs of fhe-alphabet.
In this respect the cryptograph exclades tho usual six extra Baudot charac-
ters, the transmiaaion-ot which oecasions.much difficulty in ordinary tele~
graphy by the Morse alphabet. The way inr which these six extra characiers
are elimimated const;tutes one of the unique and important features of our
invention,

*A further object of this invention is to proviéa a cryptogfaph adupted
to function either inﬁependently és & self=contained crypiographic nnit; or
in conjunctioq with an independent typewriter haviné a standard typewri;er
keyboard. In the first case, the cryptograph makes no permanent record of

the message, but merely produces evanescent signals such as light signals;

in the second case, the cryptograph brings about the making of a writien
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record of the message.

A further object of this invention is the proviesion of a cryptograph
fnn§£ion1ng at the tPensmitting end of a comzunication system as a means for
indirectly controlling a teleg;aph transmitter kgyboafd; 80 that the intelli-
genge to be tramsmitted is automstically enciphered before tramsmission; and
similarly, at the receiving end, a corresponding cryptograph functions as a
memns for indirectly comtrolling an ordinary typewriter so that the intellie
gence received in eryptographic form_is deciphered bgfore being ityped by the
typewriter,

By way of an introductory statement to ?ur invention, it nay $e-séid
that in practically all the portable mechanical, electirical,; or mecﬁanicbé
electrical cryptographing devices or systems hereiofore devisgd, the crypto-
graphing and decryptographing of messages is entirely conﬁrolled by elemenis
all embodied within the mschanism itself; that is, the basic, or inmvariable
elemenis concerned in the eryptographic treatment, as well as thg keying,oF
variable elements for eontroiling the cryptographic treatmént are integral
parts af the device or apparatus. In contradietinction to ihis situation,
in our invention, only the basic, of invariable elements eoneerped in the
cryptographic treatment are integral parts of the meschanism, the keying, or
varisble elements being wholly indepeudént of ihe mechaniem itself, ;nd conasiat

of an extraneous factor which when properly associatsd with the mechanism con-

A
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trels the bagic or invariable eléneais of thé_mechanism im eryptographing
and decryptographing messﬁgesg
In the'drawinga ageompanying end forming a part of this application,
Figure 1 is a schematic represgntation of thé cryptographs Figure 2 is a side
elevatién view, and TFigure 3-13 a plan view of the cipher wheel nhich ie one
h;fztse important elemenfs i; the crypt;graphing machanisﬁ.

It is believed t@gt an explanation of the pochematic repreaéntation of
our inventior will form the best basis for ite understanding, and théréforé
référenee will be made to Figure l. In this figure, 1 reéreeente the keyboard
of the cryptograph, the arrangement of £he 26 key; thereof being that of the
standa:-d typewriter keyboard except -that only 26 keys dorreSpondii.hg to the
éﬁtletters of the alphabet are included. Each key gf the keyboafﬁ.operute;
an electrical cgntact, as sphown schematically for the "Q" and “W"Ikeﬁé. In
addition, our kayboard ig provided with ; universal ba? which i3 eciuated with
each depression of any l.:e.y. Keyboards o.f this type are well knowg in the art
and require-no.further desc;iptibn.

The cipher wheel is shosn at 2 in Figure lo It may be made of bakelite
or similar matérial, and serves as a commutater for carrying 52 yrush-typs
contacts arranged in two ri-ngs c.)r sete of 2_6 each, one set being placed on
the obmerag face, 3, of the wheel 2, the other set beiﬁg aiﬁilarly placed on

the reverse face, 5, of the wheel. The 26 contacts on each face are arranged

equidistantly from one snother in a circle around the periphery of the face,

-
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the coptacts on thgﬁbveree face being connected to those on the reverse
face by means of flexible, inaulated conductors which pass through the
interiﬁr of the wheel, as shown schematically in rigure.i for two pairs
of'cogtacté. The cipher wyegl is fixed upon the shgft T, which seryés as
an axis on which the wheel may vevo}ve. The contacts of the obverse face,

3, of the cipher wheel press agaipat'ball-bearing type contasts arranged
on.the fixed plate 43 the contacts of the reverse face, 5, of the e¢ipher
wheel press.against ball-bearing type contacts arranged on the fixed plate 6.

The fixed p;utes 4 and 6 each contaln 26 oontacts arranged equidistantly ina
circle. The cipher whesl revolves between thess fixed plates 4 ané's g0 that
each cont.get on the obverse _f.aee; 3, of the cipher w_h-ael presen_i_a iﬁelt‘ "in'
turn to each contact on plate 4, q;d each-coqﬁact.on thq :évarse'fapé,.s, of
the cipher whesl presents iiaelf‘in turn to each contact on plate 6, as the
cipher wheel revolves. The contacts of plate slare reaheotiveiy connegted.

by conductors to the contacts of the keyboard 1; the qopta?ts of plate 4 Qre
réapeotivaly connecfed by conductors to a bank of 26 electrical élemﬂn&a which
may be emall lamps, releys, or.solanoids, only two of'wyieh are shown at 10.
For the sakg of simplicity of explanatioﬁ, it wii; ?e apguﬁed that the elec~
trical elements in this bank are lamps. Aes shown in Figure 1, when the key
7Q" is depressed, assuming the cipher wheel to be in ths position indicated inm
the figure, a cir&nit is eagablished as fgllowgs From positive pole of
battery 11 through conductor 12, closed contact at the "Q" key, conductor

13, contact 14 on fixed plate 6, contact 15 on cipher wheel
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2, conductor 16, contact 17 of cipher wheel 2, contect 18 of plate 4,-conan§-
tor 19, throngh lamp 20, conductor 21 to negative of btattery 1l. Lamp 20 Pas
8 translnegnt glass window before if, on which g letter is painted, eay the
lotter "7, Honce, depreasion gf the key "Q" on the keyboard gives the cipher
-rgsu;tant LU undgr the conditions specified,

Suppose that the key “¥" of the keyboard is dePreeaed, insteed of "@Q",
Bx fcllgwiné the path sét up for the electrical curreat, it wiil be seeu that ’
;he " laip will be lighted, Thus, recipreocity is estahlishe§ between tge
keys on the keyboaurd and the lamps so that if} for example, Q ®# W, iun encipher-
ing, W = Q in deciphering. The same reciprocai relastionship cam be established
thro;ghout the slphabet by connesting the flexible coﬁductors ia the interior
of the cipper wheel i# gﬂ-apprnpriate manner $0 pairsd contacts om the obvérsg
and reverse faces of the cipher wheel.

It ﬁhé cipher whesel we?g stationary, the relatio?ship between t#e ey

depressed and the lamp illuminated, that is, in the eduivalenee'batséen plain-

text and cipher letters, would be fized for esach wiringy of the interior of the
cipher wheel;. But the cipher wheel is rotstable and henmce this ralaiianahip

is subject to.variation. As thas far desc¢ridbed our cipher wheel ig by nc means
no;él in the art, similar wheels being Fall known in other cryptozraphs. Our
¢ipher wheel is, however,.no;el in respect to certain features connected with

the way inm which the relationship between plain-text and cipher letters is
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varied and controlled, and these featurcs will now be presented.

