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This inveniion deals with eryptographic machinery for automstiocally
enoiphering and desiphering messages. The objest of the invention is the
provision of a oryptograph with a keyboard for high=speed manusl operation,
a bank of indicating devices or electro-magnets for noting or rescording the
cipher symbols of the messages as the latter are being snsiphered, and for
noting or recording the plain-text letters as the messages are being de-
eiphered; and certain oiphering mechanisms interposed betwesn the keyboard
and the bank of indiocating devices or slestro-magnets for constantly change
ing the relationship betwesn the message characters and the cipher symbols.
The invention is primarily concemned only with the ciphering machanism re~
ferred to sbove, which is of simple design but neverthsless yields erypto~
grams of great security. This ciphering mechanism employs means which are
novel in the eryptographie art in that it involves operation along a time
axis, and the exsot oryptographic resulis are dependent upon a time factor
which is constantly changing in an irregular manner,

The invention is desoribed in connection with four figures. Fige X
is a diagramatic representation of the parts of the mechaniem together with
oertain oircuit arrangements, Fige 3 is a disgramatic representation of
moans for imparting uniguenses to messages even when the latter are en~
eiphered Ly the same keying sequense, Fig. 3 is a disgramatic representa-
tion of the electrical eircuits applicable to the system showm in Fig, 2,

Fig. 4 shows an alternative soheme for one of the bhesic slements of the
neshanism shownn in Fig, l.

Bpproved for Belease by NSA on 09-30-2013 pursuant to E.O. 13524




REF ID:A339539

Fug. o Sq0 N

In Fig. 1 the princips] elements consist of a keybosrd 1, a bank
of indicating devices 2, a rotut cipher commutator hereinafter oslled &
rotor 3, a distributor 4, a cam-wh mechanism § for producing a cipher-key,
a persutstion~translstion mechanism hereimafter called s translathw 6, and a
switchboard 7.

The fund=:mental cryptographic principle of the present invention
is as follows. Keybozrd operntlon 1a cyolic in character snd ie performed
with a cadence simil~r to that in teletype operation. Duriang each oycle of
keyboard operation, hereinnfter referred to aa“&gghpporating cyele, the
successive alphabets of a scomplets set of zq:iix. ¢ipher Alphrbets &re
presented in n {ixed sequence, for potentisl employment in encirhermemt or
decipherment, Only one of thes@® cipher alphsbasts, however, is selected
during ench opersting cycle and the seleotion ig varied in succeassive operating
cycles according ‘o a2 very long cipher key established by means to be described.
Broudly speuking, the foregoing cryptographic operation is acccmplished
practicslly as followas, <The opersting cyels is divided up into 26 equal
time-intervels by meana of the diatributor 4, and a letter may be encipher
(or deciphered) within any one of these intervals by mesns of the rotor 3
the keyboard 1 2nd bank of indicating devices 2,
A specific time-interwsl is selected within each opersting cycle by mesms of
the translator 6 which is associated with the distributor 4 cnd the switchboped
7. The time-intefval that will be celected in esch cace varies with successive
operating cyocles according to a key which is produced by the cam-wheel cipher-
key mechanism 5, Each intervel will yiéld a different result for the some letter.

The keyboard 1, comprising 26 churacters equivulent to the letters
of the slphabet, has a corresponding number of contscte of which only two
are shown »t 10 snd 11, corresponding to the letters E und {, respectively.
The bank of indiceting devices 2 mry take the form of glow lemps which are
1lluminated when current passses through them but a preferred embodiment is
to have the indicating devices take ths form of, solenocide which operate the
keys of a recording typewriter, ro that a prinﬁtd record of +hMe enciphered
or deciphered mesazge may be made. :/db‘t:a-ww ru=,5 o

The rotor 3 1s & cipher-commutator wheel of form now well known in
the eryptographic ert. It is mounted on a rotztable shaft 12, Pressing
ngainst rotor 3 are two stators, a left-hznd steotor 13 snd a right-tand
stator 1., esch provided with 2 ring of 26 bsllebearing and spring contacts
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insulated from one eanother and exerting & slight pressure against the

face of rotor 3. A motor 33, drawing power from source 94, drives the shaft 12
and thus the rotor ) at a constant apeed between the stators 13 and 14,

