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Apparatus for Forming and Transforming Cipher :Messages for Tele
graphic and other purposes. 

We, UI(:JIARD Tumus NicHOLSOX, of "Tho llount ", Loughton, in thf' ('uunty 
of Essex, llanuger, and HARRY "'n.i.r.uol IITGII.Ui:, of UIPn I.yn, ~unch•rKtc•ati, 
in the l'ountv of Surn>y, Assistant )lanagf'r, do lll'rt•bv uec:lare tht• uuhm~ of 
this inventioi1 tu be as follows:-- • 

This im·entiun l'l."lates to the t:onstrudion of eipher messagl's for tt•lf'gmphic 
and othe1· pu1·posl"s by the semlt>r anti the tlf'l'i}lht>ring of tht•m hy the• rt•t·t•J\'I."r, 
aad has for its objf'l·t the }lrovision of' wl"Uns wllt'relty sul'h c·:11a bt• t·aiTit•cl out 
m a aiwple lllUnllf'l', the sal~} Jllt'ans Jx.ing I'Olll}laCt in form alii( t•asy anti of low 
coit to manufal'turt>; further whl"rt>by a rl"uthl~· variable privah• :mel KPI'ret 

10 eyatena t·an be t•urried out in coding anJ tll'-t"ocling ml"ssagl"s and aho the 
~ can be consolidatro and the cost retlm·('(l. It is l'Ustunm1·y in eo•le liuoks 
to '"'~ words up to 10 lt'tters ami eaeh <'Otlt•-wortl has a corrt•spmuling numht>r 
"IIMIIII;r of 5 figures. 'Ve will takl" slll·h t·mlllitiuns in tlt•sl'ribing our in\"l·ntion 
h7 WAf of t>XampJe but it must be Ulltlt•I'Stoutl that it is not n•stril"lt•t( to sul"ll 

15 conditions. ' 
To carry our inver.tion into effed, WI' an-angl' a sPrit•s of :;litll's. l·yliu.J,•rs, 

bande, wheels, or other e11uivalent dt•viel'!'l, :ulaph•tl to hf' (lt'ld b~· atul :uljnst~l 
in poi:ition in a suitable fram<>, in wltit·h two set:> of witulows, or UJH'rhtrl's, or 
mdJCators, are provided. These slitii'S, 01' othl'r I.'IJUintlt•ut th•vil·t•s, an• in 
rain, one of the membl"rs of a pair l'anying th~ VO\l"('ls whi,·h ultimatt•lv l'lltt>r 
JDto the composition of the code word to be tt•),•gr:tphl'll, and the ot hl'l' Ll'aring 

~ the coll80nanbt whid1 ultimately t'nll"r into thl' word to bf' tl'll.'gruphetl. 
' .,. . ll i1 clear that by the combination of tlaP 1·onsunnnts in thE' ulphnhl't with the 

· \ib:-~~ in the. a~phabet, a suffil·ipnt. numhl'r of pronomH·t•able, hi-litPral l"tlln
"";;'l/li ~' CtlDIIlllhng of 001." (~OD!IODant !11111 0111' \"OWI.'l, l"Un ht• protiUI"t'cl, to 

ftpn1181lt any b·o-figure ~~ombination, or to rPprl"sPnt a. t·owbinution t·onsist
inl of even· more than two figures. 

't-~ ,., ·. · .Eu:hading the "Q" as a consonant nntl l'ounting thE' "Y" as a vowf'l, tlaf're 
.-,~~!:·· .. are aiaeteen consonants and six vowel!! nvailahll', ·so that tl1l" permutation of 
':~.; · ··-:·~- ...._: aineteen consonants, singly, with tht>st> six \"OWl" Is, singly, l"nahlPs une 

.· ,r~,.: ·-~ IIDd fourteen. pronounceable hi-literal syllahlf's to he produc·p,}, when 
_,_ _ .· ,. . _..,....,..nts stands 1n the first place and tht> vowl"l in thE' St'I'Onll. Further, 
~:"'::.,j·~i~,~:''' Jt ia ·elnious that by transposing the vowel anti the consonant, a furthl"r runge 

7;t·:;t•: · .•. ;of -~cable combinations is produceabll.". 
· -~(::;:::., -~· We~ upon the aforesaid slides, l'ylinders, wh£>1."1!1, or bantls, the t·lanra,·ters 
~"~,......_ ·of the alpha~t, and we all? pl';'l'e tit~ dig~ts eithl"r ~pon .sudt slidl."s, t'tt·., or 
"',.,r(i:.:,...-.t•c ~ ~b~e, ·dtJ., workmg lD COn.JUn~·t~OJl !lal'rl'l\'lth, II_! suc•b ~ ~·ay that 
-~- w a !!ia'it 11 made to appear at the <hgtt wmtlow, opl"mng or mdll'ator, a 
c/''·.c.', ;~ wi~l appear at the l.ettt>r apertun>, window or ~ntlil'~tor. "·hen th_l" (•on.. ~·;;,'~·t·i!illide, or other equ•-va!ent~ ha!' ~een actuated 1n thts ":ay, by settmg up 
1;._ , ·· '~-·. · . • ,~lf!u'e· the TOWel shde 1s stm1larly actuated by setting up the second 

;?:, . . . J • ...,. ...... • 

~li.4~~] . '' . 
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dfl~Jar<&t•t8 for FO'I'miny a1ul 7'rcm8jm·mi11!J Uipher MestJaues. 

The foreaoioH rep~esents a general statement of tht> nll:th011.it~ wltida a pro
nounl'eable syllable 1s nuu1<' to reprt'sent auy two sutTt's.,~vc thg1!11 ":lmtso~\'llr. 
We now proceed to desc.·ribe more partit·ulurly a :.pt•t·wl applll'ahou of _thtl 
general principle of t·onstrudion whil'h hus bt•t>n th•:-;l·ri\wtl i.n tlac f~lrego~ng. 

