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Thls invention relates to cryptographa anc has as its object the pro-
vislon of means for sutomatically, continuously, and aperiodically chenglng
the olpher equivalents 1opresenting the plain-text characters of a mossages to
bo communiaated

The favention 1s explained in connection with the accompsnying arawings
Flgures 1 ana 2 which are merely disgrammatic In these figures, which repre-
gent alternative arrangements of tut a part of the complete system, I treat the
invention as applied to a systen for cnelphering a set of but ton slements, as
for e<ample, the ten diglts, tut my inventlon is not limited to this number of
elements and can be applied to the encipl erment of as largu a set ot eloments
ag la comprised in the transmission of any kind of intellipence conveyed by
written symbols

In Tigure 1, there is showm a keyboard, 1, comprising t.n contact~closing
keys arrsnged &s in the keyboard or a modern tun~key sdding machinej 2 is a
racording or indlcating device which mny itrke the form of a sef of magnets of &
printing mechanism oz a banx of glow lsmps to indicate by illumination of supor-
imposed symbols the equivalents resulting from sncipherment; 3 48 a tape transe
mitter of the ususl type employed in asutomatic tolegrephy based upon the Bandot
code, walch transmltier, under guldance of a perforated tape, controls the

permutative opsration of tho sel or magnets 4, 5, 6, 7, and 8; the assemblioes

labsled 9, 10, 11, 12, 13 are connection-chenging devices, to be explaised in
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detall belov, for oroviding & multiplicity or paths for ihe passagza or an
electric currant froa ths keyboard 1 to tue inalcating device 2

Takling up ona of the assenblles referred to abovs, for exsnpls, asseably 3,

o T

this 13 comiosed of two fiz.d bars 16 end 17, a slidabls bar l., ana a removable

conrector plate 21 The bar, 14, slides between the two fixed bars, 16 wmd 17,
the former of which carries tem contact surfaces, the latter, twenty contact sur-

faces srranged in ten peirs 8liaabl. bar 1/ carrias t n contact-aaking eloments

or springs insulatea from onoe another ana sultablec for establishing connections
betwoen the contacis on bars 16 end 17 One of thess springs is lapal u 15 When
bar 14 18 in its normal or inopecrative poslition nela so by betrectila soring, 13,
the contact pprirgs on b 1/ establish contections bet—een the contaonts on flsea
bar 16 and tha lefi~hend memburs of the palred contacts on fixed bar 17, when -
bar 14 is drasn to tre right, urder the ection of megnet 3, then the contact
springs on bar 1. establish connections betvesn the contacts on fi ed bar 16 and
the riphi~I ana nembors of the paired cortacte on £ a&d bar 17 Thus, one ofrtwo
alternstive sets of tun connections betreen the contacts on bar lo ena those on
bar 17, depenaing upon the action of moagnat 8 can be eatablizhed For examsle,
when bar 14 is in its normsal or retractea position, undar th, action of coil d
spring 18, = current enterin, assembly 3 at coataet 17 woula continu. along
contact spring 15 and emerge at contact 22 on fixea bar 17, but wnen bar 1/ is
drewn to tre right under ths action of maynet 8§, then the current woulc emerge

st contact 26 on fixed bar 17

T TahaTammm—
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The conncotor plate 21 consists of one set o° twenty imsulatea ball-bearing

contacts on one face ana sgotrer set of ten elmilsr contacts on tne other face
The twenty contacts o. tne one face are connacted by insul tea conuwuctors to
the tan contacts of t& other 1ace, eech of the ton latter bainp connectua to two
of the former contects, in & random arrangoament which can b. varlea at will This
place morsly serves to establish variable connectlons bat een the successive sets
of fived and slldable bars The plates 22, 23, 2/, and 25 are alxnilar in
structure to plate 21, but the conneotlons established by thelr internal con-
ductors are different ‘Fne plates are interchangeable

The magnots 4 to 3 sre, as noted above, under control of btne tapa trans-
mittar 3, througn which is passed a perforatud tape bearing holes corresjonding
to cnaracters in the Bauaot code Every tine a key o tho kayboara 1 is auprossed,
upon its release or bach stroks a osontact 30, operatea 1y a unlverasl bar no* shown
in the figur , is closea Tnia contact controls the tape stsp.ing meomnet 36,
power for which is mupplied by source 37 Thus, wlt eac depreseion of tt» key
tha tape ip stepped forvard to the nett porition bringing a new ciphering
character into actionj ilnese characters form an entirely arbltrary, unint.lligible
sequence of ciphering elaments for controlling tho permutative opexration of the
magnets 4 to 8, and thus of tho slidable bara of the assemblies 7 to 13 Since
tre arrangement i3 such tha a current established by deprassing a kay of tne
keyboard 1 must traverse th. entire set of comnection~ chamgers 7 to 13 bofore