The rotor is made of bakelite or simllear insulating meterial and con-

sists of two hedwes, & left-hand kedf snd a right-hend haif

a ring of 26 contact surfsaes 4, B, C, ... Z, equidigtantly spaced from

one another circunferentially,on—the-euten-fese. Insulated conductors
passing through the rotor %Egg;ct the 26 contsot surfaces of the left {9344.
hedf to those of the right » in & manner which is reciprocsl ip pairs.
That ia, if A tg; 1eft {22t 1a connected to X the right , then

X on the left 8 connected to A on the right « Thus, rith 13
paired contacts reoiprocity in the enciphering-~deciphering relationship

is obtained without special ewitching arrangements therefor, se~im-she

sass-ol-sertain-other- Lpptographs-enploying--retating. shpher-connuistore

The distridutor 4 consista of z set of 26 squal-ares segmemis
or contact surfaces 15, insulated from one another :nd diatributed cir-
cumferentially on the fsoce of the 2ietributor. A brush arm 16, om the
sams shaft 12 as the rotor 3, sweeps over the f:ce of the distributor 4
at a oonstant rate of speed aynchronous with thet of the rotor 3. The
rotor 3 and brush ars 16 are keyed to the shaft 12 so that these two
olenments are always in & fixed angulsr relationship with respect to the
shaft 12 and cannot be angularly diaplaced relative to each other, due
to alippage on the shaft. Arrapngements say de made, however, to change
the relative angulsr positions of the rotor and the brush nrm if desired.
Brush arm 16 terminstes -iiﬁ:a brush 73 which sweeps over distributor
segments 15 and estzblishes momentary contact with eszch of :he latter
succesaively. Distributor segmeats 15 zre connected to the rigut-hcnd
set of terminels 72 of switchboard 7 by a set of conductors 17, of which
only & few are shown.

The cam-wheel cipher-key mechanism 5 provides s long cipher key
for oryptographic purposes. It conalsts of five or a multinle of {ive
cam-bearing wheels 21, 2°, 23, 24, 25 of “ifferent dismeters. The periphery
of esach wheel is divided up into equal segments to which projecting lugs
serving to aot as cams mey be atteched or into which cams mey be inserted;
the numbers of segments on the different vwheels zre prefersbly prime to one
snother. For example, wheel 21 msy have 100 segments, whesl 27 may hnve 99,
whesl 23 msy h:ve 97, wheel 2, may have 91, snd wheel 25 msy have 89, Fixed
to these wheels are ratchets 26, 27, 28, 29, 30. The mumber of teeth in
each ratchet 26 to 30 corresponds with the mumber of segments in the cam- I
bearing wheel with which the ratchet is sssocisted. Pawls 31, 32, 33, 3%,
35 on a recker arm 36, wshich is opsrated by magnets 37, 38, drive the cam-
bearing wheels in a stepwise mznner, under control of a universal bar key-
board contect 39 through power source 40. Each time & key ie depressed
rocker ars 36 and the pawls 31 to 35 serve to step wheels 21 to 25 forward
ons interval. 7%The oams on the peripheries of the cam-bearing wheels 21 to
25 aontrol contect levers 41, 42, 43, 44, 43 and the latter operate comtacte
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assoolated therewith, 141, 142, 143, 144, snd 145, It will be understood
that the zegments on the periphery of each whesl #1 ko 75 cre smcoth sur-
facesexcept where a cam ie 1nsortqg'1n or affixed to the segment and each
wheel may havs asmy-sunbes-oi-iless, o-my inserted inthe slotted segments.
Contast levers L1 to 45 are therefore ralsed and thelr sssoclated contscts
141 to 145 are closed only vhen cams are presented to them by the progres-
sive movement of the whesls 21 to 25, Furthermors these contact levers 41
to 45 will be operated in permutative groupinge so thzt =11 32 poasible
Beudot-code combinstions may be set up by the coantacts 1.1 to 145, for
keying purposes. Contcots 141 to 145 are connected to conductors 46 to 50
and control magnets 51 to 55, the function of which will be Cescribed pres-
ently. Now since ‘he cam-benring wheels 21 to 25 cre of “iffersnt diemeters
end they :11 step» forw~rd one step for each depression of r key on the key-
board 1, if these wheels are initislly =ligned at a banch merk o sg to
correapond to £ cipher key, thics lnitial nlignment nillﬁggiipaer only after
100 x 99 x 97 x 91 x 89 or 7,777,469,700 letters hove been enciphered (or
deciphored). Thus z cipher key of great length is nnde nviileble for crypt-

ographlc purpogses.