In the _following tlesl·riptiuu, 1·t•ft>rl'nt·e is matlt' only to slil~t•s, but a_uy t>ti~l\'11- 5 
lent device may be atlnph•tl. ]~ut·h ui tlll' compound r.lllh'K t•onsast~ of two 
parts, one part havintr ten tlifft>rf'nt t·onloJounnts anungf't1 one under the othPr, 
and then the ten dig1ts in u 11imilur wuy lll'low tlll'm, in sul'h n fa11himi tbat 
when on~ ott ~hese digit11 appPurM ut onf' of tht> wimlow~, apl'rhut>s m· intli!·ators, 
as the shde ~~ ~0\'f'd, 11 e·nr'I'NI}'Oiltl ing t·onsonunt appt'ars ut t~tt• ot ll('r wmtlu~·, 10 
aperture or md1cator. 'l'hf' othPr Jlart of thl• t•omtmunt1 Hlull' has u e·l'l'tam, 
number of vowels, Mny fi-towurtl11 1111 right-hand t>tlgP, unt1 towurtl tla<' lt>ft
hand edge, say 4 vowt>ls, tht' six on tlaP ont' sidP untl thl• four nn tht> othPr 
ma)ung up the tPn rPtptirPtl to rt>prP!!Pnt tlal' tl'n tligit11. 'l'hPst• YowPls arP 
arrantf!d one undf'r thP. otht>r, lmt till' t•ohman is llJ'I_,kt•n wht•rt• it •·h.augt'!i from 15 
o~e. stde to the otbf'r of thf' l'\Uit1 purt. BPtwat h t h1s t·ohmm on tlus lml't .. t~·n 
digits are ~rran$ed a11 a c·olumn, it~ !1\~t·h n wa~· that wht•n. onl' of t ll' thgtt!l 
appears at Its wmdow, apt>rhll'P or uuhl'utor, tlw e·orrt>spmuhng vowE.'l appParH 
at ita window, aperture or intlirator. 'I'll(' part ha,·ing thl' tl'n t•onst~nants and 
ten digits all in one t•ohnnn, is disposPcl on tht• other part 1111 thnt Its l'olumn 20 
ia disJ¥ between the two brokt'll JIUrts of t[JP t'Ohll!lll of tht•. ot}n•r }lUl't ... 

In this way, when any two digtls nrl' brought m IIUI'I'Psswn to the dag1t 
window, aJM!rture or imiit·ator, therl' uppt>ar11 at tltP lPttl'r window, aper
ture or mdicator, two lf'ttf'r!!, cmP of whil'h . iK a \'OW£'1 mu1 till' 
other a ••unt, so that a pronounc·pablt>, hi-literal syllalile is tlm11 formrtl, 25 
the con10nant l'e'prt'senting thP first t1igit of anv rPquirPtl pair of tligits, um1 

·f the vowel l'ejii!Senting tl1<' ~pe·ontl tligit of !!\Wit tmir. .\t thP lt>ttf'r witu1uw. 
apertuftl or mdicator, the vowt>l will, 1mwt>wr, ll}l}IPnr tn tht> ll'ft or right of 
th conscmuat, according as the vowel i!! tlf'rin•c1 from tlal' right-hantl llf'rif'll of 
vowels or tile left-han,} series of vowf'ls on tl1t> \'nwt>1 !!lit1P tlt>Ht·ribf'tl in the 30 
foregoing. If now five c·ompouncl s1idf's art' nrrangNl in thf' framP in sPrif'H, a 
prt!DOUDceable word of ten letters, or fivf' bi-litf'ral s~·l!altll's t•an be c·onstructt>tl, 
~ a numerical equivalent of, say, te-n tligitll. It is obvious tlmt t\u~ numhl'r 
Gf ditfita, howenr, can be extended be,•oml thl'sf', inalllllUI'b 1111 by ine·rf'n11ing 
tbe number of the consonants on· the (•onsonunt slitlP, a •·onllonuut can hi' usl'tl 35 
todadicate a number higher than thl" num'ht>r of any singlP tligit. Similarly. 
it 'J. ·obvioua that by extE'n,ling tbe vowel llf'riPs, a munhl"r highl'r than that 
npr ... W ~ any single ,}igit l'an be reprf'sf'ntP<l. For tltf' t>urpo11e of tl1iR 
tlleriptioa, however, it is suffi<•ient to assmnt' that no rombinahon of numbPrH 
'~of more than tl"n digits (that is to say, two numbl'rs of five digits 40 
..... ) ia required to be represf'nted. 

. & ...W ef using our invention i11 a11 follows :-
; !, A oode -...1 ia looked up in tlte I'Olle-book, rf'prl"llf'nting a <'t'rtain sf'nten<'e 
.,.., • rrr,, ua'l its numerical reference of, say, fi,·e fhrures, is I!Pt up or rPpro
..._. • tlae ipparatus, by moving the <'Ompountl slitles in SU<'<'f'llsion, until 45 
tile lldaal D1Urlber appears at the figure winclow, apl"rturt' or indicator. A 

. . _ liDDild m~ or '!'~ra is then lookl"<l up. anti it11 mnnPrie·nl reft'rPnC'f' in turn 
·· IIJI· ~· remaining slides, at thf' figure windows, anti thf'se two ml"ssagf's 

WUJ gift a number of tl"n digits, at thf' figurE' wimlows, aml tl"n lf'tters, 
-~- h syllablea, antl onl" pronount•f'abll" and tPlt>grapha.bll" 50 
--·-.~.-.. . the letter win,lows. In this way, not only <'Dn two mes-

•aa.mi.tteld lD one word, but it can bf' clone without anyone being able 
~ipher it, unless sul'h person l1as knowl .... dge of the arrangf'

.. cr•-•• alid of the }etten ancl figures thneon. On rE'l'eipt of IIUC'h 
d.~ed by the eonversl" process to that already df'st·ri'ht>,l. 55 

aw 1t understood that we are not limited in any way a11 to the 
.... !d alid•, or u to the number of letten Of digits used on the 

. · 
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&litlt•s, hut wl' find that the ll\l1~1her gi~·1•n in till' t•xan~ple gin•s a l!ultkit>nt runge 
of p<•rmu tat 111us to t·um ply w1 t h nnlmar~ t·nullut•rt·Ja l purpu~ti'K. 

