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1lug mﬁntfn‘i 1elaies to apparatus for use
n ggdmg and lecoding megsiges and pro
vides in 4pf aratus of sinple constiuction by
the u ¢ of wluch a_word may be readily
t11pspo ed mio 2 code word capable of pro
nunciation for tran mis ion by telegraph
lotter  tddeg hone, biowdeasting or other
means The device permits of a multitude
of diffurent combmations to give different
code words for the same origmal word a
co regpondingly rringed apparatus at the
other «nd of \siuch th m .sage 1s sent serv
mg to decode the messgge Thus the ouig
nal word c't,m*n( De 1scerfunel from the
code woid unle,s the palticular code 1s
known -

The mmvention const oqcfntmﬂ% in an ar
1angement of letter m the 1nm of a column
on an endless ban1 o1 equiv lent a number
of puch cqlumned bands bemg furnished ad
ju labl in relation to one another Iach
column contugns {wo or more complete al
phabets of leftcrs arrangel n varied se
qu nces and. the origmal word 1t 1s desired
to tran pose mto cocﬁ form 1s spelled across
the golumn  havmg oné letter of each col
ugih and the_gorré ponding code word ap
peits at a predctermined dist ince away from
the pomt where the o11,.mal word appeais
saul code word, alsg havin,_ a lettcr of each
column Lhat: {» gy thai for cvery letter
mal g u the otz mal worl theie 1s 2 defi
nite lettr on the same colummn (itually 2
Qi ftcrent lettu,‘% which erves to make up the
code worl The, cugmal word 1. found
from the cqde nor l 1n qum]ﬁu f1shion and
m ot ler to fa ilitate the description the
word which 1s known whether the origmal
oL code word, wxlll be hacmafier referred to
s the Inown word and the word to le as-
cerlained therefrom as the ‘tunknown woird

Lhe wppa alus miy five a ) furality of set
]f?omts proviled aroun 1 columns for the
ormation and tealing of the known angd

unknopn words respeclinedy any pau of
which may be u ed at the ame time, for the

formation of the known word and the read
g of the unkpown word 1e pectively g1v
g, different hey combmitions  without
chinging the position of the columns ¢r
alphabet

Lhe appuatus employed for carrymng out
the 1invention consists cither of a number p}{
endless strip of suitable material aprange
side by side and adjustably mounted or a
plwality of disc wheels or pulleys rotatably

£

%

- T - E # L
moupted on a spindle such discs o1 pulleys
huving, the letter ananged cn their perip
e11¢. or on their side fa e« near thoir periph
eris as heicinafter described

The invention will be more readily under
stool Ly reference {o the accompanying
dr iwings anl following deseription

Tig 11s 2 diagrammatic view illustiating
the relative arrangement of letters m adja
ccnt columns

Fig 21 a {iont clevation of one form of
apparatus embodying the invention

kig 315 a 1de elevation partly 1n section
of the construction shown in I'ig 2

Iio 41 a fi nt elevation of a modified
tv&c of apparatus

1, 1s wm nd view thereof

T1g 615 a vertual cro s sectional view of
the constinetion shown 1n Tige 4 and 5 the
Iine of section being taken through the cen
ter of the disc and showing a preferred wav
of mounting {he same

11g 71s a cross sectional view 1llustiating
in dcdul ong of the spindle mountings

T'ig 8 1s a plan vicw of a further modi
fied type of apparatus

11g )1s a side elcvation of the apparatus

h wninTig 8

Tig 10 1s 1 plan view showing a modified
atr mgement of the construction shown in
Iigs 8and 9

Iy 111sa 1de clevation of the construc
tion thown n ', 10

Refaring to Thgute 1 of the diawipgs
t} 1s merely ,ives ®in example of 1n ariange
ment of lettcrs and columing (o 1ender the in
venlion cleat

In this view the spacdes o1 «ight window
2 2 thnough wluch the known 1nd unknown
word e ingligate I are hown disposed such
distance away from ong another that thue
15 1 complele alphabet of twenty 1x letters
ot en h column 1 1 between them The
epirif alpl abets on 1 trip differ from one
wother 1 their _equencé of lelters and each
has an yricdes number g1 key to identify it
and as the stiips may be mterchanged each
sirtp has an mdex number so that any par
ticular one may be determuned Thu on the
extreme left hand strip considering the up
pet sp ¢ 2 1s the numetal 19 the fir t fig
ure viz 1 of which 1 lwat s the particular
stip and the (econd figure viz 2 of said
number the particular alphabet on that stry
sa1d numeral 12 consiilyting what will be
termed ¥a ley It is to be undeistood that
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1f each <t11p ot band 1 had four Uphabets
thercon 1t would be equipped with four keys
each key baing arianged i the space between
the adyweent alphabet and the alphabet num
bered consecutively 1 2 3, 4 the ¢ nunerals
being placed at the 11ght of two digits the
left, %lglt bemg the onc indicating the num
ber of the stiip on which the alphabets were
ipplied For instance as above pomied out,
the k¢y 12 shown 1n Fig 1 would yndicate
that the <t11p was numbered 1 and the alpha
bet numbered 2 Tikewise the numeral 13
on aid stiip would mndicate alphabet num
ber 8 and strip number 1 and so on