The trapslator 6 ie an instrumentnlity well knmown in the art of
printing telegrashy. 1t conelsts of a2 set of five trenslator hsre 61 to
65 whioh ars mormrlly held in poeition by the retractile syrings 56 to 60,
The trenslator bars ares slotted according to the reguirements of the Baudot
or S-unit printing telegraph code, so that 32 different slignments of slots
may bs presented to a set of 32 ptunt bars labeled &6. Only one stunt bar
can drop into a specific alignment of slots zmd when this occurs a contact
associrted with the selected stunt ber is closed. Several of these con-
tacts are shown at 67, it being obvicus that there sre 32 such contaots in
all, These contaots 67 cre conneoted to conductors 68 which lead to the
get of 32 terminals 69 of switchboard 7.

It will now become clezr thet the cam-whaeel cipher-key mechanissm

5 serves merely to select one out of 32 circults lsading to the terminmals
69 of switchboard 7 and thai this selection, being quite voriable and depend-

ing upon the successive permut.tions set up by the cam-wheel meg em .5,
thus produces = long, viriable sequence of keyiyg circulis ﬁﬁ:‘:&iﬁéﬂ td““
keying characters snd hereinnfter referred to & A.oying charaoters.s (S ) 1ee

The 32 termingls 69 of switchboard 7 are connected to & correspond-
ing number of flexible conductors 70, 2nd the latter terminate in jacks,
which may be inserted into plugs 71 comnected to terminsls 77 on the other
side of switchboord 7. There are but 26 such plugs 71 and each of them has
a psir of holes for receiving jacks, but only six of these double-hole plugs
%1ll have both hg%&aiggggg::d by jacks. By thie arrangement the 32 possibdble
resultant keying get up by translator 6 2re reduced to 26, of
which six will be "Jdouble-affects™, that is, in slx cases the game keylng punc:: '
shszacter may be brought about by two differegt Baudot permutations get up
by the translator 6, Whioh six keying %ﬁi?ﬁ%ggro these will be depends upon

the w:y in which the flexible coniuctors 70 sre coanected to pluge 71 at any
given time. It will be seen later th:.t no amblguity is occasioned by the
presence of u keying ehqapetg? which is of the double-sffect type.
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Still referring to Fig. 1, the electrical circuit for cryptogreshioc
funotioning will now be described. It will be seen that the circult from
power source 18 to the keyboard 1 must pess through contect 19, which ies
controlled by main relay 8. Heunce, depression of any key of keyboard 1
during the time. contact 19 remsins cpen #ill produce mo effect since no
power ig being delivered te the keyboard 1 and hence no circuit to the bemk
of indicating devices 2 1s established. Let uz see now upon what circum-
stance closure of cont:zot 19 depends; in other words, let us see when main
relsy 8 »ill be energised. Let us consider a specific opercting cyele x in
the long sequence of operating cycles n. During thie sperating cycle brush
arm 16 of dietributor 4 will mske a complete revolution and a corresponding
complete revolution of the cipher commutztor or rotor 3, will take plsce.
This opereting cycle X mey be regarded &s being divided up into 26 equal
time~intervals of very short duration, sach corresponding tc s specific
sngulsr position of the brush arm 16 :nd of rotor 3 in the circumferences
through which these two elements are in motion. The circult for relay 8
includes brush 73, brush arm 16, :nd one of the 26 segments 15 of distributoer
4. Which of the 26 segments 15 of distributor 4 w»ill be ®alive®, thet is,
connected to power source 20 during operating cycle x depends upon the wiring
at switchbosrd 7 snd upon the particular contact of the set of 32 contacts 67
which happens to be olosed during operzting oycle x. The latter depends upon
the specific permutution of operated and non-operszted trunslstor bare 61 to
65 of tramsletor 6, end this depends in turn upon the specific poeition amnd
composition (as regerds cams) of the cam-wheel cipher-key mechanisam 5. Let
us assuse that luring this specific operating cycle x the segment designated
74 in Pig., 1 is the one which 1s ®slive®, 4 circult iz completed as follows:
power cource 20, conductor 75, main relsy 8, conductor 76, armature 77 nd
back conteact 78 of relzy 9, conductor 79, brush arm 16 snd brush 73 of dis-
tributor 4; the brush then being on segment 74 the current continues through
segment 74, conductor 80, to one of the contaots 72 of switchboard 7, snd
thence through the switchboard along cne of the flexible conductors 70 to
one of the contacts 69 on the other side of the switchboard, thence rlong
ones of the conductors 68 so thet one of the contacts 67 which is clceed by
the selected stunt bar 66 of translator 6, fin.lly along common return con-
ductor 81, back to power source Z0. Relay 2 1lg energized at the imstant
that brush 73 ig pusgsing over live segment 74, ..nd since rotor 3 revolves
eynchronously with brush arm 16, the anguler position of rotor 3 with respect
to ite stators 13 2ad 14 corresponds to the smgular position of brush erm 16
at that instant. The cipher resultent produced by depressing 2 key on key-
board 1 will be determined by the ungulur position of rotor 3. The recson for
this is that since rotor 3 has 26 ciphering positions esch ylelding a cospletely
different set of cipher resultants for the 26 character keys of keyboard 1, the
specific cipher resultant for a speciflic keybourd character enciphered »ithin
a specific operating cycle x depends upon the specific zegment of distribytor
4 which 1a =live during that cycle,