The rim or tir;v of our cipher wheel, 2, 1o provided with 130 pine ar=
ranged in five Buperimp.-aéied. bands, each band consisting of 26 equidistantly-
spaced pins. These pins ¢an be ele.vated_ into operative posiiions or Ieft-.
remaining in inoperative positions in groups of fives tr#nsversely to tt;g
tire, in accordance aith_the permutations of the 5~-unit or Baudot code.

Ta éxplain what is meant, we may say that according tc the Baudﬁt code, the
x;ermtation of elements for the letter A, for example, is represented thua:

12345 ) ' .
## — s TFor our purposes we will let the £ sign indicate that a pin is to .

be elevated into its operative position, the & sigr_:_,-'that it is to be left in
:'.-ts'inoperative_posi-tion. In Figure 2 there is a:;hm a side eie,vat.ion. ;iew of
.a section of the tire of thg cipher .ﬁ'heel,.ﬁith the pins now being deseribed.
The pine indiéated by dotted limes in the figure repreéent pins which have bean
left depressed in their inoperative positions; the pins indicated by shole lines
.repre'se.r.rt pins which have been ele¢vated into thaér operative positions. 'fhe
permutations represented in Figure 2 correspond to the B@dnt signals for the
!.etteﬁ Y, Z2 and A. -The order of the letters in'ﬁgnre. 2, i_s.; of course, only
illustrative, since all ithe pin_so cun be arranged _in -E:I:Opa;z-'.ative or inoperative
gos.i..tions to correspond with any sequence of signalg of the Bzudot cede, and

herice thié_aequgance may be varied at will.

The function of the pins on the rim of the cipher wheel is to control the
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cipher-oheel tranemitter shown at éﬁ 1p Figuré 1, which coneists eﬁéentially
of & set of 5 contacpﬁxeverg mer;ble bet;eea paired left and right ééntegtgo
‘HBormally, these contact~levers are held agaiunst ihe left contact; by the d#iign
of respective retrectile springs, btut Ehen a pin .on the rim of the cipher wﬁeel
ig in its operative pogition nﬁd ean_theréfcre present i£sélf to the ccotact~
lever with vhich it is essociated, it presses against the contect~lever and
causee it to make contuet at tﬁe'right, Pins in their inoperative position do
BoY, of eeurse, act upon' these contact—levérs, allowing the latter to remain
.against £heir respective lgfﬁ-hand.contactq; Tha-fUnctiou of the paired con-
tacts controlled by the reepective contactelevers of the cipher-whesl tians-
éitte} will be ezplainéd presently..

On the rim of the_' cipher wheel, and near the é&g& of thereverse facas, .'5,
there is o ratchet wheel, shoun in Pigure 3. This ratchet wheel contains 26
equidistantly~spaced teeth, only five of which are shown in Figure 3, one tooth
being.lébeled.éS. It is iikewise lgbeled Z3 in .Figure=lf fssociated with the
rat;het wheel ig thé pawl shown at 24, Fizures l and 3. - The ratchet whesl and
pawl, together =ith solenoid 25 and its armature 41, Figurea 1 and 3, control
£he movement of the cipber wheel in its rotatioam about ihe axis, 7, uﬁder the
drﬁve of coiled spring é.'whieﬁ ig wound by a motor not shown in the drawing,
The ?novenent- of the cipher wheel is step~by=step, at.i.ntervals u.;hit.:h will ba’

explaired aubsequently in discussing the way in which the whole system func-

tiona-.




— e . REF ID:A522174

.
The kay~ta§a transmitter, 26, Figure 1, is a slightly modified Baudot

¢code transmitter such es is employed with printing telegraph equipment of

the Westerm Electric or'ﬁqurum type. Its genepal features nsed not be 6x=
plained, similar transmitters being well kmown in tha art. Iﬁ is gufficient

: : fape |
_ to say here that apgontaining perforations permuted in accordance sith the
Baudot Code is pa;sed through this tranesmitter, setting up a series éf.s cone
tacts inside the transmitter in accordénce'tith the Baudot'cada. Tne trassmitter
_ia,-of conrs&; also provided with.a tapa-atépping megnet, 27, the fumction of
.whicn is to étep the tape forward at propsr intervals. The principal differ~
encé between the tranemi@ter as gasd_in atanéard printing telegrgph equipment
and as azed in our inpvention dqnsiéta-in-tha wmy in vhich the left and right
paired contacts of thé'normal Bandot tepe frnnsgitter ars intéruonnseieé;"xn
fh; normally-wired transmitter the five contact-levers and their ten aseociétad,
pgireg contacts are members of a sei of five seperate or-independent'circﬁits;
in the transmitter ag modifigd for our purposes the five déntagtilevére and
their ten associated paired sontacts are menﬂ.)ers- of a 'si.n'gle c:i.rcuit)a.a;' im ex~
plained in the next paragraphe

The key=tampe transmitter, 26, ip =ssociated and functiohs-joihtiy @ith

] av.gu\ e
the eipher-wheel transmitier, 22, to control thehdisplaeementa of the cipher

wheel in the following monner. Hote relky’zs, mhi&h is energized by current

from battery 29, through”a path which begins at conductor 30 and includes only
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ten of the twenty contacts znd all the contact~levers of cipher-wheel trans-.
mittor, 32, and key~tape trazamitter, 25, and.energes along conductor 3l. Hote
also the iilueirative seli-up of centa:té end contoct~levers at 22 end 26 in.
Figure 1, in which'a spacifie.case is presented. It is assumed thare that the
arrangement of operative pins on the cipher wheel which are &t that moment presents
ing themselves to the contact~levers of the cipherewheel transmitter, 22, cor-
responds to the Baudot permutation for_letter “Z'e At the sgmﬁ_pcmant'phe chare
acter on the key tape wnd the permutation of contacts seﬁ—up_within the key=~
tape transmitter, 26, also corresponds to the letter fZ". ﬂote'thét in view
of the manner in which the %wéntg contacts and the te¢n contact-levers of 22
- and 26 are interconnected, the circuit from battery 2% through relay.zs.ig com~
pleted only wheﬁ the_whole get of electrical copnectionn estahlished.at the
key-tape traasmitier, 86, coincides with the whole set of connections estab~
' lished at the eipher-wheel_transmitter,_zz, Hence, if "Z" ias set up in key=-

-

tape transmitier, 26, relay 28 will cpsrate only when "Z® is set up 1in the
' is set up

cipheresheel tramsmitter, 28. Similarly if any oither leiter, say "X",/in

the key-tape iransmiiier, 236, rslay 28 will operate -oply when "X is set up

in the eipher-wheel tramsmitter, 22. ‘The compiete pabh of the current when

such coincidence of conmections in transmiiters 22 end 26 is esiablished is

as follows:

From positive of batlery 29 along conductor 30, through sll the countact~
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‘ievers and éhé ﬁen associsted closed contacts of iransmitiers 26.and:22, conf
ductor 31 to back ccntaet 33, of armature 33, winding of relay 28, conductor
54, to negative of battery 29, It iz obvious thut since the arﬁatu?e 33 an#
back contact 32 of relay 28 fora parté of the circuit for energiszing relay 28,
as soon as the relay has received an impulse and armature 33 is attranted? t§?
cincuiﬁ for énerg&zing-rel&y 28 is broken at contact 32, Since armature 33.13
under tensiom of a retractils spriag, if noﬁ prevented from bei%g pulled bgsk
-into its normel position on release of relay 28, armature 33 would reeatabligh
contact at 32 end wuld set up a chaxte?ing. But the ﬁechaﬁiéal arrangement;
are such that when armature 33 is first drm.m up by rsley 28 it passes by and )
is-immediately engeged by.lever 35 and held froé returning to its retracted
position where it camn reestablish contact at 32, until lever 35 is displaéed_
bj machanical ection-to be deacriyed luter. Armature 33 of relay 26 also c?n-
trols the sedemoid 25, elready referreé to, whieh,,in turﬁ; controls the rota-
tion of the cipher wheel, 2, in the fellowing maaner:

The motor~operateﬁ.coixed spring, 8, tends to rotate the cipher wheel
in the direction indicated by the BTI0Gy BEY to the right. Tinis rotation ls
step~by-step, controlled by the solenoid 25, =nd the ratchet rcferred to above.
apsums the contact~levers in tramsmitters 22 and 26 set up to differend perza=~

tations so thet relay 28 is not energized and hence contact 36 is closeds A

current starts from positive of battery 37 through conductor 38, closed contact
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36, coudustor 39, dack comtact 40, emature 41, conductor 42, windiug:of
éolenoid, 25, conductor 43, 1o negative of battery 37. a momenta;y impuilse.
passes through 25 wnd causes armeture 41 tq be ettructed, breaking the cir-
cuit at bagk contacf 40, whersupon armature 41, uvader sction of iis apriag,
-returns snd again closes the eircuit st £0. Howevsr, ihe mechanical arrange-
ment is such that the mpmenfary attraction of srmaturc £1 releases the pawl,
24,.$ssociatad with the retchet on the cipber wheel and %hus allows the ci;hsr'
shesl, driven by coiled spring, 8, Lo advance one stép. Thus, the cipher whesl
continues to move, one step et u tims, so long as back contact 36 of relay 28
remaing closed. Then, however, the permutation of contacis set up in the dipher-
vheel transmitter becomes the same as that set up in the key=tape transmitter,
thue csusing the completion of ihé circuit through relay 28 as already described,
. and thus, when contact 36 is opemed. undsr the action of relay 28, and is held
0p€n by leve:r 35 as desceribed above, solencid 25 canéot eperate te withdrav arma=-
ture 413 hence tbe'pawl 24 caunnet be relsased, whe;éupon th; cipher wheel caanot
advance any further. A4s stuted before, the first impulse fhrgugh relay 28 causes
armature 33 t¢ be attracted, to pass by lever 35, which:théy'eugagee the armature.
Thus conmact.ss-remaine open us long as lever 35 engagesaﬁné holds it. 1It is
only within this period, when the eipher #heel is'aiatipngf&, that the keyboard,
1, can be mahipulated, the mechanicul arrangement beéug su?h that the keys of the

keyboard are locked excepi when the cipher whaei 1é:atat§6§ary.'

et e e
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SJuppose now a key is depresséd. The cipher resultant will be detzrmined by
the position of the cipher ﬁheel at this time, because the circuit sstabLisheé
througin the cipher cheel depends uéon the exact rélaﬁive pogition of this wheel
with.feapect to fixed plates 4 and 6. When a key is de;réssed, the ciphe? resule
tant is shown by the illnminated lamp; the latter continues to be i}luminateﬁ:ao

long as the key is held down.
Ab

We return now o relay 28 and its other armnture 43. The L tter controls
the operation of the jape-stepping magnet 27 of the key~tape tranamiiter 26, in
the followming manuers:

The tape-stepping megnet 27 is acinanied by baltery 44, dut the circuit {e

nvadann, 4L :xttinajéaL oud

normally cpen at contact 45, When *nlay 28 is energized, however;Acontacf 45 is
momentarily closed, allowing tepe-stepping magned 27 4o function. This causes
the key tape to step forwerd to¢ the next positiems It will reiseim in thet posiw
tion until the next time relay 28 is epgrgized.

There now remmins to he described only hows lewer 35 is controlled.

The keyboard il provided with a universal bar, operuble by every key.
Yhen a key is depresaed and then releused, the universdl bar, near the c¢lose
el its upward swing en return to normal positionm, actustes the lever 35, and
ceuses 1t 4o be withdraun from its eagagsement with wmuiure 36. The latter

inpediately returns to its mormal, retracted position, allowing contacts to -

' be reestablished st 32 and 36. In the meantime the tape-sbepping magnet
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having been aetuaﬁed.as described above, one of two things can qnppcn.aa
regards the seteup of comnections in key~tupe transmitier 26: eithe;-a new
set of connections between éontast-levara and paired contacts has been estab-
lished, or, by chance, if two similar chgractera ocour in sequence on the tape,
the same set of comnectious as before has been eatabliahed; These two cases
are deseribed in turns:

{1) 1If a vew set of connections in key-tape tranemitter 26 has been estab-
lished, say a set corresponding to the Bandot'sig;al for "X", the set of con-
nections no lfnger matches that set yp in the cipher-wheel tranemitter, 22,
which, a8 we have seenm, corresponded im the preceding case to ﬁhe letter "2%
Consequently, immediately upon c¢cloging of contact at 36 under action of the
universal bar, the circuit for energising aolenoid 25 is closed, allowing the
.ciphe¥ vheel to step forwarde It will contimme to do g0 until that ssteup of '
p}nn on the rim of the cipher wheel corresponding to letter "X" presents itself
1o the contact-levers of the cipher—§h3e1 transmitter, 22, whereupon relay 28
is cmergized, coantect a; 36 is broken, solemoid 25 deenergized, and the cyole
has been completed.