Conaidering the <econd and third etu]ps
from the left, it will be abserved that the
vonels are equudistantly spaced part Tror
caample 2 number of vowels might occupy
consecutive spices provided a vowel n t]he
known word gives 1 corlesponding vowel 1n
the ynhnown word The spaces 2 aie ar
ranged such a distinee put that when a
vowel appes on one stiip thiough one space
2 a vownel aleo appears m the other space
on the same slaip  The wme applies to con
.onants  As an example The word “five” 1s
spelled m ihe upper space and gives the
word “somo” (in {lis paiticular inel inée),
m the lower space, which s capable of pro
nunciation oth the vowels and thg con
sonants are airanged in a specially calen
lated order so that all the letters in the un
known words will always be different from
the corresponding letlers in the known
words L

Since the alphabets on a single strip cach
have a different sequence of lettcrs, the code
may be altered by turning any one op moto
sirips so that another alphabet comes 1nto
use and, 1f the a11angements of letteis on
varous sfrips each differ from one andther
the code may be lered by interchanging the
stiips  That 15 {o say 1t 15 possible n a
practical and easy way to continuously
change combinations of keys for eaclL word
of a message, without changing qnce the re
spectlive positions of columns and alphabets
for instance with four glphabets to a col
umn one hag at his disposal twelve (uffer
ent combmations of keys which one can use
mm any cequence that may be pre airanged
with 1 coirespondent 'The absolute differ
ence from one apnother of the translations
1esulting from these twelie combinations of
kevs, can be proved by t1 insposing the same
“known” word n each of the twelve combi
nations of keys and by comparison 1t will
be found that the re plling twelve “un
known’ words will have Il of the conso
nanis different, [1pm oneanother Thisso fm
as 1 nown has never heen effected before and
insures absolute secrecy Thus the device 1s
capable of a vast number of different codes,
and the code word 1if picked up can only be
transposed 1o the origimal word 1f the partic

ulu ur'mgol?lzlrof sels and aJphabels on
the decoding machine 15 m agieement with
“that by which the word wis origimnally coded
The appuatus i the dvcoding end may be
set with the original by communicating the
particular indey 61 key numbers in use
Che remaining figures of the dgawmg il
lustrale vaious forms of apénn itus con
stiucted 1 accordance wifh and ipeptporat
mg the msention, -
ne approved, constinelion ¢of appuatus
embpodving the inventiop s shown in Fig
ures 2 and 3, bewng front clevation and pait
sectional «ide elgintion, respectively Tas
cons{inction employs a number of endless
bands constituting the strips in Migure T on
which I?he letters_ate u1apged The sud
apparalus comgnses a_fiame _constituted by
side members 8 9 gnd cross"memhers 4, 4
T1nnsverse rogds 5 are arranged near the re
spective ends of the fiapes, and 1ollers 8 e
rotatably moupied thercon 1 ndlesg bands
1 1aye carried op gaid 1ollerg and the spaces
for the known _and unhnown waids e
formed between_spaced pury of {1 \nsverse
bars 7, 7 each f\io formyng sight windows
o1 frames trans¥isels of the ioyable mem
beis or bands through which the code notes
and mdex symbols o% the mdex members will
appeir ;ncll pur of bais 7 Is slulably
moynted on_the gde members of {he rame
?3 extension parts thereof{ 1upning m loiig
udinal grooves 8, 8 ip the said, <ide mem,
bogs- A smular ayrangemenp may be fw
nished at gach gide of tﬁ i}gwce The end
less bands 1, 1 may be of rubber tape or any
other desired material and may be madlg
adjusiable as {0 tepsion by mouniing, one
of the rods 5 1n glots and «mployin,, platcs
9 9 prioted to the fiame and ilurmshb({ with
alternatrve notclies for pressin, agunst ~ud
rod, gnumg, 1 aligtdung effcct to {ho Slups
Another con
cairying out {he_imventjon 313 hown 1 by,
wes 4, 5, 6 and 7, wd cmplovs v number of
dises 1010 hay upgl
§