The circuit through the ksyboard 1, the rotor 3 =and the bank of
indicating devices 2 will now bs dsscribed. When - key 10 corresponding to
the letter "E" is depressed iuring operating cycle x, nothing happens until .
brush 73 reaches segment 7/ of distributor 4, for the keyboard remains "jeadw.
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until that moment. The inatent that relay 8 ie energlzed, current is
delivered from power source 18 through closed contact 19 and armature %2

of relay 8, slong conduotor 83 to the contacts of keyboard 1. 8ince con-
tact 10 is closed, the current continues along conductor 8f to a contact

on stator 13, thence through the rotor 3, whioh ig at that instent in 2n
engular position corresponding to th:ut of brush erm 16, to a contact 86 on
right stator 14, thence along conductor &7 to indicating device or solenoid
88, which corrssponds (in this figure) to letter "Q", thenmce salong conductor
90 through slow scting reley 9, finelly along conductor 91 back to power
source 18. Solenoid R is actusted (or if lsmps nre used e lamp is lighted)
to indiccte the cipher resultant "Q® for plein-text letter "EW,

When clow-scting relay 9 is energized the circuit for main relay 2
is broken &t 78 when armeture 77 is withdrawn. A mechanically controlled
trip 92 engages lever 77 and holde it away from contact 78 until +he universal
bar on keyboerd 1 returns to normsl when the key is released, whereupon lever
77 1e =1lowed to fll back and clore, cont:ct 78. The purpoce of Wis arr:nge-
rent is to insure that <bne letter will be indic: ted or printed
per operating cyole, that is, per depression of & key on the keyboard,

When the universal bar on the keyboard 1 reaches the end of its
downward stroke it closes contact 39, which controls the circult to msgnets
37 °nd 28, Rocker arm 36 is operated, causing pawls 31 to 35 to engage
ratchets 26 to 30 and advanoing cam<bbaring wheels 21 to 25 one step forward
to the next position, setting up a new Baudot psrmutation of contact-levers
L1 to 45, assoclated contzcts 141 to 145, and magnets 51 to 55. A new keying cnsd”
ocharaoter 1is thus established by trsnslator 6 and the system is now ready for
the next operating cycle. Even if the same key is depressed on the keyboard
the equivalent produced gﬁ the bank of indicating devices will be Aifferent,
unless the keying happens accidentally ¢to be ‘he same as before.
Continued depression of the same key will produce a varying sequence of
equivilents corresponding in length with the lsngth of the keying sequence
produced by the c¢am-wheel machaniam 5. This latter sequence ie of great
length, as hag ~lresdy Deen explained, being the resultant of the interaction
of five wheels of “1fferent dicmeters with different numbers of teeth, these
numbers being prime to one another.