In urth•r that u. rPt·onl may be k<•pt of tlw adual word t·onstrudtl(l. ~~y the 
tlevit·t•, thl• lt•tlt•rs on tht• Klitll'.;, ··~·litu)prs, huntls, wht•l•ls m· othPr PIJUl''nlPnt 

• 5 tlP\'it·t• may ht> fm·mt>tl as print~ng typt• ;u~tl th~· t1Hit·f' I'IHl bt• mountf'~l togf'tl.u•r 
with inking lJIPIUll! am1 ll}ll'l'llh\'P JJJPf'lllllll!llll JJI S\U•h II Wll)' that llll llliJlrt'II!IIC~Il 
of thP wtll'll t·an he mat1P on uny 1mituhlt• mt•t1ium or f'IJlli\'alt>ntly thP 11.11111 
s1itl<•H, t·ylinderl!, buntls or whl'f'l~ 1·an bl' gl'url'tl to st>p;u·att' printing mPe·humMm 
to prmhu·l' thl' !IIUllf' l'f'sult. 

10 ))att>tl thi11 :.?1st day of llay, I!Jil!l. 

I•' ELL & .J .\~IE~. 
1, QuPPn \' idorin. ~trt>t-t, I..mulon, :K< '., 

..:\gentK for thl' Applit·lmts. 

COMPLJ~TJ<~ ~l'El'U'H'A1'IO:X. 

15 Apparatus for Forming and Transforming Cipher Xessagea for Tele
graphic and other purposes. 

W p Ru·uAB.D Tuow.\s ~ u·uoJ,SOX, of "The llount '', Lougbton, in the County 
of };s~f'x, )lunager, and HARRY \\'u.J.IAK Hmll.\K, of Glt>n Lyn, Han,ll"rstl"tul, 
in t ht> ('ounty of Surrey, .\ssi11tunt llanagf'r, cl? hf'reby tlf't·lare the naturP of 

20 this inwutinu, um1 in what n!annt'~' tht> sumP Is to he JlPrformed, to be par
t it·ulal'ly tlPst·t·ibPd allt1 ast'Pl'tumPd 111 aJU1 lty tlal' foBowmg Rtatf'ml"nt:-

This inwntinn rf'lates to thP <·oustrtwtion o! ril'~lf'r messngl"s for telegraphic 
an 11 othPr purl'osps b~· thl" llt>Jitlt>_r _und th~ t1Pt'lJ1hPrmg of tlat>m by the ret•l"Jver 
a1111 hus tor its ohjPt·t tlaf' prm·to;Ion '!f ImprovPtl. mt>ans wht>r~by such t•an be 

'25 t·arrit•t1 out in a 11implt> mannl'r, tht> saul mf'DJII! lwmg e·o~npnt·t ~n form .nne\ easy 
a1u1 of low 1·nst to manufac·ture; furthf'r wht>rf'hy a rf'alhly variable pnvate and 
secrf't systf'm t·an bt> .c·arril'd out in coding antl t\eoo(:~ling u1t>ssages and also t~e 
•·otling t'llll bP e·eml'lohdatPtl and thl' t'Ol'lt of tPlt>graplnng hP tlm11 rPduceel. It 111 
customarv in l'OdP hook11 to us£' word11 up to tE'n lettt'rs and ea,·h code word has 

30 ~ cnrl'PII(;o_nding n~mller. Ullunlly of fi\'E' figurPII. ". ~ will take sueh <"ontlitionR 
m tlPsl'rihmg our 111\'Pnhon by ":ar of examp1P hut Jt must bf' unclPrstoocl that 
it iM not rt>Htrit'tf'cl to IIUI'h c·onthbon!l. 

'l'n t•arry our inYf'ntion into effed, Wf' arrangp a sPrif'R of slides, l'ylindt>rs, 
hallt1!!, wht>f'1s, or other f'qnivall"nt tlPvirt>s, ntlnptf'tl to liP bPltl by anti adjustPCl 

35 in l'nKition in a 11uitablt> framt', in whil'h two Mt't!l of window11, apertul'E's, or 
indwators, are l'rovitlt>tl. 1'hP!!e. Klitlt>s,. or othPr Pquh·al.f'nt deyu·es, are in 
pair11, one of the memllers of a pall' <'arrymg tl1P vowf'lR whlf'h ulhmatelv entf'r 
into the composition of the e·o<le wore\ t.o liP tt>1Pgrap}tPC1, and the otht>r bearing 
tbP C'ommnant11 whi<"lt ultimatf'ly f'nter into thl" wor<l to bP telegraphed. 

40 It is <'lf'ar that hv the combination of thP e·on11011ants in thl" alphahf't with the 
vowl"ls in the alpballf't, a suffi,·ient number of pronounC'Pallll", bi-litl"ral com
binations, I'Onsisting of onf' <"onsonant ancl onp vowf'l, l'an be pr01lul'fll, tG 
reprPIIPnt any two-figl•re C'ombination, or to rt>prt'sf'nt a l'ombination l'Onsiat
ing of PVPn more than two figures. 