-3

|

|
||

'H

by 2ul

e e




reaching tne indicating device 2, it will be seen that the final cijher re-
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sultant of a character on tne keyboard depends upon the ps mutative. arrangament

of the flve slidable bars 14, 26, 27, 23, 29 and thus the cipher resultants

will vary wit. the sequence of cipherin_ ct aractars or th. perforatea tape

Sinca this sejusrc. o” ciphering charscters is e rerdom, unintslli ible peries

of characturs, tre cipher resultants are entirely arbitiary mad sho™ now

periodicity in the relstlonship between plain-text char.cte ena cisher equivalent

A particulay uwncigrerment opsration will now bo set forth in detail Let

us assue~ that a key of the keybo.xd has bcen depressed and r.leasec so that on

It

1ts backstroxe ths universal bar closed the contsct 30, wnicl oporatec mignet 36,

thus bringing into ply the neast cishering character or the tape Suppose this

|

character 18 reprassented in Baudot cods by -~ ¢ ~ = = Then the pins in the
tapa trausaitter 3, pas-in_ tnrougr the proper holes in the tape, cau.e cont ct

32 to close & current from power source 33 flo-s alony conductor 4J, closed

|

contact 32, candactor 41, through m.gnet 5, conductors 42 and 43, bace to powar

source 39 Ma net 5 13 enaergized and atiracts its armaturs, to wrica bar is

attach.d, thus dxasing 1t to the right # m.o anlcal locking arr .mgement asso-

oclstod wita the sliding bars sarvaes to hold the bars in their raight-hama positions

aftor tne mgaentary impulse throu ™ tna magnetsa . to 3 has dram thea to the right
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Depression of & key or keybosrd 1, for instsnce key W%, will close
& circuil am followss from power souarce 33 elong conductors 46, 47, closed
contact at key )R, conaucto™ 48 to contict 17 of the first connection-changer
assembly 9 All the bars of tne connectlion-changer assemblies except bar 23

of assembly 12 are 1n thelr left-hana or unactustea positions Hence, the

—
ourrent continu.s as follo ss from contact 1) through contsot spring 15, contact

e

20, sonductor 49, contact 50, contact spring 51, contact 52, condiector 53, ocon-
tact 54, contsct spring 55, contact 56, conductor 57, contact 53, contsct spring
59 Bar 23 being in its right-hand position, tho currsnt contlnues as followss
T Te—

contsct spring 59, contret 00, condactor 61, contact 62, contact epring 63,

contact 64, conductor 65, con*sct 66, conductor 67, through inaicator lemp r

wagnet "V, conaactor 63, back to power source 33 Thus depreasion of key "3"

yields cipher resultant #7" As spoon %8 this result has been noted down or

recorded and the key *3® on tne xeyboard is released, the firast action of thwo
raleasin; mechanisa actusted by the back atroke of this key is to closs» a contact
63 which oporates ms;net 70, Lo release the locking bar 71, shict in turn allows

the sliding bar 28 to rewurn to its lefi-hand position under tha action of its
coiled spring 72 At the end of tha back stroke of xzay "), cont ot 3 is

closed, whicn throuyr Jower scurce 37, conductors 72 and 7} allois the tape-

stepoing magnet 36 to function This causes the tape to mova to t1» next clphering

—ry—

character, which brings the slidabl. bars 14, 26, 27, 28, 23 into tneir next

aiphering positior snd comil.tos tns oycle o events
» 3 -

I
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The comnections between the contacts of tho keyboard 1 and the first
asssembly, 3, are made by msans of s plug and Jack srrangement which permits
of varying the connections at will, in sccordancs with a changs in key. A
siallar arrengement may, of course, be msde for the connactions betwsan the
row of contacts, 75, immediately beyond tho final assembly, 13, and the re-
cording and indicating device 2.

For decipherment it 12 necessary to reverss the positions of ksybosrd
and inalcating device relative to the assenbliez 9 to 13, but since msans of
accomplishing thie are well known in the art and do not foram a part of wmy
invention, these mesns are not shown here.