{2} 1f, by chance, ths nexit character on tﬁ; key tape is the sume ss
béfore {®Z" again), ;elay 28 ig immediately energised, since the clipher-vhsel
trqhsmitter is still set up for permutstion "z", Solenoid 25 doés not get a

chance tc function and the cipher wheel is held in place. Two letiers are
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therefore enciphered at the same positiom of the cipher wheel. Of course,

if the key tape now consists of a serics of “Z's“, the cipher wheel will remaim

in fixed.pbsition during the encipﬁgrment of a corresponding number of lettefs;
It 1 ;bQioun that the permutationa-of perferationa on the kéy tape as
well as the permntatioaslof operative.pins on thg rim of thé cipher: wheel must
be reatricted, to two sete of 26 similar permutations, otherwise there would be
{times whenr the cipher.wheel would continue to revolve indefinitely and no en-
' cipherm;nt or decipherment could take place. This is true for the feaaon that
in order to bring the eipher wheel to rest it is essential that a perm&tatiou
of pth ;n its rim exactly coinside.vith that pernut;tion.whiqh happens to be
.set up at tge.key-fape trensmitter at that moment. This restriqtion_to two
sets of similar permuiations does not, however, reduce the cryptbgraph;c security
_of the system.in any degree wﬁateoever._

In addition, attenmtion is especially called to the way in which a serious

disadvantage of other cryptographe employing the Baudot code for cryptdgréphie
purposes is obéiated in our system. in order to explain what is meant it is
necessary to enter inte a brief discussion of Baudot transmission from @he
pra@tical, edoncmic.poiﬁt of view, For this purpose we ;;n kardly improve
upon the excellent discussion to be found in G..S. patent No. 1,416,765,

issued May 23, 1922, to 8. S. Vernam, vhich 13 as follows:

"Arrangements have been dsveloped for enmciphering end deciphering
code messages by the use of printing telegraph equipmsnt, in which ar-~
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rangemsnts the characters of a message, when in code fo:mation, are
combined in effedt with the code combinations of one or more perforated
key tapes and the resulti code combinations make up the characters of the
snciphered message. ;FFf47F#4# 1In this device the code combinations of
the emciphered or daeiphered mesgage are recorded on a perforated tape or
the correspondiug characters may be printed if deslired and the message
may then be transnztted in any desired manmer to its destination.

"One ef the well-known codea utilized with messages prepared by .
printing telegraph equipment is the Baudot code im whiech each charecter
is represented by a combination of five ‘marking* or *spacing® impulses.
In a five-unit code of this sort there are thirty~two different code com~
binatione of which twenty-six are used to desiznate letters of the alpha-
bet and the remaining six combimations are used as ‘stunt’® signals to con~
trol operations of the printing mechaaism, such as ‘line feed,' 'ecarriage

_return, ' etec, In the above-mentioned method of enciphering messages these
pix "stunt® sigrals will ordinarily appear at irregular intervals im the
cipher message and therefore they musi be recorded in some way in the
written or printed form of the message, The presence of these *stunt'
pignals cen not be avoiddd by omitting them from the original message
and key tapes because of the famct that they are produced by varicus com~
bina'ions of letters in the message with letiers in the key tapes. If
an ordinary printer is used to record the cipher msssage the result would
be a badly confused message due to the fact that the ‘*stunt’® sigrals occur
at other than the proper t{imss. To avoid confusion of this sort printed
cheracters must be used to repreeent the ‘stunt® gignals in the printed
form of the mesasge. It might also be possible to utilize numerals or
punctuation warks for this purpose. A cipher message praepared in the
above manner is not im desirable form for transmission over the ordinary
commercial types of telegraph or cable lines for the following reasons,
‘The usual practice in preparing cipher messages for transmission over
commercial lines is to divide the letters imto groups of five. The tele-
graph companies count each group of five letters as ome worl in charging
for such messages. Mixed groups containing both letters and numerals are
not accepted for transmission by cable and when transmitted over land lines
each such group is counted as five words. is the mumsrals designating
‘stunt® signals might appear freguently im the cipher message it will be
seon that the charge Hr tranemitting such a message over s commercial
line would be exceedingly high.* .

In the patent to which reference .hae ju;st been mads, a spscial mechanis:n
was devised to suppress th; six extra:eharactera which c#nsa all these difficul-
ties; end while accampliéhing_the object intended)the mechanisﬁ is quite com-
plicated and has in addition the fhrtﬁer disadvantage that the method seléctad
to. escomplieh the ouppression of the six extra characters results in incréasing
the number of eharact;rs to be trausmi&ted.hy as such as 10 to 30 per cent. In

our invention, both these disadvantages have been eliminated in the simplest
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-nunyer possible, vi:.; by arrangements which necessitate only 26 of the 32
Bandot_permntationg for cryptographic purpeses. So far as cryptographic
technique.is concerned, basically our arrangements for e;iminating_the aix
extra characters ordinarily introduced by the use of ithe Baudot csde for
eryptographic purpdses differ from those described in the patent referred
to above in tha_gollouing regpect. In the cryptographi; system unéerlying

‘the laetter method tha cipher resultants in the eryptographic process are the

resultants of electrical interaction between a set of signaling slements in’

the Baudot cede set up by a message character and a set of siguhling e¢lements
in the same code sel up by s key character; these resultants can not be restricted
to but 26 of the 32 possible Baudet'pérmﬁtutiona because of this interadtiom.

In our cryptographic system the cipher resultants in the.eryptographic process

are not at;all the Eesultants of electrical interaeti;n between twé-aéts of
eignaling el?mépts.iﬁ'the Baudot code; the signaling element representing the
message character is not at ail in the Baudot code and does not interact directly
with tﬁe sigﬁaliag elements representing £ye-key character, nor is the cipher
resultant represented by signaling elements in ihe Daudot code. The role the
Baudot cods plays in our system is, 80 far as signaling elemente are concerned,
enly an indirect one, and ithat is why in our system the restri;tion of cipher

characters to a set of only 26 ie rendered easy, without any apparatus apecifi-

cally introduced to suppress the six extra characters.
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1t is obvious that instead of having the cryptograpb function to pfodﬁce
evaneacent signale of the t;pe indicated iu-tha_Ibregoing.dea§r;ption, 1§.ia
poasible to prcvidg at 10, Figure 1, a set of 26 solemoids, instead of a sel |
of 26 lamps, which solenoids would act directly upon the keyboard of a ty?aﬁ

g0 :
writer with which they are asscciated,/as to cause the typewriter to print
the letters of the cipher message, in the case of enciph.ering,. and the let-
ter; of fhe plain~text messagé, in the case of deciphering.

Again, thege solenoids, instead of being asssociated with the keyboard
of an brdinary typewriter, might be associated with the keybeard of an suto-
matic telegraph transmitter keyboard, and thus, in {he case of enciphering, ‘
bring about ﬁhe transmias}en of gignals corresponding to enciphered lettaré..

At the recgi;ing end of this sybiem, thq'reeeived signals would act dirsctly
upon_the keyboerd of the cryptog;nph, and the latter rould.cause the rsceived
eryptograched signals to be deciphered sand, if the cryptograph at the receive
ing end is associated with o typewriter as described in the preceding para~
gréph, the cryptograph would canee-a.written record to be made of the de~
ciphéred message.

