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COMPLLELE SPXCIFICATION

Improvements 1n Devices for Cypheiing and Decypheiring
- Messages and the like

I, Grortis Lucaeny, of 19, 1uc de 11 Duse, M uraall, Bouches-du-Rhone,
the Republu of Frince, (171l Iingmeer, do hereby declire the nature ot 1lus
mvention wnd 1 whit mwna the sume 15 to be performed to be puflwcululy

.~ duscnibed wd ascert uned au wd by the following statement —

&  Thismvention b for ats subjuct 1 portible appuatus, capible of bang cauly
cuned m the pochet, wd ulipted 1o comvert v messige wutten m cewr
lnnguige mto 1 c1y ptogr iphic messige and reee vereae The use of the ippau rtus
thout to be described ssures the beolute neczecy of correspondence exchnged
by letters o2 by telegrams (ordinuy tdegrams ot a1adio-telegr ims)

_':lO It s icdy known to use axyvptogriphic apparus hning 10 <Jiders euh
E. with the letters of the alphibet i norml order on one put, wmd m zegulu

order on 1he other part, and to arrange these slulc1s aude by side 1n grooves on
Vord, the lower puts of the shders beimg moved to brng the desned letters of
- 2 WOd mto Line under 2 slot, wheaeby the upper puts ue crused to show
5 different letlers in line under another slot  1he upper parts of the shideis hve
=~ _been provided with numerals, the art ingement of which forms the kev to the
"~ {ignspoution The device according to the present mmvention diifers fiom thus,
= 1o it a greatly mcewed mierchinge iility 15 secuzed by dinviding e wh shder
# _ aiifo two parts, an upper wd v lower parl w1 mging the lettais of the ilphabet
0 in yaious orders on the lower puts 15 well w» the upper puts of the shden,
and making 1l ot the lower sliders interchingcable 15 well s all of the upper
sliders Wik this coustrutiion 1t 16 1cndered \bsolutely impossible by mero
ess work to ducvpher any code message as will be seen from the rollowing
! esLription
25 r The accompinviug diawing shows by way of example, a form of constructmq'
(> of the apparatus
Figuie 1 18 2 face view, the shders being 1 the position which they occupy

nhl'gn the gﬂmtui wnol 1 uge -
1guie 2 shons the apparat th th o
30 moghi Leasponten. praratus with the shders :l.l_m-llged for a particulu_erypto

[Prace 84.]
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Figure 3 18 an end view of the apparatus
*As will be seen in the drawings, the apparatus essentiallv comsists of a buse
board 1n which are cut guide grooves of smitable form, 1 the drawing (Figure 3)
*#  these grooves are of a dove-tailed section, but obviously they may be of any other
convenlent section Sliders .2 are provided adapted to ht and move mn these
‘.ﬁ gwdes The number of grooves &.md consequently the number of shders) can
* Inatumlly be varied, in the evample 1llustrated ten grooves are provided adapled
i 10 receive ten upper movable ealiders ind ten lower movable shders This
g %'E& number has been chosen betause for telegruphy the assemblage of ten letters
i

-

having no apparent sense but capable of beig pronounced, 1» counted as a
ungle word

'Fhese shders, independent each from the otheis, are stitly 1dentic il m then
»t dimensions so 18 to be perfectly imterchangeable, thev «an be 1nserted
indifferently each 1nto the place of v of the others, and in anv oide1, 1nto the
grooves of the board m which thev can slide with shight friction

The shiders of each set are numbered from zero to mme Un each shder wme
written one above another, but 1n a difterent order for each shidcr, 11l the letters
of the alphabet

It WJII%e seen that when all the sliders are in place, the numbers w1itten on the
ends thereof form, when read from left o mght, a number of len dymts
characteristic of the arrangement of the shiders relatively 1o one another For
Bt convenience of descaiplion the name * MATRICULA’ 1 given to these numbers
i} For each arrangement or order of ihe sliders of the upper set theze corresponds

an upper matricula (for example the number 6978172430, fur the position n
gt Figure 2) and 1n the same manmner that for each arrangement of the lowa1 shiders
there corresponds & lower matricula (1407903825 1 Iigure 2)

The shders of each of the upper and lower sets can be placed relatively to one
mother 1 the board, in a verv large number of different orders, 1 tact, the
tf; number of these arrangements obtamed by varying the order of the slider~
. adllP relatively fo one another, 11 given bv the known formula or permutations, whose
W<« application gives mn the present case —

b Po=10x9x8xTx0x0 x4xdx2x1=3,628,800

There are therefore 3 (28,800 different upper matriculie and 3,028,800 lower
matriculee  Moreover these matricule can be combined eath with eunch, the
N ﬂ number of combmmations 18 then —