45 Ex<"lucling thf' "Q" as a c~n.sonant and C'O.unting tbl" "Y" as ~ vowl"l, thel'f' 
arP nin~teen ''onsonants an(l. s1x vow~l11 avatlabl.l", so tltat t~l" permutation of 
thPsP nml"tl"l"n con11onants, smgly. with tltt'SP s1x vowels, smgly, enables one 
hundred ancl fourteen pronounc·f'ahl.P bi-litPrnl syllables to be producetl, when 
the consonant stantlR in tl1e first plac~e and the vowf'l in the fl('('ond. Further, 

50 it is obvious that by transposing the vowel ancl the consonant, a further range 
of pronounC'l"able combinations is produceable • 
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.Apparatwjor Forming and Tf'ansjormi~ Oipker M~yea:--·-------

We place upon the aforesa_id. sli~es, cylinders, whPels, or bands, the dlUl'Uc·ters 
of the alphabet~ ~nd !llso d1g1ts lD such .a way that when a digit is matle to 
appeu a~ the d1g1t wmdow, ~pe~ure o1· mdic·ator, a letter will appear at the 
letter wmdow, a.,rture or mdu·ator. \\'hen the consonant slide or other 
equivale~t, ~s beim. ac.tuatetl in this way, b~· setting up the first figm·t•, till' 
vowel shde IS then s1m1larly actuatPd hy Sl'ttmg up tht• Hee·oncl figun•: 01• 1·in· 
fle1'.4. 

The foreping re,P~esents a genPral statE'ml•nt of the mPthod in whid1 a pro
n«NDceable syllable 1s made_ to represent a~1y two suc·e·eHsivt- cligits whntHOE'\'l'r. 
We now pr~eed to tlesc•t·lb~ more. partu·ularly a spPc·iul applic·ution of tlw 
gene~l prmmple of c~nstru~hon wlnc·h has bePn clPscribc•cl in till' fm·pgoing; 
~ 1n ord.er that the mvenhon .may be the bPttPr UllllPrstoClll, wl' will tlPKl'l'ibe 
It bl .relation to the accompanymg drawing, rE'ferE'nce bt•iug had to tht• h•th•rs 
and ti---s marked thereon . 

.'i 

10 

..;'tlo. F' ao--
Y • tgure .1 ~··front view of the device of :B.at form coustrm:tPcl in acc·orclauc·r 15 
,. with our tn,.-tton. 

F~gure 2 IS a section~l view of tile same on the line 2-2 of }'igurt" I. 
Ftgure 3 shows full s1ze the two 11arts of thE' ('ompound slidE' sPpuratt-d from 

each other. 
Figu~ is a. trans,·ers.e ~tion of the vo.wE'l portion of thr t•nmpomul sliclc•. 20 
1!1 th81'tollo'!"mg descr1phon, refE'rPnc·e 1s maclr only to -slidE's, hut am· 

. equtvalent ~v1ce may be adopted. • 
• Upo~ a suitable frame a a SE'ries of .('Ompountl sliclrR 7, art> nrrnngrcl siclt" bv 

:-u. 111de wdh 41tle another 80 that they can rn1·l1 bP Hlitl up or down within thr 
'If ~me a pa!Sel to one another for thr purpo!IP of ueljuo;ting thPir 11osition in 2!, 

lald frame. · 
E~h of t .. compouncl slides lt ('Ollsists of two parts r nnd tl, our lmrt e 

having .ten ..-morE' difteren~ consonant!! arranged onr undf.'r thP othPr, nuc t hPn 
an eqUIJ:t~t numbE'r of chgitll or 11\llllt'rals in a similar way below thtom in 
IUCh ~ faa n that WbE'n ODe of th~SP digits or lllllllE'ra)s appe&rFI at Clll~ of 3() 

:.~ the Win , apertu?-'8s or inclic·ators f' formrcl in the frame a, nR t hr part r is 
;m. !ftO'!ed a corresponcl1~g consonant appears at the othPr window, apPrturr or 

iachcator .f formed Ingber. up in thP framt'. ThE' nthE'r part ,Z of thr c·nm-
..,.,. -pound ahcle J has n eertam numbt>r of '\"owrlR, say (i towarcls its right-11ancl 

edae, and towarclR the left-hand PClgE'. say 4 vowE'ls, tl1e six on thP ont> sicle 35 
~Ci ~e four on the other mnldn~ up Hie tE'n rPquirPcl to rPprPsrnt the> tPn 
ditrfu. These .vowels are arrnngE'd one unclPr thr otl1Pr, hut tlu' c·olumn iH 

;·jf-~ken where 1t c~angps· from on!' ~icle to the othPr of thr saicl part. l'rnrath 
th18 column on th1s pa~ !'• ten d1g1ts are arrangPd a'l a c·olumn, in suc·h n way 
that when .ODe of the d1gds appE'ars at its winclow, npPrturP or inclic·ntnr 1·, the 40 
=ponduag vowel appears at its wi~rl?""· apP.rture nr inelil'ator f. Tl11' part 1: 

h 
DJr the ten consonants ancl ten dlfrltR all m onr c·olumn, is supPrposrcl 011 

L!,_~er part d 80 that the eolumn of the part c is clisposecl llt'h\'Pt"D thr two 
ul"Ua.tru parts of the column on thP other part tl. 
au In t!i~ way, wh~. anr two digitR of n c·omhinPcl Rliclr arP brougllt in 45 
I :r~d to the d1g1t Wl~do.w, aperture or inclirntor r, thPre appPnr at t]1p he oth:' ow, aperture or mdwator f, two lettE'rR, onp of whic·h is a vowrl aJHl 
:he I' a coneonant, s~ that a pronom~r·~ablr, bi-litE'rl)l RyllnhlP is thus formrcl. 
th epa~nant l'l'pre!'E'nbng the fir-;t. cl~g1t of any r~quirrcl pair nf cligits, ancl 
!_.VOW~ re~entmg the sreoncl chg1t of suc·h pnn·. At thP lrttrr winclow, 50 