periphery, st cises bepn, independently

1otatably mounigl on t spindle 11 Tagwe
4 15 2 front vieyy wnd shows thq,e undle 11
cariiegl by bearings m stindards 12 at éach

of its ends Iigyre 515 1n énd view thercof
Tigure 6 15 2 c1g5s section through the cen
tre of the dises uil shows q preferred meth
od of mounting gathe That 1s to say aid
discs are tevolubly mounted on a sleeve 13
flanged at each eng, one of said flangey 14 o1
both bemmg dehcinblo Lhig 1p1angement
permits easy m<erion of the dises 1mto po
sition as dame Fe pliced en bloc Tnlo post
{ton, the spindlg 11 bemn, simply passed
thiough the sleeve 13 and the hearings mn
the standards 12 -

cn the known word has been formed,
the discs are rofated en blge m order to as
certain the unknown word, and in order to

—

=
=5
=
E
-

<4

70

({]

8n

5

=

nn

(]

Q,

ent form gf apparius for _

110

the ltters fgued ont thes

n

™4

1

130

&4

F!

r

£
% w?

&

f

L

¥

At A¥sue

Ly |

in




LR 3

L -~

=

-~ + - - —- e e altx L AP, A 3 -n*-#ﬁ-ﬁ
w a - - S o SR "
1,667"78b a
— -—nb [ | — —— —— _:-%
Fr

retain the dises 1n fived i;onhon, and {0 ep
sute using the cortect A pﬁabet of a «ingle
dist, the following mechanism 15 redrPo
Fat =
5 Two bosses cach havimg & nutiber of

= radigl arms 16 are revolubly mounted on the

spindle, one on each srde, on the outer sides
of the digcs and the respeetive arms arb
echnecied acrogs by spindles 17 One of ~ud
10 spindles 1s constituted by a split tube 18,
hingedly mounted fo oné of the arms 16 so
as to be capable of swinging awav from the
periphery of the discs and is adapted to re
céive a spindle 19 as sedn 1 Figme 7
15 which 1s a cross section, jherethrough  Saxd
4 spindle 19 15 furmished with a longitudinal
key 20 which ey projcets through the shit
~ 1h the tybe, and said key 1s adapted to en
aJé 1N grooves 20 on the periphery of the
20 discs. That 35 Lo say between the adjacent
etters of eaq't dise, 2 tran¥ crse LToove 20
15 otmed, and at the division of the alpha
bets on each dise theie 15 providud 2 pro
-jeeting pin 21 the arrangemant bang such
23 {hat as the desired letter _on the respctine
e %lhsgs ate cohsedutively arran_cd 1n position
they are logked by prnchin, the spindle 1)
mt(%) the tubg, its key 20 engagihg ih ‘the
BYoor 85 50 adfacent the letiers the ErOJect
30 ing pras 21 of the unlocked dices, by con
tacting With ‘the spindle 19, preierting said
‘ynlocked discs maling a complete révolu
tion, #hd conseguehtly preventing the erro
nﬁous passing fiom one alphabet into an
io dther alphabet while s@id spindle 15 1 po
=  sitron
In use, the known word 1s_formed along
the adge of the spindle 20, and the unknown
wotd rebd 6ff along the cdpe of ofie 6f the
av other, spitidles 17
simpler conélaudtion of 1ppatatus em
bbdyimy the i ention 1s shown in Tigures 8
and_ 9 T); ng 2 plan and edge view Tospec
favely ufh_appat Slus compr sty A base 22
15 having a spihdic 28 on Which ue conceéntin
cally mounted a plurility of dises 24 of
Yaiving diameters the lai_est berng at the
l} ttof so that part of one d1 ¢ oy e‘rliapb the
bgge of the disc above 1l formm§ in cffect
«0 7 Iim 24 on which letters are formed or
a¥rahged wch 11m 15~ formed <vith the
‘sanfe fiunber of letters, wlich ue ag pted
to m%_i‘qter
In Tigures 10 andl 11 1s shonh a modificr
55 tion of the lasl destiibed consﬁ\ructmh g
type 10 Deing an elevation and Figure 11 et
tical section through lide #—& thereof  The
dises 25 ‘are of equal diamicters arlanged 1n
stag ered relation, each bewn, p1ny otell 10 a
60 st1dl 25 and the sfiufs aie so hrrkpged that
the priots are ejurdistantly spaded apatt so
thaﬁp a crescent shaped part of an undet
n¥uth dise projects on one side over the
edge of the disc above The dises are ar
66 janged on each of their sides with letiers
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tiegr ‘thelr perrphertes said letters being ar
1anged 1n such a manfet that the orymnal
word 15 compodedl by the Tetters on fthe crey
ceht shaped projections stch as 25 on ond
sidfe, the code word appeating on The srmi %o
lar shaped pTO]ectmg’Fn' is 25° of the discs
oh theil other sides  The strats 26 aie held
together by meahd of a support 27 hax mg a
Ehrt 98 which enciteles them and mgdly