1

ik 4 %,628,800% = 13,168,189,440,000

gt - :
M & Plates 3 aud 3! are fised on the sdes of the board o as Lo extend the one over
i the upper set of sliders, and the other iwross the lower set  Each plate 1s slotted
i M longitudinallv for use as explained herematter, for the formation and rcuding
g

»

of the crvptograms For the convemience of the descuiption the nume of
*reader will be given to these slotted plates
',.,v:.:* The apparatus 1s used 1n the following manner —
The two corresﬂondents agree upon two matriculwm, one the lower and the
other the upper, these bemng kept secret, for example as mdicated m Figure 2,
1978152430 may be adopted us the upper matricula and 1407963825 as the lower
matricula
When one of the correspondents wishes to send to the other a seciel message
*he arranges the sliders in the order as shown m Figure 2, so as to form the two
matricule agreed upon, then, bv moving the shiders 1n their guidex he causes
+4the word to be transmitted to appear in the slol of the upper reader 3, for
mple the word *“ INVIOLABLE ’ as on the drawing
The shiders of the lower set being in contact with those of the upper set, as
P the figure, the sender reads m the slot of the lower reader 3, the crvptogram
tto be tranemitied, vez “ISLYUCEQZI” 'The person receiving the message
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thus cyphered, and desirng {o translate 1, has only to dispose the sliders of his
apparatus 1n the same manner as the sender, that 18 to sav «0 as to obtan the
two mairicul e agreed upon, and then to cause to appear in the slot of the lower
reader 4! the ¢vphered words given in the telegram Then he will mstuntly
1ead m (ler language 1 the slot of the upper reader 3 the words of the message
of hus correspondent

Ii will be oeen thai 1t 15 suthcient to change the lower matiicula in order
completely to modifv the cryptogram Thus, m the example proposed, if,
insted of the lower matricula agreed upon (1407903825), the lower shiders had
been disposed to form for example the matricula 5823960174, the crvptogram of
the word ‘INVIOLABLE " would have become ‘EWFOUCYLYVU ”

The inviolability of lhe secrecy of the correspondence thus transmitied 1s
practically absolute  FExcept for an indiscretion making known the matriculw
1greed upon, there 19 no doubt that it would be quite impossuble to decypher a
secret dispatch transmitted by means of tlus pparatus, m view of the very large
number of matriculeo that 1t 1 posuble to obtamn by the permutations, all
matricule other than those agreed upon between the two correspondents give
unntelligible transcriptions

The cryptographic sistem, resulting from the application of this apparaius
guves re to insurmountable difhculties 1n any attempl at de-cyphering without
1t The same letter 15 often replaced, in the cryplogram, by different leiters or,
12ce 1¢rsa, 1he same letter A for example, 1n the cry plogram, corresponds some-
tiumes to au E, sometimes to an I, rometimes to an U, ete of the clear message

Having now particularly deseribed and ascertuned the nuture of my said

mvention and in what maune:r the same s to be performed, I declare that
what I claim 1 —

1 In a device of the {vpe desctibed for (yphering and de-cyphermng words and
messages, the construction wherein the shiders are arranged m two sets, an upper
und - lower ret, the shiders of each set being interchangeable i position m tﬁﬁt
set, while for anv particular arrangement of the one set of shders a word set
thereon 1o appear through a slot 1n the reading plate will give a cryptographic
word m the 1eading plate of the other sel, which can be de-cyphered only by
someone knowing the correct order of the shiders and thus enabled to set the
cry ptographic word on one st thereof #o as to reproduce the orginal word under
the 1eadg plate on the ndyicent set of shders, substantially as described

2 In a device as (latmed 1 Claim 1, the construction wherem the shders of
each set bear numbers thereon, so that their order for cyphermg and de-cypher-
Ing 1n any <ase ¢1n be deternuned by a given order of the numbers which can
be kelxt secret, substantidly as dencribed

8 The apparatuy for uee 1 (ypherng and de-cyphering words aud messages,

coustructed and 1dapted to be used substantially as described with reference to
the accompanyng druwings

Dated tlus 14th day of October, 1913 * : \

For the Applicant:
GILL & ELLIS,
Cliartered Patent Agents,
65/56, Chancery Lane, Loudon, W C

Redlull Printed lor Iis Majesty s Stationery Office, by Love & Malcomson, Lid w1914
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