•r-·'llre. or IIMIIcator f the vowp} will, howeVPr, appPar to thP )pft nr riJrht of 
tlie eolt:uontahent,l afcchorchng a~ the vowel is dPrivecl from thP rigllt-lmncl sPriPs of 
vowe , or e t- ancl serleR. of vowela on the vowPl slicle rl. If now fivr c·om
:poun~ides b are arrangrcl m the frame in c;eriPs as illnstratr,] in tl1r elrnw-
::,f/1• proaounreable worcl of ten IPttPn. or fh·p hi-litPral 11yllnblrs c-nn hr 55 
.1a~24'J.a!U,IIJ?. PI •. TE, DTT, and a nUHlr.rif•al NJUh·alent of say tPn 
-.• ,, . t IS obVIOUI that the number of digits, however, cnn be 
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nh•nch•d bE'yonll thC'SE', innsmuc·h as by inl'rPnsing the nu~bE'.r of tl1e con- 1 

sonant!! on thr c·onsonant sliclr, n c·on'!onaut ran hE' usNl to mchc·a~E' a numbE'r 
highrr than thr numhrr of an,\" singlr cligit. ~imilurly it is obvlmts tl1at by 

1 rxtPncling thr yowrl srrirs, a nmul1Pr higllPr -than tl!at rE'p~Ps~ntE'cl by any : 
5 11inglr cligit c·nn hr rrprrsl'ntl'cl. For th.r Jll~rpo<~l' of thu1 ell'!lc·rl]~h~n, howe'\"rr, 

it is suftie·iPnt to nssumr that no e·omlmwtwn of numhrrs c·OJI'Ilshng o~ mort' 
than tl'n eligitR, (that iR to Ray. two numlw~·s of fiyp eligit~ l'ae·h) is rPqut~t"cl to 
bP rPprP'IrntPCl. In m·clpr to prP\'Pnt tlw !<heirs from monng too loosPly m thl' 
framE' Rprings arE' anangl'll at t hi' hae·k of 1'ad1 ,.,] iclt" ;mel aclnptrtl to I'XE'rt 

10 prt"ssurr hrtwrE'n thE' Rlii!P ancl thP framP. 
ThP mPthocl of using our inwntion is as followR :- . . 
.\ ~e·oelr wore] iR lookl'el up in thr C'oelr-hook, rPprrRrnhng ~ rPrtam !IPntPnrP 

or mpso;agP, ancl its numcrie·al J'l'fl'rPne·P of, sa~·· ~"~ fiAn.rrs, IS RPt_ up or ~rpro
chwrel on t]JI' appnrntnq hy mm·iug thl' c·om]IOUIHl. sluli'R Ill suc·c·rR'IlO~, u.nhl the 

15 adnal m1mlll'l' sav j:l:,~():l appParo; at thP fignrr wnulow, npPrhtrr or mclu·ator r. 
A RPc'mHl ml'ssagr or worcl is thrn lookl'cl np. micl ito; numrric·nl rrfrrc•nc·r Rn~· 
241=1-l in turn sPt up on thr rrmaining RlielPs, at tl1P fignrr winclow 1', and thl'sP 
two mrR<~ngPs togrthPr will ~ivr a numhPr of tPn cligits i:l20:l2-H:H, at tlu." 
fignrl' willllow r. nncl trn ]Pttrrs, forminJl fivP prononnl'l'ahlr svllnhlrs, anel onP 

20 prmJOUlli'PnhlP nncl tPlrgraplwhlr wore] of trn lrttc>rs sn~· "rulopitP~n," ~t tl1r 
lrttc>r winelow f. In this wa~·. not onl~· t·nn two mrssngPs hr trammuttrcl 1~ onP 
word, hut it t·an hi' clonr without nnvonc> hring alJlP to unclPrstancl or clPt'lpl1rr 
it, nn lc>ss snrh pt"rson Jwo; lmow]PC]JrP of t hr arrangr~nrnt of t hP t'OlllJ.lOilncl 
slidP'I /,and of thr lrttrrs ancl fi~m·rs thrrPon. On rrc·c'l)lt of stwh worcl. 11 c·nn 

25 hr clPe·oelrel h,v t lw c·on \'Pr~r proc·rs!' to that a lrrael~ cl_l'sc·ri~lf'el. 

30 

\\•p wonlcl hnvr it nnclrrstoocl tiHtt wr arc> not lmutPcl m any wa~· as to tl1r 
nnmhrr of c ompmmcl .,]iciPs /,, or a" tn th~ nn1~1hPJ• of )ptfprs or_ cliJlit<~ ll'l~cl_ on 
thl' ~lic]ro;, l111t wr fincl that thl' nnmhl'r gn·c•n m thP I'Xnmplc> gn·rs a snflic-IPilt 
rnngr of pPrmntation' to c·olliJll~- with orclimu:.'· c·ommrt·c:ial ]lUrposP!'I. 