olds them jn posttion until required {a be %25
released for intetchanging The struls 26
and support 27 are formed with apeitfres
enabling the letters on the discs to be seen
therethrough

With a device of {his character constructed %o
of ten disks as <hown in Figs 4 5 4hd 6
and cach disk having four alphabels on 1its
po‘m{ﬂmn it 1s obvious that the imstiutnent
would contaln ten <els of four alphabets
each there bemg, four keys and forty alpha %5
bels m all “Tl%h four keys twelte different
key combinations may be formed for the
formation of the known word and the read
g of the unkinown wotd and 1f one woltd
of the ordmary language were coded 1n each 60
of the twelve combinations of leys of one
single posriion of the instrument, 1t would
be found thal the resulting ‘twelie code
words would have all the eorfesponding coh
sonants different from one anotlier ahd from s
the cotiesponding consonanisin the or1grnal
woid, and the corresponding 1otvels 1n the
Tnown ahd the unknown ‘word would never
be the sime The ariangement of disks,
alphabets and keys 15 very simnple and 1s ob™ 00
tained as follows~—

The first letter space of cach alphabet car
rics tho separate digits the 1cft dignt fiom
natght to nthe mdichting he disl n¥wmbor
whue the right dugit from maught to four m o,
dicates the number of the alphabot on the
disl, for nslance 91 would shew ihat the
sl numbet was 9 ahd the alphabet muthber
wis 1 and «unct the alphabets of eich dgk
wre nuiber&d condetutinely 1 2 3and 41 1s 1o
necessary to know only one hev of any posi
tion df the instruthent 1 or¥der to ascet
tamn the remaining keys at ithe same pdsitron

It will thus be seen that by emploving a
preatranged sequence of the twelve combr 4is
nations of keys it 15 only nevessaiy to know
one key and to 1egistet the instiument in
thit key 1n order to put all the other keys
and, all the twelve key combinations alwg 1n
1egister 1eady for operating wrthout bother 1 o
i about any other indication

Thus with the foyp alphbets of this ap
paratus the same knovwn word may be fouml
In key 1 and the unknown word rewl m
kevs 2 3 and 4 ‘the sarie known Wotd bemg |
formai_in key 2 and the unknown word retid
m Leys 1, 3 and 4 the same khown tword
formedl 1 Ley 3 and the uhkndwn *word
read 1n keys 1, 2 and 4, and when the same
1 nown word 1s formed m key 4 the unknown 130
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word 1s read 1n keys 1, 2 and 3, thercby pro-
viding twelve code words having no stmilar
ity wimtex e1 one with, the other or with the
original word, without requiring any inter-
changing of the columns or moying them
forwards or backwards for the purpose of
changing keys, using one single position of
the pparatus only Thus, these ipe]ve
combinations of keys of onc single position
of the apparatus may be employed n any
sequence cieqlred g a different combina-
tion for each,word of the Juessage,

Iclum — LR INTIES i, N 't

1 Appuatus {or tiansformimg  hnown
words 1nlo coda words gnd, vice veisa, com-
plising a sciiest o? moiable umits, markers
disposed {ransyer~gly of said units, the sur-
face of each ymt beng divided 1nto a plu-
rality of alphahget spices and infervening
caption S})acee, cach alphabct space hgving
thereon the characters of a ccmplete 1lpha-
bet airanged mn abnoim:xl segquence, the ar-

1Y
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-rangement of the charjelery, of the 1¢spec-
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tive alphabets bemng different fiom, each
othet, the.vowels occuring in,one plphabetl
of each unit occupying spaces corlesponding
with the SJYaces ocqu mh by the vowels of
the other alphabets of the syme upit, differ
ent vowels oceuring upon the corresponding
vowel spaces of the respectnne alphalels ot
eich umt and designating characlers ap-
pearwng upon the caption spaces -