It is alsc o#viousﬂthat the mechanism which we have pfovided éeruits
of vaéiations in cryptOgrgphic regsultants other than thése introduced by

changing the key tape. One of thege sources of variations lies in the

poesibility of changing the permutations of operative and inoperative pins
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on the rim of the cipher wheel. Another source iice in fhe chﬁnging éf :
connections between thé ﬁeybearﬂ contucts and the conﬁacts of plate 6, Figure

l3 or between the cchtanta Sf plate 4 and the signaling elements in bank 10,
Another source lies in the changing of connectione bet-een'the contacts on the
obverse and reverse faces of the.cipher wheel., Finally, an important source

of variation lies in the changing of the connections betwsen the paired Qontacta
" of ﬁhe tape transmitter, 26, and ihe cipher-wheel transmitter, 22. All fheae
sources of variation existing within the mechaniam iteelf are subsidiary, how-

. every tc the principal source inkerent inm comstant changs of key tapeﬁ, and

it may be said that s0 long as a given key tape éoexteﬁsiée in nuaber of char- .
agcters with that of tha.inzsliigence-to be encipparéd, 80 that no tvd mesgsages
are gver enciphered by the same key ﬁape.or portion thereef; and eo long as.
these key £apea consist of unintelligible, enﬁirély randomize& sequeunces of

characters, the ﬁasaagea enciphered accordirg to such a system are absélutely

indecipherable without actual pogsesaiod of the key tapes employed in their

encipherment or e kncwledge of the sequence of the characters oh_aueh-key

tapes.

IJL))k Srriam o
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l. In a cryptograph, a zé;element keyboard comprising a set. of 26
contacts for closiﬁg respective circuits to a get of 26 signaling elements,

| . o o g W D S TR

a rotataﬁle cipher wheelh;or varyiog the connections between the contacts
of the keyboard and the elements of the set of signaliﬁg elements, a firsf
transmitter mechunically controlled by the cipher whesl, a sscomd trzasmitter
controlled by a tape bearing perforaticps perouted in accbrdance with a plural-
unit code, and meuns, under the joint comirol of both lirst ind second trans-
mitters, for cont;olling the angular displacements of the cipher'wheei.

2e In a cryptograph, an elecfrical circuit comprising a source of cur-

rent, a relay, a first set of five vibréting contact levers capable of being

permutatively positioned with reopect tc their ten associated paired conﬁact

points, und a second and similar set of contuct leverg and contact poinmis, the

individual contact levers and contact points of hoth sets being interconneccted

in such a manner that ihe circuit is completed and the relay energized at only
ke .

such times us theﬂseries_of coanections established within the first set of

contact levers und their associsted contact points is identical with ﬁhetﬁ£§%?

geries of'connections established within the second set of contuct levers

and their associated contact points,.

3. 1In a cryptograph, an electrical circuitf comprising a source of

current, & relay, a first set of Pive vibrating contact levers capable of

being permutatively positioned with respect to their ten associated paired

contact pointe, & second and similar set of contact levers znd contact points,

- 11-
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the individual contact levers and contact points of both sets being inter-

connected in such a manner that the circuit is complsted and the relasy sner-

£ -
u._.".“.\p.fe-"(."-.

gized at only such times as theNseries of connections established within the

first set of contact levers and their associated contact poihts is identical

@ ,

with thehserigs of connections established Qithin the second get of c?utact
levers and their sssociated contact points, and means for permutatively vary-
ing as & set each of the twe said sets of contact levers.

4, Ina cryptograph, an electrical circuit comprising & source of cur-
rent, & relay, a first set of five vibrating cqniaet levers'éaﬁéble 5f beiﬁg

permutatively positicned with respect to their ten associsted puired contact

peints, a second and.similar set of contact levers wnd contact points, the .
individual coniact lévers-and contact points of both sets being interconnected

" in such a manner that the circuit is'completed end the relay emergized at only

R
R

\J\.ut,.";:\-'--l- ) . R L.
such times as the&series of connectiornis estublished within the first set of

wdele.,

contect levers and their ussociated contact points is identical with the series

of connections established within the second set of.éontaci levers and their

associ&?ed contact points, and means £ef permuta#ively:vanying és a.set each
of the two said sets of contact levers, said pérmu}ativé vaeriationg being in
accorgance witk the same plural-unit code fpr both-setg'gf contact Igveré.
.5. Ina cryptogréph? an electrical circuiticomprisi?g a source of cur-
rent, a relay, a first.éek of five fibratﬁné cbntaét ieYers.capab1e ﬁf being

- 20-
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permutatively positioned with respect to their ten associated psired contuct
pointe, a2 second and similar set of contact levers-and contact points, the
individual contect levers and éontact points of both sets being interconnected

in euch a munner thet the circuit is completed and the relay emergized at onmly

-..A\.'.:\).::ﬁ'._.
such times as thﬁhseries of connections established within the first set of
L) LN ’ , ,:J
contact levers and their associated contuct points is idenmiical u1th theﬁfenies

of connections established within the second set of contact levers and their

asgociated contact points, means for permatatively varying as a set each of
. . )

the two sets of éontﬁct levers, the.permutative variations for onme of eaid sets

of contact levers being in accordance with one plural-unit code, those ror‘ﬁhe

other of the two sets of contuct levers being im accordance with & different

plural=-unit code.

6. In a cryptograph, a cipher wheel bearing on its rim 26 sets of pinms,
the sets being equidisténtly spaced around the rim, each seﬁ'conaisting of
five pina equidistantly epuced trensversely to the rim, each pin being capable
of baing fixed in an operative or inoperative position, the five pins of each
set being arranged in operative and inoperative positioms according to a. dif-
ferent parmutation_of.a S-unit code, -

‘fe In a cryptograph, a rotatab e cipher wheel bearznc on ite rim 26 sets

of pine, the sets being equidistantly Spaced around the rim, each set consist~

iag of five pins equidistantly epaced transversely to the rim,.each pin being

:u -




REF -ID:A522174 e

capable of being fized in an operative and.inoperativé position, £hé fiye
pins of euch pet beihg érrangéd.in operafive and iéopérative positibng accord-
iug to a d:fferent permutation of & . 2 S-unit code, the cipher wheel also.bear*ng
on its obverse and reverse facee respectively a set of 26 equidistaently spaced
contact surfauces ar}anged in a ring on the periphery o% said facaé, the contact
surfécés on the obverse face 6eing-conﬁected respectively to the comtact eure
fuces on the reverse face, the bouneciiana being fcrtuitonsly esuabiiﬁhed.

8. In a cryptograph, a rotatable 1yh r wheel hearlng on its rim 2
_sets of pins, the sets of pins being equidistantly spaced around.thé rim,
each set congisting of five pins equidistantly Qpaced tmansvérsely gﬁ-the rim,
each pin being capable of being fixed in an cperative and inoperatiye Po§;tioa,
ihg five pins of cach set being ;rranged in operstive and inoperative goéitiaps

according to a different permutation of & Seunit code, the cipher wheel also

bearing on its obverse and reverse faces xespéctively a set of 26 egquidistantly

spaee& contacf surfacgs arranged in 2 ring on the periphery of said faqéé, the
contact aﬁrfacés op the obverse face being éannec£ad respectively_to the con~ _'
ﬁact surfaces on the reverse fuce, the conmections béiné fortuitously ea£ab-
lished reciprécally in pairse.