Since the comnections within the rotor 3 sre reciprocal in palrs,
ag explained, the decipherment of & message takes place by reasetting the
wheels of cam-wheel mechsnism 5 to the initial key position ::nd operating
the keyboard 1 to correspond with the cipher letters, whersupon the plrin- .
text equivalents will be produced ~t the bunk of indicating devices 2.
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The mechenism shown in Mg. 1 and described in the foregoing terms
is such, however, that if several messazes are encipherad by the same
keying sequenee they will be in the same series of eipher alphadets und
in thie case there exists a possibility of a solution by cryptunalytie
procedure, To explainm what is meant by these statements it is necessary
to oall attention to the fact that the cipher sommutator 3 provides a set
of 26 ecipher alphabets and that basioally the eryptographie prineciple of
the system as described is one in which the individusl alphabete of this
got of 26 eipher alphabets ars brought into play im ou rder determined
by the keying sequence set up by the came-wheels. For sxample, supposs
we consider this keying ssquince to be sueh that for = given key as set
up on the cam=wheels the first 20 alphabets to be brought into pluy are
Aphlbﬂt numbers 16, 4, 19, 26, 15, 3, 18, 22, 12y 65 1, 18, 22, 7, 13y
17, 26, 2, 18, 34, Now if several megsages start with the same initial
cam-wheel setting, thp successive letters of all these messages will be
in the sams ssquensef§ipher alphabets, and therefore the several messages
may be superimpesed, yielding ¢olume of letiers which are monoalphabetie
in somposition., Or, even if the messages do not start at exectly the
same point &n the keying sequence, but portiiona of these messages overlap
one another with respect to the keying sequence, then the averlapping
portions which are in the ssme alphabets, may be superimposed. For
example, using the some sequense of alphabet numders mentioned above,
suppose a first message begins with alphabet number 16, a second message,
with alphabet 4, a third one, with alphadbet 19, and s0 on, it is merely
necessary to shifi the second message one letter to the right of the
first, shift the third message one letter to the right of the second, and
then all three messages will be properly superimposed with respect to the
keying sequence; the letters in colurms are now in the same eipher alpha-
bets, and the messages are susceptible of solution by monoalphadbetic
prineipless The proper points for superimposition can be ascertained
even without a knowledge of the particuler key settings for theae thras
messages, from s detailed study of the repetitions betwown messages. It
is necsssary, therefors, in order to circumvent this possibility of
superinposing messeges or parts thereof so that they will be in the same
keying sequence, to impart a sryptographie umiqueness to the mesasages
00 ap to destroy, mask, or suppress repetitions brought about by the
chance encipherment of identical words dy identical ssquences of alpha-
bets.

lechaniss for accomplishing this is shown in Fig. 2+ iiere the shafi
121 carries several cipher sommutators or rotors, 3a, 3b, 3¢, 3dy and 3e.
Thess rotors sre asparnted from one another by stators 122, 123, 124, 125,
emch garrying rings of contacts on both faces, to provide for continuity
of cirouit from ome rotor into the nexts The contacts in these stators,
as sre those in stators 13 and 14, already desoribed, are ballebearing
spring contacts and they press against the rotors so as to hold each
rotor in place, and keep it from rotating on the shaft 12, exeept when
rotstory motion is imparted to it by means to bs deseribeds The periphery
of each rotor 3a to 3e bears a collar 115 in which 26 gear testh have

-b-
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been cut s0 as to engage with gear wheels 113 and 114 which are mounted

on shaft 12, the latter now corresponding to shaft 12 of Fig. 1. Oear
wheels 113 and 114 can be independently slid sidewiss slong the shaft 12
and keyed into position om the shaft, by meunsy/ not shown, so as to engage
the toothed collars of any two of the five rotors 3a to 3s, at the will of
the operators Gear wheels 113 and 114 have 26 teeth and their pitch is
the same as those on the collars of rotors 3a and 3e, #0 that the motion
imparted to a rotor by wheel 113 or whesl 114 1s & 14 drive. Tha shaft

12 1s rotated by motor 93, as in Fig. 13 the distributor 4 of Fig. 3 is the
distridutor similarly numbered in Fig, 1, with the brush ars 16 and brugh
73. Thus, instexd ¢f driving one rotor 3, as in Mg, 1, the motor 93 and
shaft 12 may drive any two of the five differemt rotors 3a to 3¢, The
funetion of the distributor ¢ and brusk arm 16, is uow the same as deseribed
in oconneetion with Mg. 1, but the rotor that will be assccinted with these
eolements is now susceptible of variability.

The rotors 3a to 3¢ are to be sst to a key, by aligning the letters on
their peripherigs at a beneh march. 3inse there are 28 individual rotatory
positions of each rotor on the shaft, there ars 26° different initial settings
of thess rotors, easch sueh setting providing a differeat set of 26 paths
for the passage of slegtric surrents from the keyboard 1 to the bank of
electro-magnets 2, The aircuits from the keyboard 1 through the set of
rotors 3g~¢ to the bank of solenoids 2 are showmn disgrammaticslly in Fig.