2 For coding an Elechmg appuatus
unit having 2 surface divided into,a plu-
rality of alphabel spaces and interjening
caption spaces, cach phabet space hating
thercon the chuaciers of a complete alpha-
bet uranged in abnormal sequence, the at-
rangement, of the_charicters of the respee-
iine alphabets of sud wmit bemng d1fferent
ftom cach other, vonels occutring in one
alphabet of cich ynit qgcupying spiees cor-
responding with the spices occupied by the
rownels of the othey alphabels of suid mnit,
different vowels oceprring upon the corye-
spopding vowel spaces. of fhe 1especine
alphabeis, alphibet designating ¢huiactqs
appeaing upon the ciplion spices, and nnt
locating ¢harelers appearing ypon the eap-
{1on spaces —g % 1M - "

3 Appuatus for coding wnd degodin
secrel nescages conswsting of a plurahiy o
columns adjsiable to one aunother apd in-
techangeable wih each other each colunmin
contaming a pluialily of phibels shele-
by the ®known” poid ¢an be fopmed and
the “unknown” word can he red actoss all
columns, chuactcuzed by thys that each col-
umn of let{cts mdyeated op the columns con-
tains a plmality of alphabets so airianged
that each vowel of an alphbet always corre-
sponds to another but different vowel of
another alphabet of the samge cplumn, gnd
() t !

b 1

- T

L~

LI 2P

3

il oaft) v gt

= - 7 - .
s’iqulal{h 1 consonant lo another but (_illlfel.-
eht consonant 1n, the other alphabet or al- 65
phabets, so that for ¢ach f:r;ownl woid, a code
woird may also_De formed containing ah
cqual pumber of vowels and consonants as
the known word, LA A
~ 4 In a coding and decoding appdiatus
Jueans for formung known words at cgl‘j;a*l{l_
Fosmons 1cros_:%11e apparalus, wheieby un-

3y

70 "

Iz

tnown words autQmaligally qppear at other . ;
positions,’suid means cox_np"nsmgfq Rlluﬁrg:l}rt 4 L g
ofJ alphibets and 1 pluralily o |kew, hod 76 }
ieans efploying a (ifferep , combipation ¥

of alphbets Toy, ¢ach Teiter ,0f a word and
if01 eacly \\O_U;T,il., d}g'eunl cmnbm_'ljl?g of 2
key s . - P I S T
5 In a coding and deco&mgﬁx apPatatis 80
means o1 formmg kno\jp words at (:e:,ta,"m —
Fosmons across the an'lra us, wheteby un-
known words aufomatically appear at other
positions, said mejns cotpiising a pluraljty
of separate, }nl.‘erchqngealp_le, columns, srug
columns beipg independently mox;n})'e and
adjustable ugft(gol_} {o cach othet, epch
column having g_plualily of alphabets_a1-
1inged 1 n uhbroken lm,ti_ and each alpha-
bet, comprisimg fyventy -six lelters 'apid iptey-
venIng caplion spaces betwgen, the alphabets,
the lletters of the respective a,itplmbet_s being
differently arranged relative to eich. other,
the samg sequent@ of consonants_ind vow els
being maintained for gil the alphabets of o5
one eolurpn, with the sequence jp gagh col-
umn different f1om that 1n the others - -
-6 Appuitus for, cofing and decodipg {
seeret, messages consisting of g p‘l\ual,l,ts'r,gf
columns adjustable tg one another and 1pter- 100 ‘
changeable with_ each olheir, each column L
containmg 2 plurihty of ﬂFmbelq where- N
by the known w&mds may ba Q,r)'med and the ,
unknown wordg_1eqd , actoss “all ,QFIu;nm,
each eolumn confaning a‘pluighity of alpha-
bets, the sp'tcm% of the voyels iy, &Il the
alpbabets Leuig Teregular, such irtegulaity
being different from each cglumn but simi-
lar 1n all the alphabets'of the sime coluypns
7 Appuatus for coding “an d,(;ﬂoéln'
secteb messages Wnsisting of ., plurality o%
columns ad]lust_{fble o one ano{ﬁg; Syl -
{er¢hangeable with each ofher, each golumn
ontaining a plurality of alphabets whereby
the known words may he formed and the
unknbwn words read across all coluying, edth
clymn conl uning a pluiality of alphalefs, -
the vowels angl, consonants wlhih arg a- |
1anged m specilly evlculaied opler wwhee-
Ly all the leiter§ in the unknpwn woid, al- 120
ways differ fion {he cosrsponding letlers
in the known wofd | N
In tegtumony yhercof I have afﬁxe&l my
signature hereto_this 9th day of Mayhﬂ)%
s . Lte 3 5 %E o "’?";4_1[
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