9; In a.cryptograph, 8 relay in an.eléctric circuit, a rctatuglg
ciphef wheel bearing on its rim 26 gets of pins, the sets of pins being

equidistantly spaced arbund the rim, each set consisting of five pins

2
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eqpidistagtly spaced transversely to the rim, euch pin being cazpable oflae;ﬁg
.:i;ed in an Operétive_and,inoperative position, the five pins of each set be=
.ing arranged in operutive and inoperative poaitiong according to a different
permutgtign of o Seunit code, a Cipher-wheel tranémitter controlled by sai§
p?ns, said cipherewhecl transmitier ¢omprisipg a set of ten contact.points a;-
ranged in two groups of five in oppositg banks betweep which vibrate five per;
nutatively operable coﬁtéct Levg:a tanéeniiélly adjacent t§ the ciphér-wheel,
‘said gantact levers under control of the pins om the rim of the ciphermwheel
setting up a serles of five portions of an electric c.urrent.thrt_:ugh all -o.f the
contact.ievers anﬁ five of their ten associateg pqatuct pointe.
10. Ina cryp£Ograph, a reley in an eleg@ric cireuit, a rotutable cipher
wheel beariuﬁ on its rim 26 sets of piﬂs,_the'aets gf pins beiygfeguidistgntly
~ spaced arouné.the rim, cach set consisting.of five piﬁs equidistanf;y speced
transvérgely to the rim, éagh pin being_cgpahie of_being:fixed in ;h-§peru£;ve
and inoperative position, the five pins of each set.heing arranged in operative
and inoperative positions according io a different permutatioh o£.¢;§-unit_code,
a cipher—wheei tranamitter controlled ?y said pins, said cipheresheel trans=
mitter comprising a first set of ten contact points.arfange§ in two_groupa of
five in opposite banks between which vibr;te five permutatively operable &on-

tact levers tangentially adjacent tu the cipherewhesl, said contact levers under

control of the pine on the rim of the cipher-uhesl setting up a first series

of five po:tiona'of the circuit for cperating the relay, aai@_portiona

=28
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_inc.luding all of the contact levers and five of their ten mssociated points,

a perforateé-tape transmitter céntrolling a second set of ten contac? points
arrangeﬁ_in-two.grouég of five in Opéosite banks between which vibrate five
permutatively operable comtact levers thus sgtting up & second series_of five
p.ortions' of the same circuit for operating the relay, said portions includ-
_ing a;l qf said contact levers und five of thgif fen aoacciatad contact-ppinta;
the various elements of said fir?t and second series of porfions of the cir-.
cuit fgr operating ihg relay being interconnected in such a manner as to form
a continuous path for th.e passage of the cu.rrent. only under c-ertain'specified '
conditions as regards the permutative pgsitioﬁs of the first and second scts

. of permptatively opereble conmtact levers.
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i1, 1In a cryptograph, the combination of a cipher-vheel transmitter,
a rotateble cipher wheel bearing on ite rim 26 sets of pina cepable of
being arranged, as regards their being in operative and inoperative posi-

tions on the rim permutatively in groups of five in accordance with 26 of

7 .
the 32 permutations of a S-unit cods to co#t_ro]_. t:he c_i'ph.er-.wheel trang-
n{iyter, and & tape transmitter,

12. In & cryptograph, the combination of a cipher-vheel transnitter ,.
a .ifét-aili.able'ciphar.she:a;l b;aring on its rim 26 sets of pins ca-pahle. of be-
ing grranged,éa regards their being in operative and inoperative positions
on the rim;,-pex'_mutati.,vefy in gro@s of five in accordance wifh 26 of the 32
p?.;mtations. _.pf'e. 5-uhii;. cods 1;:0' eoﬁtrol_ the c'ipher_-wheal fransmitter, and.
a ‘tape traﬁsmittelr, said tape transmitter; under.the control of & perforated, '
key tape whic§ i.a_ passed through the transmitter, and said cipher-wheel trans-
m:Elttér jointly .cqn.trolling the"angulalf. displacements of the ci.phe.zr wheel: in.
ene_iphex.'ing or deeip-herinlg measages.

13. Ina cryptééraph employing in combination @ cipher-wheel trans-

mitter, rotatsdble cipher wheel which bears on its rim 26 sets of pins cap-

T
N
‘able of being arranged, as regards their being in operative and inoperative
pdsitions on the rim, parmtativelj in groups of five according to 26 of the
32 permutations of & f-unit code to control the cipher-wheel transmitter,

and 8 perforated, key-tape trensmiiter, means by which seid transmitters
Jointly control the angular displacements of seid cipher wheel in -encipher-

ing or deciphering messages.
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14, In a cryptograpﬁ emplqying in combination a eipher-bhee1 trnpa*
mitter, rotatable cipher wheel which bears onm its rim 26 sets of ;ina.cap- )
able of béigg urranged,as regards tﬁeir baing in operative and inope;ative
positions on the rim, permatatively inm groups of rive'accdrging io 26 of th{
33_§ermntations of a S-unit che:to control the cipher—wheel-tr;nSmitter; and
a perforstéé, key-t;pe transmitt;r, means by which said tr&nsmitferQ jointly
control the anzuplr displacements of said cipher whéql in enciphering or
_deciphering méssages, eaid means consisting of s motor-driven coiled spring,
| a ratchethst%aeheé—to the cipher whee}, a solenoid, the armature of which
actg=qn-the ratchet and permits the Fipher.vhegl to be displa;ed angﬁlarly
in stepwige Tashion, the solenoid being,actu;ted by.maans under the joint
controllof the cipher-wheel transmitter and the perforated, key-tape trans-
nitter.

L§,-.In a cr{ptOgrgph employ?ng in combination a cipher-wbeél.traﬂs-_
mitter, rptatabie cipher wheel whieh beafs on its rim 26 sets of pins capable
qr being arrangea, as regards their being in operative and ipoperative posi~-
t?ons on the rim, pe;mutatively.in groyps of f;ve according to 26 of .the 32
permufations of a 5~unit code to control the cipher-gheel tranemitter, an@ a
pefforated, key-tape tremsmitter, means by which said transmitte?a jointly
control the angular displacements of said cipher wheel in eneiphering or

deciphering messages, said means consisting of a motor-driven coiled spring,

-1& -
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a ratchet attached to the cipher wheel,.a solenoid, the armature of which
a;ta og the ra#chet'ana permits the cipher wheel to te displaced aﬂgglarly
in atquiae fashion,.thé aolenoiﬁ being.actnafed by means under the joint
control of the cipher-vheel transmitter and £b§ pc rforated, key~tape trans-

.