'Vr nrl' nwarl' that it ]m.., lu•l'n ]ll'npo<~Ptl 111 dJI'c·k I'Ipl•rr o;~·strmR, c·r~·pto-
grapl•ic· in<~h·nmPJd<; ancl tl11• likP to 11'-C' a <.rrirs of c·ylinel~r", wl~E't'l!< or .hnnels 
rrlativPiv mo,·a\•11' to on!' nnothPr ancl aclaptrcl to hi' aelJn<~trcl Ill rPlatJ!ln to 
two rrgi ... trrinl!' pcH<ition' OJ' nwrl,<~, Pac·h c·ylinclPr, w!IPc·l or_ bnncl rnrrnng-. a 
sPriPs of .. \'llahll'<~ in c·olnmnnr form ancl a e·orrrsponclmg <;PJ'tr<~ of numhrro; Ill 

35 t•olnmnnr 'form <oo that P:wh ""llahlr ha" a c·orrro;poncling mm1lwr wl1rn thP 
~~~·llnhll' a111l nnmhrr nrr oppo~itl' thr rPgi .. tc•ring pno;itiono; rrsprc-ti\·p}y, ancl 
wr clo not 1·lnim '-lll'h c]l',·ic·l'" hroacll.'· 

Hnving now pmlic·ulml.' clc•o..I'J'ihl'cl a111l asc·Prtainrel t]l(' natnrr of our c;nitl 
im·rntinn nncl in whnt nu1nnl'r tltr <~ami' i" to hr pPrformrcl. wr clN'larr thnt 

40 whnt WI' c·lnim j,: ·-

1. .\ppamh1" for tm·ming- nncl trnn<.Porming ,..jphrr llll'"!'laJ!'«'S for trlrgrnpl1ir 
ancl othrr purpoc;rc; I'Ou~i~ting of a '-l'riP~ of c·ompomul. rrl~tiwl~· _1~10\'alJll' 
rlrnu•nh nclaptPcl to hP acl,iu~tPcl 111 rPiatJOn to two l'~'g•~!''l'lllg' p~'-lllono; m· 
mal'l•s. l'ac·h PII'Jill'lll e'llll'-l'llltg' nt two part'-, onl' part l'al'l·~·mg a sc•r•l'~ of c·on-

4!i sonnnts nne] a <;l'ri"" nl numhl'r~ in c-olumnar form. n111l tllC' othrr pnrt f'arr~·iug 
a sl'rirs of \'owrl~ a111l a "'~'1 il's ot nmuhl'r' in c·olumnar form. tlw vnwl'l c·olumn 
hring lll'nl•rn: thr l\\n part<~ of thl' l'lPmPnt hring acl:1ptrcl to 1110\'P rc'lati\·1'1~· 
to otiC' annthl'r ant! to han• thl' c·ono;nnant c·olumn cllsposrel ht'h\'PPll thr two 
part~ of tiH' vowl'l e·olnmn, '-llll<.lantiall~· a.., clro;c·rihPel. 

50 :! .\ ppnrnt us lor forming nncl tran~fnrm ing Piphrv llli'R<~agrs for trlrgraphie· 
and ot hPr purpn<~Ps c·onsi~t ing ol' a fran((' having two rc>gistrring mPans trans
vrrsrlv elisposrcl at Jll'l'ell'tl'rmint'el po<.:ition<.: rl'lati,·r to onr nnotl•rr, a Rt>rirs of! 
l'ompe;uncl l'lrmrnt-; aclaptl'cl to movr rrlati\·l'ly to onl' anothrr in saiel frnmr in 
a clirPI'iiou 'sulJRtantiall~· normal to -;nicl rrgisiPring mrans, l'ac·h c·omponnel 

55 rlrnu•nt lun·ing onr part ran·~·ing a l'olnmn of c·ousonantH nne! figurl's a111l 
nnntltrr p:ll't h;n·inl!' ·a e·olumn of vnwl'l" all(] fig"IIJC'S, tlu• \'OWt"l c•n]umn hring 
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~~ 10 that one part is one side of and the other part is the otlu.'r side of 
Jhe ~10nant column, substantially as described. 

3~ The al'l'l'ngement and construction of an apparatus for forming and trans
fQ111lilag cipher messages for telegraphic and othl'r purposl's, suhstnutiull~· as 
tl~bid and illustrated in the al-companying drawing. 5 

Dated this 22nd day of November, 1909. 

FELL & .J .um~. 
1, Queen Yictoria f'trel't, Lonclon, Kf'., 

Agl'nts for thP Applic·ant~. 

- ---')·-- - -· --------
Beclltill: Priated lor Bi1 llajellty'• Stationery Office, by I.ove &: Malt'onu10n, Ltd.-1910. 
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CO)iPLETE f.:Pl<~ClFICATIUX. 

Improvements in Devices for Cyphering and Decyphering 
Messages and the like. 

1, GBOlHiE::i Ln .. Hi:xJo:. of lH, nil' de la Dars4', )tu~Pil!P, Bou.-ltlc'8-du-Hhuut•, in 
the RPpuhli(· of l"r;mL·f', CiYil Eu~iueer, do hPrt·b~· dPl'hrP till' uatllrP uf thi~ 
invention and iu what Jlla!lllt'l' tht> S:tlliP is to hP pel'formPd, tu Jw partintlarly 
lle:;~:rihl'\1 a111.l aS\'Pl'taiued in ;,ud hy the fullowiug- stateuwut:-

6 This iuvt>ntiou ha.- for it~ suhjPd a portahlP apparatus, l'Upable of beiug ea~ily 
carried in the p01·ket, au(! mlaji'tt-d to t'llllYel'l a11~· liiPssagl" written iu clPar 
language into a IT,\'ptographi1· 11\Pssagp a ntl l'iet l't Nil. The use of t ht• apparatus 
nbout to llt' dPst·rihPtl assun•s tltl' ahsoluh• l'<PI'rt>t·y of ('OJrespontlt'll!'P t'XI'ltaugl't.! 
by lt>ttPrs or hy tPlPgnllus (ordiuary telt>gnuu~ ur radio-te!Pgrams). to It is alrt>ady known tu us .. t·Jyptographil' npparatus ha,·iug- 10 sliders eal'h 

• 11·ith the letters of the u.lphabt•t iu normal onlt•r on one part, and in irregular 
.. · _o:rdet· 011 the uthftr pal1, and to arrange the~e ~1iclPrs 8idt~ by ~;;ide in groovFs on a 
· · ·board, tlte lower }Jarts of tlte sliders being moYed to bring the desirP<I lt>tters of 
~-.. ll wOrd into line under a slot, wh<'rehy tllP upp<'r parts me t·aused to slww ll'i ·ditferent lett~.>rs in line under auotht'r slot. The upp<'r part>. uf the slider8 lwve 