3 In this figurs stators 13 end 14, and rotors 3a to 39 eorrespond to the
sixilarly designated stators sand rotors of Fige 2. The internal wirings of
rotors 33, 3D, 38y and 3d are not reciprocal in pairs, as is the case with

the single rotor 3 of Fig. 1, but are all random sonneetionss The rotor

3¢ is, however, different in its sonstrustion from the other rotors, in that

ft has & ring of contacts on only one face and these contacts are intere ‘
oonnected in pairse Thus rotor 3¢ serves as a means for reversing a current comsj

73e- 80t of rotors from a contast in stator 13, pmesing through rotors 3a, 3bh

3¢y 3, and sending it bdaock through rotors 3d, 3g, 3b, 3a to another ocontact
in stator 13. Stator 14 now gserves no seleoctricsl function btut merely as a
mechanical bearing ageinst which rotor 39 pressess Relay 8, eontact 19,
Armature 82, and battery 18 sorrespond to similarly designated elements of

‘Tigs e The keys of the keyboard 1 now serve a double funetion instead of

a single funetion as in Fig. 1, Each key operates a lever which opsus a eon-
tact ubd sloses snother, JFor instance, when the E key is depressed contast
lever 10 is withdram from sogtaet 11l and makes contmet at lli. When relay
8 is energized a current flows from battery 18, along eondustor 83, oontact
112, iever 10, oconductor 84 to a contast 115 in stator 13, thence through the
retors-end btack to another contast 115 in stator 13 theace alomg cenduostor
85, levar 11, eontact 113, solenoid “Q", baek to battery 18+ Solencid "Q*
1s actuated mad the oipher resultart of £ 4s Q» In deeiphering, assuming
that the rotors are in the identical position they wers in when eneiphering(the
oipher Xey deing the same(), on depressing the  key of the keyboard it will
be scen that the following reciprocal deciphering eircuit is establishedi

7.
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Battery 18, condustor 83, oontast 114, lever 11, conductor 85, contast 116
in etator 13, through and back through the rotors to contset 115, sondustor
845 lever 10, contact 111, solenoid "E", back t0 battery. Thus, the plain-
text resultant of Q is E« In this manner a reciprosal encipheringedeciphere
ing relationship is readily established,

We will now consider the eryptographic operation of the system after
the introduotion of the foregoing features. The key for s message will now
congist of the following elementsy \

(1) The composition of the csm wheels, (that is, the positions
of the cans on the wheels).and their initial setting or aligament at
a bench marks the connectofs at ewitohboard 7.

(2) The vomposition of the rotors, that is their internmal wirings;
the relative order of rotors 3a, 3b, 3g mad 34 on the shaft, and the
initial setting or aligmment of all the rotors at a benoh mark,

(3) The rotors which are sslected for engagement with gear wheels
113 and 114,
nesnages

It becomes obvious that even if two/are identieal, letter for letter,
even if they begin at exaotly the same point in the keying sequense produced
by the dam wheol assembly, and even if gear wheel 113 is engaged with the
same rotor, so long as ths setting of the rotors 33 to 3¢ on shaft 121 is
different by at least one letter for these two meassages, or so long as either
of gear wheels 113 and 114 is set to drive different rotors, the cipher texts
will be different and externslly thers will be no sign of the internal
fidentity of the two texts. Furthermore, there isnothing %0 prevent there
being three gear wheels similar to 113 inatead of only two, as shom in
Fig. 2, in which case three of the five rotors can be driven. And, éf course,
if there were say 10 rotors it wonld be poseidle to have may number up to
9 of such driving gear wheels, thus affording & very wide range for keying
purposess In other words, as now fully developed, the system provides for
a multipliecity of keys, such that a uniqueness may be imparted to messages
sven in the same sam wheel keying nquonujd.th & correspondingly high

degres of aryptographic security,

The trouslater e
P nechs: :
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an eQuivalent function, vix, {0 met up, by permutative arrangements of
actuated znd non-actuated bars, permutative arrsngements of contact-levers
operating switches to establish one of 32 different circuits to the
tersinals of switchboard 7. It will be saen thet permutative arrangements
of the contact-levers as to the left or right positions will result in
selecting one of 32 paths for a current {lowing from power source 20 to
the switchboard 7. The magnets 51 to 55 and their associasted bars 61 to
65 may be replaced by multiple-contact relays well known in the art,