mitter, said joint control being according_ﬁo the rule that the cipher whéel

under the drive of the motor-driven coiled spring is« caused to be displaced
angularly in stépwise manner by the solemoid, the latter acting in comjunction -
with the ratchet until the permutaiion of pins on the rim of the cipher wheel

sets up in the cipher-pheel transmitter a first set of five portions of en

electrical path through a first set of five of a group of ten paired cogtact
points end asso;iated_five contact levers comprising said cipher-wheel trans-
gi@ter, said firsf set of five portions éf an electrica} path exactly matching
a gecond end similgr set of five portions orhfhe EZZS:LIfE;r;eax path through
e second set of.f%ve of a group of ten paireé contact points and_aséociatéd
five comtuct levers coﬁtbolled by the tape trunsmitter, whereupgn the ciPher
.wheel is halted in its rotation.
16 Ina crypﬁqgraph smploying in combination a bank of 26 sign&liqg
eleﬁenta, a.26-e1ement keyboard eomprising a set of.zs.cont;cts for closigg
:"resé§:tive circuite to the set of pignaling elements, a blural—unit-code |

key-tape -transmitter Jointly cohtrolling,with the keyboard the set of signal-

ing elements, means for changing the eiectrical paths between the elements of

| 29 -
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-ths ke&board and the.elemente of the bank of gignaliné-elementa;.ééi;:meana
eensiatiﬁg af?a.cipher wheel with a firét ;e;-of 26-contacta équidis;antly
aistributed-o; the=§bvar§e face of the eipher Eheel, a aec;n;*ané.ﬁbmalogbﬁs
set of 26 cﬁntacts equidistantly distripu@éé ;n the feverée-face of fﬁ;_cipher
wheel, insulate§ conductars-passing throagh the eipher wheel and_cqnnecting
the contacts of the obverse face respéctively with tbe contucts of ihe revefse_
face, om the rimﬁqf the.nipher wheel ;6 ééts.of pins capable of beiﬁg arranged
in operative and ;haperative positions'according to tﬁe permutations ‘of g S-unit
code, a cipher}wheel transmitter compriéing s first set of five vibrating c;n-
tact levers actuateﬁ by the permutatively positioned pine on the rim of the
cipher wheel to set up tﬁrough the contact levers and five of tﬁeir.éssocigted
ten paired contact points e first set. of five portions of an electfiéél_path
for the control of the angular displacement of the cipher wheei, a second get
of five vibrating contact levers actuated by ths plural=-unit-code key-tape:
transmitter to set up through the five key-tape tranamigter contact levers
and five of their.;asociated ten paired contact points a secon& set of five
ot bA¢*‘Vg | o .
portions of‘kpe same electrical path for the contrgl-of the angular displace-
ment of the cipher wheel, mcans for impartiyg to the cipher.whéel a rotato?y
' movement, latter means being under control of said electrical path, said ...

control being according to the rule that the angular displacement of the cipher

wheel continmes until the first set of five porticns of eaid electrical path

exactly matches the second set of ﬁortions.

[
3
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17.. In a cryptograph, the method of enoiphering which cansiﬁtg.in con=
tinucusly varying the cipher reaul¥§nt of a gtﬁen blain-te;t character by ex?
ternally congrolling the angular Qisplaéementé of a réiatablé, éylihdrical con~
nection~changing device.interpda;d between the élement upon which.the plain-

: which -
text character is established and the element upon/the cipher character is in=

dicateda
18.. In e cryptograph, the methed3of'enci§hering which consists-ig ggg-
tinuou;ly'Qarying the cipher resultant of a given plain-tegt chai@étgf by exter=-
ualling cont;olling the anggler dieplacegepte of a ;otatab}e, cyligdrical-cona
nectionechahgiﬁg device intérpbsed-&etweeﬂ_theelegmny upon which znejplgiu-
text character is established and‘tﬁe elegeut upon which ihe ciphe?'eharactér
iq.;ﬁdicaged, saié external control consisting in usiﬁg an electrical trans-

mitfer through vhich is passsed a perforated tépe bearing perforations corres~

ponding to an uniatelligible, random sequence of charucters in a'plutél-nnit-code..

:19« 1In & cryptograph, the'method_of enciphering which consisﬁs_in.continu—

. ogsly varying the cipher rssultant of a given p;ain-teft‘churagter'hy taef?ally'
eont?o;ling the angular displacements of u roﬁutable,'nylindrical.connection-
ghanging Aevice_interposed between the element upon‘whicﬁ the plain-text characier
is esfablished and the gleqent upon which the cipher charagfer is'indics£ed, ssid
externzl control consisting in using gm electrical transmittér thropgh,?h;ch is

paseed & perforuted tape hearing perforationé corresponding to an unintelligible,

.' '_-lq-' .




REF ID:A522174

(Y4
k)

random soquence of charactérs in a plural-unitecode; and constantly changing
eaid tape.

20. 1In & cryptograph, the method of enciphering which consists in coti.
_ . S ' _ .
@inoualy varjing the cipher resultant of a given plain-téx£ charecter by exter

hs

" nalliag controlling the angular displacements of a rotatable, cylindrical con-

nection-chunging device.intefposed between the slement upon which thq plain-
text éharactsf is esteblished and the element upom which the_ciphef éh;racter
is indicated, said external control consisting in using an.elecfricai frgﬁs-
mi?ter through which is peassed a.perforatéd_tape'bea;ing éerforationé corre;-
poading to an unintélligible, random segquence of.characters in e plural-unit-
cpdé; coustanély changing said.tépe; and making said tape coextens;ve:iq length
with the lengtﬁ.of the meséage to be encipheredﬂ

'2le Ina cryptograph; the method -of enciphering which cqnaistsfig con=
tihuoual&'varyiné the ciphef resultant of a given blain-textjchaiactgr by ex=

ternally controlling the angular displacements of a rotatahle,_c;lindriéal con-

nection-chunging device interposed between the element upon which the plain-teat

character is established and tﬁe_e;ement_upon which the giphericharucter is in-

dicated, said eqtprnal_qﬁﬁpro;'consiqﬁing in using an electrical transmitter
}hfough;which is pessed a ‘perforated tape bearing perforaiione correspoudihg

to an unintelligible, raﬁﬂqm sequence of characters in a plural-unit-code;

it

'copstantly changing'said ﬁﬁpeg and mbking-aaid tape coextensive in iength'
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with the total lengths of the sst of messages to be enciphered.

2%, In'a cryptozraph, the method of enciphering whi@h consists in-

'contimuously verying the cipher resultant of a given plain-text charaéter

by externaliy_éontrclling the angular displacements cf a i;tatépletmé¥lin.
drical connection-changing device interposed betwgen the element upou which

the plaiﬁ—text character is established and the element upon.which the cipher
character is indicated, said external control comsisting in usging an elec?rical
trépsmitter through w&;ch is passed a perforated tape beuaring pérforétions cor-
reaponding to an unintelligiblé, random séqﬁence-of characte;a iﬂ_a.plural-unit
code; cépstautly changing said iahe; makiﬁg said tepe cogzte&éive in length

with the total lengths of the set of messeges to bg:enciphered; and constant-

ly changing said iape with each different set of messages.