Ac alternstivs scheme for effecting the variable paths betwsen the key-
board, 1, and the indicating device, 2, is shown irn Flgure 2. In this
*figure, the structurc shosn is one of four other and slamilsr assemblies to
replace the assemblica 3 to 13 of Figure 1. Instoad of a bar carrying contact
springs, sgch as bar 14 of Figure 1, the aasembly in Figure 2, consists of a
holder, 1, in which ean be inserted a removable connector plate, 2, carrying two
sats of spring contacts, 3 and 3', The apring contacté are arranged in opposite
sets, =nd are interconnected at random by means of the insulated conductora, 4y
as shown, The connector-plate, 2, may conaist of any number of contact syringa
srranged in opposite pairs, and it is constructed in such a amsnner that it can

be inserted in the holder in dspmmiimxxwmamxk a number of possible positions

dspending upon the number of pairs of contact springs. For exmmpls, if the
- -
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connector-plate consists of fourteen contzct springs én each side, then it

can be inserted on the carrying holder 1 in five different poaitions, 2ach

glving different paths for the passsge of currants frsm ths set of lower

fixed contmots, 5, to the set of upper.fixsd contacts, 5'. In much a case

the only limiting factor imposed upon the randomized interconnections between

the sets of contect springs 3 and 3' is that the insulated conductors, 4, must

be 8o arranged that in escii of the five posalble positions of ths connector

plats 2 there will alwsgys be a full complement of conductors for continuing a
current {rom fhe fixed contacts 5 to tue fized contacts 5'. OSuch an arrangement _
is depicted in Figure 2, wherein it is noted that of the set of fourteen

contact springs, 3, four of these springs have two conductors each, which lead

to separate contsct springs of the set 3', four of these springs have two con~
ductors each, which lead to separsats contact springs of ths set 3. The particu-
lar four contact springs of set 3, which will have two conductors instead of

one leading'away from thea are determined by the randoa 1nitiﬁl connsctions es-
tablished vhen the connactor plate 2 1s éet into 1%ts successive positions, snd

it will be notod that the two terminals of the double conductors leading away from.
spring contact 6, for example, end up at spring contacts 10 and 11, which are

ten places removed from each other. The same is true of tha meabsrs of the
respective palrs of terminals leading awsy from spring contacts 7, 3 and 9% they

lead to contacts separated by ten places from each other.
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The holder, 1, in which the conpestor plate 2 iz inserted is sttached
to a bar, 14, which is equivalent in fumetion with bar 1/ of Figurdl) it is
brought to the sright, whan the sagnet 12 associated with 1t 13 enmergised, wo
that each cantact spring makes contast nitn the nait fixed contact to the
right For exmmple, apring contact, 3, restung on fixed contact 15 28 shown in
Figure 2 woulc, upon bar 1/ being drawn to tha right, rest on fixzed ocontact 16
The seas would be trus of all tLa other apring contacts, Therefore, for each
positi n of the cannsator-piats 2 on the nelder, 1, there will bo two separate
paths estahiished for the passage of a current fros one of tho fixad contacts
of the set 5 to one of the fixed contacta of tho opposite set 57, depending
upon whather bar 1. is dram to the right undar the action of megnet 12 or
roaaing in its left-hsnd position under the action of rotractile spring 13

The wsseably zhown in Figure 2 is, as stated abovs, aimiler iz function
to essenbly  of Figurs 1s I iB mersly nscessmry fo connect the zst of fixed

gontacts 5% to the 3at of comtacta 5 belaonging to the next s#ssubly Thess

connectlons may be dirsct, or iz a randor asnner ly sesas of resovabla oon~

nustor plates #ith variable conductors, sucn as those indlcated in Figurs 1,

so that the connactions betwesh one assembly snd the next may be sheaged &b will
If resovable sonnector slstes are employed, sdditicnal seorecy is afforded,

since by a chmnge in srrangeseat of these plates the ssms keylngz tspe will pro-

duce wldely different clphar resulis,




- ID:'733
Sug e gd”

This invention relates to orystographs and has as its objeot the pro~
vision of means for smtomatically, continuously, and aperiodiocally changing
the oipher equivalents representin, plain-taxt characters of a messsge

The invention is explsined in cammaectlon with the accompanying drawing,
Figure 1, which 1a merely diagramsatic: In thiz figure, I treat the invention
a8 ayplied to a system for snolphering a set of tut ten slsments, as for
axample, the ten &igits, but my invention is not limited to this pumber of
dlanants and ocan be applied to the ancijherzent of as largs s set of oloments
as is ocomprised ln the transmission of any kind of intelligence convoyed by
writton symbols