•· .been. provided with nunl<'rals, the urrang(•meut of whidt forms the key to the 
7~; trampOsition. The deYtl.'e ll('l'ording to thl" prt•sent invention differs from thi:;, 
fti !~· t~t a greatly )n<·reased intPrdtangPuhility is sel'ured b,,. dividing eadt slider 
I_ &nto two parts, an Utlp~r mul a lO\wr part, ananging the }ptfers of the alphabet ff i». :\·ario~ order~> .on the lower. part~. us well as the upper parts of tlw sliders, 

· a&l.lllllkml! all of the lower t<hders mterdwngeable as well as all of the upper 
. sliders. "ith this .<·onstrudion it is rendered absolutt>ly impossible by mere 
"@V888. W?rk to del'ypher auy code message as will be sPell from the following 

j deacnphou. 
45 r The accompanyiug drawing shows bv waY of example a form of constructio~ 
( .._ Oft the apparUlUti: • • I r 

Figure 1 is a fat·e Yiew, the sliders being in the porsitiou which they occupy 
IU'h~t.- tbe apparatus is not iu use. · 

Fig~re 2 sbow~ t_he apparatus with the JSlidel'l:; arranged for a pa1·ti~:ular crntQ• 
~ i!DPhio transpoe1t1on.. . . . · 

~Price Sd;l 

. . 
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Figure 3 ia an end view of tile apparatus. 
'As will be Hen in the drawingt~, the BJlpnratus eSIK'ntially t'01111ists of a bu11e 

board in which are cut guide groo,·es of suitable form; in the tlruwing (Figure a) 
these gl'OGfts are of a dove-tailed ~~eC:tion, but obviously they way be of any othe1· 
convenient ~Jeetion. Sliden 2 are provided adoptetl to fit uud move in tbt!tie 5 

_ JUidea. 'l'he number of groo,·e11 (and oonsetlueutly the number of sliders) ''"n 
llaturally be varied; in the e-xample illustrated ten grooves are provitled udaptecl 
to receive ten upper movable eliden and ten lowt-r mo,·ubie t~liderM. ThiK 
number has '&een chosen because for teltogruphy the &SIIemblage of tl'n letter11 
lt.uving no apparent sense but capable of bl'ing pronounced, i11 t'Ountl'Cl u11 a 10 
11ngle word. 

. 'l'h~ slide•, indept-ndl'nt l'tlt'h fro~ the otheu, ore stridly itleutit•ul in thl'h· 
~u~ena10ns eo tiS. to be pedectly mterdumgenhle; they cun be insertetl 
Indifferently- each 1nto the plaef' of amy of the otht>rs, nntl in uny ol'dl'r, into the 
grooves ~f the board in wlnl'lt tht-y t•am 11lide "·ith sligM frit·tiou. 

The shders of eul'la set are uuruberl'Cl from Zl'l'O to uiut>. On euda 11litle1· nl'e 
written one above another, but in u diffl'l'tmt order for t>ul'la t~liller, nll tlae ll'ttt'l~ 

15 

of the alphabet. · 
It willlJe seen that \\'hPn all the Mlidt>J'II nre in plut·t>, the uuml~el's written on tht' 

ends thereof form, when read from lt>ft to right, u uumbt'l· uf teu digit~ 20 
l'haracterietic! of the urrangemt>nt of the Nlidt>J'M reluti,·t>ly to one nnother. },or 
t!Dnvenient~e of dt'IK'riptiou the nnme "llA'l'UHTLA ,. iM gh·en to these numbel'll. 
For each arrangement or onler of the 11lidt>J'M of tht> uppt•r Met there corresponds 
11~ upper matr:icula (for examplt> the uumbt>r fiOiHll',:.N:m, for t11e po11itiou in 

;_, F1gure 2) and lD the some manner thut for t>nda arrnn~t>mt>ut of the lower slitlertl 25 
. there co~respabd<J a lower matril'ltln ( 140i0(i:J825 in } igut·e 2). 

The 1l~ of eat•h o~ the upper und lowt>r t~ets con. be I•hwl'll, l'elutively to one 
1mother 1n the._board, 111 11 very lurfle nurubt>r of thft't>t·t•nt orders; in f1ll't, the> 
nnm~r of_ tlleee nrrun~t>~ts obtained by ,·urying tl1e orcler of the t~liclet·s 
rt>lat.avell to r~nt> u.notJaer, 111 tpnu by the known formulu or pe-rmutatiou11, whose 20 
UJ1pltcntlon gtvH lD the present case :-

. _., p JO =a 10 X 9 X 8 X j X (j X 0 X 4 X a X 2 X 1 = a,028,800. 

. ·, Th~re are therefore 3,Ci28,800 different upper n1atriculce aucl. 3,628,800 lower 
matriculae. llort>onr these matriculae t·uu be combine-d ench with t>ud1 · the 
number of combinations is theu: -- ' 

• ,. :1,028,800'= 13,108,189,440,000. .,,.. . 
35 

Pial. 3 nud a• ~re fixed o~' the Mitles of the board 110 1111 to extt>ucl the one 0\'t'l' 
the ~PJK"! set of sbdt>rs, uurl the otht>r ut'l'OIIs the lower st>t. E1wh plute is Mlottt>cl 
lonptudiually for Ulle- us explained ht>r~inufter, for tl1e formutiou and r·eucling 
of the cryptograms. For the t:onvt>mence of the desc:ri1Jtion the uume of 40 
•• reader" will be given to the11e 11lotted plute11. ·· 

The .apparatua is used in the follo"·ing manne1·:-
The two corrnpondent.• agrt>e upon two muhiculae, one the lower nnd the 