23. In a cryptograph, the method of enciphering which consists in con=-

. tinwously varying ithe cipher resultamt of a given plﬁin-b&;t character by ez~

ternally coqtrolling the angﬁlar displacements of a réyéﬁgbie,.cylindrical
connection-changing device interposed between the'qi;ﬁént_ppqn which the plain-
text character is established and the element upéhTwétéhjihe-cipher character
is indicéted,'aaid external control consisting'iﬂ?ﬁsiéé_an'glectf;cal trangs-~
mitter tﬁrcugh which is passed a perforated't;pé}b€gfiég égrfarations corres=
ponding to gn unintelligible, random sequence q?jpﬁ;féétgréxin 3 pipral—nnit-'

i i .

code; and causing said transmitter to operate jdiﬁtlyﬁﬁith means under control
Ve '
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of éaid ;dnnéctéqn-chéngiﬁg device,

24 In a crﬁptogrgph, the method of engipheéidg ﬁhich consista'iﬁ_cou—_
tinuouély varying the c;phér'reSultant of a given plain-text character by ex=
terpally controliing the ;ngular displacements of & rotatable, cylindridal
connection-changing device interposed petyeen the element upon which the plain-
text character ia'eqtéblished end the elemént upon ﬁhicp the'éipher charaseter
is indicatéd, said extern&l.control conaisting in using an elecériéal trans- -
mitter thfodgh which is passed.a perforated tape b;aring perforations cof}es-
ﬁonding to aﬁ unintelligiblé, random seqﬁence of characters in a plufai-ﬁnit-
code; and caﬁsing said transmitter to operate joimtly with means under control
of-the'connection-changing device, 1at£gr means congisting pf a trﬁnamiéfer con=
trolled by_pips p;ojéctiﬁg from the rim of the connéction-changing dévice.

25, Iﬁ a cryptogruph, the method of ehcibhering which consisté iﬁ con=
tinuously varying the cipher reSultaﬁt of a given pl;inftext_bﬁargcter oy éx-

 ternally controlling the angular displacements of .a rotatable,.&yliu&rical

connection-changing device interposed'hetween the element upon which the plain
text character is established und the slement upon which the cipher character
is indicated, said external couirol consisting in using an electrical trams=

mitter through which is passed a perforated tape bearing perforatioms corres~ -

" ponding to an unintellizible, random sequence of charucters in a biural—uhit-

code; causing said iransmitter to'operate Jointly with means under.control of

aaid'connsction-changing device, laiter means comsisting of a transmitter con-

R




T 77 REF ID:A522174

N, | AN

[+
‘»

" trolled by pims projecting from,the rim of the commection-changing device; and
. be : _ | o :

' causing said pins tq/arranged in sets in operative and imoperative posi#iena cor-

'reapondigg to éermutétioﬁs of a plural-unit;code.'

26, In a cryptograph, the mathod of encipherihg which'consists in bop-
tinuously varying the cipher resultant of a given plain-text cyaractér by éx-
_ercising a two-phasé'control over tﬁe angular displacemeﬁts of a rotatable, C
'cylindiicﬁl'cSnnection*changing device'interposéd between the element upon
which the plain-téx£ character is:estab;ishe&'undlthe elemegt upﬁn thch the
cipher character is esﬁabiisheé; causing one phase of said two-phase control
" to be exercised by an element which is exférnal to the cryﬁtograph iisélf;
and causing the other phase to be exercised by an element which is a.ﬁéﬁbe; :
“of the cfyptoéraph..

27, in“a cryptogr&ph? the @aghod.of-enciphgriqg ;hiéh comsists.in_coqﬁ
tinuous 1y varying the cipher reaultant of a'gifen plai#ﬂie;t chargcter by'exj
‘ercising & two-phase control over the'aﬁgﬁlap disél&éeméﬁfs.of a rofatable,
cylihdricél connsction—changing.devi;e ingérposed bétﬁaén:the aeﬁent uﬁon'wﬁich'
the plainftext charaéter is aatéblisheé ané the eiemeé% npon.whidﬁ the c;ghér
character is establiéhed; causing one phase of sa#d twd-phésé control to be
exercised by an element which is external to the crﬁptoéraph itsélf, said phase
consisting in uging a first electrical traﬁsmittef.thrbugﬁ ﬁhich is éassed a

perforated tape bearing perforations'corresponding to an unintelligible, random

-éis -
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sequence of characters in a plﬁral;unit code; cgnsing the other phase of
said {wo-phase control to be exercigéd b& an element wrich is.internal to the
cryptograph itself, the latter bhaee consieting-iﬁ_ueing a second elecfrical
transnitter contrblled by piné which project from ﬁﬁe rim of the coynection-
changing device, aaid pins béing arraéged in pé;mutatioﬁs éorresponding t$
26 leftefstof"a plural~unit codej and causing the first and second trnns;

- mitters.to.intefaci in jointly coutrolling e solencia, said aolénqid being

- 80 positioned and actuat§d ;s té control tkhe successive angulaf d%sblacepenta_ -
of the'connection-chanéing device,

28, ;n a cry#tograph-empiojing as one of its keying eleqe?ﬁé a tape

transmitter through whi&h{ig péssed & Key tape béating perforations pormuted

" in accordance with a five-unit code, the method of eliminating from the {final

' cryptograms those six permutations of said code which have no sténdard equi~
valents in the Horse code, said method consisting in causing the key-tape

' transmitter to interact with a second transmitter which is entirely independent

of dohtrél.ﬁy the message characéer.

29;_ In a cryptograph emplo&ing as one of its keylng eleménts a tape
transmitter through which is passed a key tape heafing perfqratiohs permutgd
in accerQa!_)ce \.with a five~unit code, t_he metiod .or eliminating fromt he fing_l
cryptograms ﬁhoae-six penmutatiohs of said code which héwé_no standard squi=~
Valenté ip the Korse code, said method consiqting in c§uaing said key-tape

transmitter to serve as & means of opeming and closing a set of five in-
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dependent circuit breaking elements of s single electricel circuit having
| " a set of -tem such indeﬁendent circuit=-breeking czlemonts., -
30. 'In'a-cryptagfnph-employihg a first transmitter controlled by a

rotatable, cylindrical connection-changing device and a second tr&hsmitter-

controlled by a perforated key tape bearing perforat;cné'permuted:in accord~
ance with a five-unit code, said key tape cerviang =s the keying,eLémént for
cipneriné, the method of eliminating froﬁ the final cryptogrems those six

pé:mﬁtatiqns.of said five-unit code which have no standard equivalents in

the Horsec code, séiu Qethod cons?ating iﬁ.céusing boﬁh ﬁransgift%;é;%o séfve.
jointly as a ﬁeéng cf'opening and clesing.aﬂéingte electfical éircﬁig'haﬁing

i ten 1ndepehdent_girquit-break;ng e}ementaiéﬁégﬁgéé in two sets ofié%;e, the
first aet'being controlléd hy one of said.tr%nsmibtersg-the seconé_éé? geing

controlled by the other transmitier.
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