In ¥igure 1, there {8 shown a keyboard, 1, compriaing ten contast-closing
k=ys srranged ss in the keyboard of = modern ten~-key adding machinug 2 is &
recordin, or indiosting device which may take the fora of & set of magnets of
a printing mschaniam or a bank of glow lamps to indieate ly illumination of
superimposed symbols the equivalents resulting from ancijherment; 3 is a taps
transattter of ths usual type employed in sutomatic telegraply based upon the
Bandot code, which tramsmitior, under guldance of a perforated taje, controls
the permutative operation of the set of magnets 4, 5, 6, 7, and 3; the sasen-
blie= labeled 9, 10, 11, 12, 13 are switching devices, to be explained in

detall below, for varying tho paths for th. passage of an slectrio eurrant

from the keyboard 1 to the lndicating device 3
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Taking up one of the switching devices referred to above, for
example, th one labsled G, this iz composed of two fixed bars 16 and 17,
g slidabl bar l;, an sloctromegnet 4, snd 2 removable connwotor -eexr 21
Th: bar, 1;, slides batweun tnc two fixed bars, 16 smmd 17, the former of
which carvies ten contact surfaces insulated froa oans shother, tho latter,
twenty contact surfaces arranged in tsn pairs all insolated from ons another
Sliaable bar 1. carries ten contect-making slemsnts or springs losulatad
from ene another and suitable for sstablishing comnsctions tetwean the
contacts on fixed bar 16 and those on the opposlte fixzed bar 17 Ons of thess
springa 1s labolea 15 When bar 14 is in its normel position, haid eo by
retractile spring, 18, the contact springs on it establlsh comnections
between the ocontacts on [ixed bar 16 and the left-hand members of the paired
contects on fixed bar 17, when bar 14 ia drawn to the right, under the astion
of wmagnet 3, then its contact springa eatablish connections betwesn the contacts
on fixed bar 16 and the right-hand membors of tos pairad oontacts on fixed
bar 17 Thus, one of two altermative sets of t=n slgctrical paths betwesn the
contaots on bar 16 and those on bar 17, depending upon the action of magnet
3 can be sstablished For exsmplu, whon bar 14 is in its norasl or retracted
position, undor the astion of ocoiled spring 18, a currsat entering switching
davice 9 at contact 17 would sontinne along contact spriny 15 and smerge at

contact 20 on fixed bar 17; buat whem bar 14 i drawm to ths right under the

- R -
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ectior oF mazne* 8, then the current would esmsrye at contast 26 o~ fixed

The connector ylate 2L comsists of one sat of tventy inzulatec ball-
basring, spring coniacts on the lower face which ls Juxteposed ageinat the
eontnets on flxed bar 17, und nother svt of te. simllsr conlsacts an the other
face, which iz juxtaposcd agalnst the lower flired bar of the next switching
device, 10 The trenty contaot of the onc "  ..& conpsctsd by insulated
conductors to tre ten contacin of th other face of the comn-ctor plate 21, eash
of ne en la ter contac?c buing connectad 4o t¥o of the forme: contmots, inx a
rud-a arrapgoment whic ¢ be verled at will The plates 22, 23, 24, snd 2§
ar3 almilar . structurs to plate 21, W+ the comn.ctionz cs*ablished by thelr
Internal conductors are differcnt; th plates are interchangeablo

The Lacnet. 4 o ara, as noted above, undor control of the tape trans-
mi*+exr 3, *hrough shich ig passev a perfornied tape bearing holcs scrrssponding
4> characters in the Badot core  This tuye cozprises a cipher key to sontrol
+E. neiphiermer* Dvery tia~ a key of the keyboard 1 is deprassed, upon its
r 12 #2 o= bea! »roke, = contact 30, oparsted by & unlversal bar not shomm
in tte flgure, ia closed 'Thi: oontact covtrols the teps-stepping magnet 36,
pover tor whilea is sup.lisd by srurce 27 Thus, witk each depession of the
ey it tnpe Lo atspped forwsrd to the next positise, bringing a new clphering