other the, upper. the11e bemg kept ~ret; for example as indit·utl'd in l•'igu1·e 2, 
. ti07tri8!02430 1M)' be adopted as the upper matriculu and 14079tj:J825 m1 the lowt>r 45 

1118 ic •. 
.. · WWrl oue of th~ con;espondenttt 11·iahee to send to the other n tiec1·et me1111ugc 
·.he . jle ebders 1n tl1e order as ~hown in }'igure 2, so 111 to fonn the two 

agreed upon ;, then, by movu~g the aliden in their guitlt>M he c~nu11t•s 
. . to be tranamdted to appear 1D the slot of the upper rl'ude-r a for 50 

le tibe word "INYIOLA.BLR" as on the drawing. ' 
Tlli .tm.n of the lower 11et being in contact with those of the upper 8et ca-..... •. the een~er .. reads inT the slot,of the lower reader 31, the cryptog;a: 

tllilliDUtted, vcz, lSLYt CEQZI • The penon r~eiving the meesas11 

. +: ,, • 

No i9,~04.-A.D. 1913 • 

thus CYl>hered, and desiring to trnnslatt> it, bus only to di11poee the sliders of his 
apparutu11 in the e~ume manml'r liS the sender, tluat i1 to lillY &o Us· to obtain the 
two ntutricuhe agreed \l}IOil, uud then to cause to ll}Jpenr in the slot of the lowt>r 
reader :11 the t:ypherl'tl wonls gh·en in the telegrum. 'l'lten he will inatuntly 

6 read in t·lt>ur luuguuge in tht> slot of the upper reudt>r a the wordtt of the mNsage 
uf his cot·respondent. 

It will be seen thut it i11 11UI:ticient to t·hnnge the lower matricula in order 
t~otuplt>tely to modify the CJ'Yl'togram. 'l'hu11, in the example proposed, if, 
insteucl of tht> lowe1· mntriculu ugref'd upon (140i96382a), the lower t~liders batl 

10 been diK}lOSetl to ftn•m for t'XBI1lple the 1111\tricu}u u82a9<i0li4, tbe cryntogram of 
the "·onl "INYIOiu\HLB" \\'ould ba,·e become "J<;W}'Ot:CYLYt;'•'. 

'l'h~ inYioluhility of the eet·recy of the cotTet~pontlt>nce thus trunsmitted is 
)lrucb('nlly ubsolutt>. J.;xet>pt for an indisert>tion making known the matrit~ulm 
ugn!t>d ~pon, ther·e is no doubt thut it \\"oultl be «tuite impo~~t~ible to der.yplaer a 

15 secret dlt~patl'lt transmitted b~· menus of this uppnrutus, in ,-iew of the very large 
nmu~t'r of matriculm thut it is possible to obtnin by the permutution11; all 
matr1culm other than tbORe ugreell upon between the two correepondt>nta give 
unintelligible transcriptions. 

. The _crypto_graphic s~·tdem, rt'Hulting from the application of this ap~ratu11 
20 ¥1\'es r1se to 1naurruountuble difficulties in any uttempt nt de-cyphering \\'ithout 

1t_. 1.'he some letter is often re}Jluced, in th~ cryptogl'Um, by different letters or, 
'l.'!ce tocrsa, th~ same !l'tter, A fo1· exnmple, m the cryptogram, correspond& some
times to an F., soml'hml's to nn I, sometimes to on U, etc. of the clear message. 

. Huv~ng no"· particularly cle~«~t·ibed und n!1Ce1iuined the nature of my .said 
25 mvenhou anll m wh11t mannN· the same i11 to be performed I declare that· 

.what I claim is:- · ' 

1. In a clevic•e of tllP t~·pp clest'l'ilwtl for t·yphering and de-l'yphering words and 
messages, the cout~tnw~ion \\'hert>in the sliders ore nrrnngecl in two sets, an upper 
untlu J~wer set, the sh~t>l'tl of en(·h set being interchangeable in position in tllnt 

ao 11et, wlule for uny }ml'lJ<:ulur unangemeut of tlte> one set of 11liders a word set 
thereo~ to uppeau·. thl'Ough 11 Riot in the rending plate will gh·e u crvptogrophic 
:word m the J'eudmg plntt> of tbe othl'r set, \\'hich cau be de-t.:yphe;oo only by 
tiOtnl'Oue kn~wing the col'l'et·t Ot'ller of the sliders and thua enabled to eet the 
•·ryptogr~tpluc word on one 11et thert>of 110 us to re1)roduce the original "·ord under 

:\5 the reudmg plate on the mlj:weut 11et of sliders, substantially oe describe«\. 
:!. In n devit·t• ns t·luimed in Cluim 1, the l'onstruction wherein the sliders of 

~at·h. 11t>t beur muuber!l thert'«m, 110 thut their onler for cyphering nnd de-cypher• 
mg m ouy •·use <·am be determined by u given order of the numbers ·\\·hicli can 
be kept Ht>cret, Hnbstuutiullv 1111 tll'!lcribed 

40 3. 'l'be uppurlltUK fOl' \llle• in t•yphering• Ullll de-cyphe1·ing WOtd!i und meeeagee1 
(~onstructed und mlaptetl to bt.' used substuutiulh· 1111 deacribed with reference to 
the Rl'L'Ompunying dmwiugs. • -- ·-

Dated thia~ 14th duy o! October, 1913. 

I'' or the Applicant:: 
GILL A ELLIS. 

Chartered Patent Ageub, 
1;;>;66, Chnneery Lon~, Loudon, :W.C. 

BedhiU: J•rtuted fur Hit Majl!llty't Statiouery Ollice, liy Love & lrlalcollliVD, LW.-ltli• 
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