character into sstion; these ¢t aracters fora an sntirely srbiirary, umintellli-

gihle sequence of oiphsring elenonts for controlling tk permutative operation
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of the magnets £ to 8, snd thus of the slidablec bars of the switching
davices 7 to 17 8ince the switching devices are In saries, the elsctrical
arrangenent 18 such that a current established Ly dspressing a kay of the
keyboard 1 must traverse the emtirs set of switching devices 9 to 13 befors
raaching the Indicating davice 2} consequently, it will e seesn that the
final cipher resultant of a charaster on the kayboard depends upon the per-
mititive oreration of the set of five alidable bars 14, 26, 27, B, 2.
Ano aince this jarmutative operation is controllsd by the transmitter 3, whioch
in turn is controlled by the perforatea tape, the ¢ipher resultants will vary
wit: the saguence of olprering charasters on the perforated tape Since this
seuence of ciphering charasters ia a random, unintelligible ssries of
characters, the cipher resultants are entirely srhitrary and show no periodicity
in the relationshio botwesan plain-text character ard cipher equivalent Tape
trenssitter 3 smploys only one of the usual two sets of contsots, only the
front set in this cas-, 50 that contact is made and a ecircult established through
one of the magnets 4 t0 3 wheu the proper pin passes through a sorrasponding
bole in the tape

A particulsr snclherment operation will now be sst forth in detail
Lot ue agmume that a kay of the keyboard has been dapressed and rolessed mo
that on i%2 backstroke the universsl bar closed the contact 30, whioch oporated

magnet 36, thus heinging into play the next oiphering character on the taps
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Supposs this character i3 represented in Baudot cods Wy « § » = =, which
in this case neans that the tape has a hole 1n the sscond position, ths other
four jositions being tmperforated, Then the sscond pin in the tape transmitter
3, passing through this hole in the taps, cause sontast 32 to closs, the other
four contacts in tramsmitter 3 remaining opon i currant from power source
33 {lows slong conductor 40, closed conisst 32, comductor 41, throuph sagnet 3,
conductors 42 and 43, bact to power source 39 Nagnat 5 is anergized sand
attracts its srmature, to which slidable dx:: 23 is attached, thup drawing it
to the right, as shown in the fiowres 4 locking bar 71, assoclated with
sliding bar 23 serves to hold this bar in ite right-hand position after the
momentary impulse through magnst 5 has drawn 1t to the right Slidsbis bar 28
will stay in this locked position until bar 71 is withdrawn, s3 sxplained
subsecuently

Depression of a key on kpyboard 1, for instance kay *", will close
a aircult as followss from powar source 32 along comductors 46, 47, closed
contact at kay "%, comductor 43 to contact 19 of the first awitching device
9 All the bars of the switching devices 9 to 13, excespt bar 23 of 12 ere In
their left-hand or unactuated positions Hence, the currsat contimmcs as
follosas fromz contact 19 through contact spring 15, sontaot 20, conductor 49
of connector plate 21j contact 50, contact spring 51, contact 52, and conductor
53, of switohing device 10j contact 54y combact spring 33, contact 56, and

_—_—— — — —— —_—— o ——— e — ——— o ——— ——— — —
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condnotor 57 of switching device 11} contact 33, contast spring 59 of bar
23 of switching device 12« Bar 23 being in its right-hand position, the current
contimies as followss contact spring %9, contact 60, mnd oonductor 61,of
ewitching device 12j contact 62, comtact spring 63, soutast 64, and conductor
65 of switching device 13; contact 66 of final fixed bar 75, conductor 67,
through indicator lsap or magnet *7%, oonductor 68, back to power source 33
Thus depreasion of kay "I¥ ylelds cipiier resultant ™/® As scon as this rssult
has been noted down or recorded and the key "I on the keyboard is released,
the firat action of the rolaasing mechanlam actusted Yy the buck stroks of
this kay is to closs a contact 69 which oporates magnat 70, to releass the
locking bar 71, which in turn allows the sliding bar 28 to return to its
left-hand position under the action of its colled mpring 72 At the end of
the back stroke of kgy "9%, contact 30 is olosed, which through jowsr source
37, conductors 73 and 74 allows the tape-stepping magnet 36 to function.
This csuses the tape to move to the nest cijhering charmttar, which brings
the slidable bars of switching devicss 2 40 13 into their next clphering po-
sition and ocompletas the cycle of evants
.
The oconnections between the contacts of the keyboard 1 and the firat

switching device 9, are made by ameans &f a plug and Jack srrangesuent which

permits of varying the connections at will, in sccordsncs with e change in

key as provionsly determined by the correspondsnts A simllar errangement nsy,
[ 6 L]
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of courss, be made for tne connections betwesn the row of contasts on final
fixed bar 75, imnediately bayond the finasl switching davice 13, and the re-
cording and indicating device 2

For decijherment it is nscessary to reverss ths positions of kayboard
and indicating device relative to the set of switching devices 9 %o 13, tut
gince meanp of accomplishing this are well imown in the mt and do not fora

a4 part of gy inv ntlon, these means are not showm hers
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