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COlJ.PJ,l!.ll~ ~PJ• Cll!'l(.' \.'tluS 

Improvements 1n Dev1ces for Cypheung and Decypheung 
Messages and the llke 

l, GLOKC.h Lt.r "'"'Jo, ol 10, ntt. tle h D use, l[ u~oul1 l, Duudau-clu-llhulu, 111 

tht' llt'puhlu of li'r mte, ln Jl l'-ngmee1, clo hue ln clt c I are the nature oi tlu'l 
1menhon mel m \\hat maunu the 8'lnte 1~:~ to be pufoiDtl'cl to be p uhl\tlul) 

~ dt.toC.nbcd aucl ol'>ll.'l t unul tn 11l\l In the !olio\\ tug bto~.lewt'ut -

/j l'h1s lllH nhon l11" fo1 Jt., RUbJcd 1 po1tablt. 'lJlJ'Il.alu.,, t 'lp able of bung l.Nl) 
cn1Ied 1n the pocl..tt, uul ul•t•hd to lOll\t>tl Ill\ JJlC'>"'8'" \\lltttn In dl'lr 
hngu agt- 1uto 1 c n J•tog1 aplut Jlli.'S~> •gt '11111 liN: 111 ctt 'J he tltol of tlal IJlJl'll atu-1 
about to bt. clP .. lrilllll l'>lltllllt t hl tb .. olutt. fol'lll'C' of c ouupo111lt1Jt e l''-l h mgul 

• In lettl'I'!I 01 ll\ tell~rr.un .. louhnn\ tlltgt.tm~o 01 I.aclm-tdeoffllms) 
JO 11 1" alu nh kiiO\\U to U"L lH},tOg"J aphu lJlp'llltU'I Ill\ IDS !U .,Jultra. e'ldl 
:. lHth tlu. llitu, of tbP alph 1bd 111 noun al oulu on une put, •ncl m 111egulu 
• ol'lle1 011 1ht uthe1 plut, nnd to nnnuge fltl'bt. t~lulua aule b\ a1dt 1n gi00\€'11 ou L 

uo•nl, the lo"Je1 puts of tht blulus bung nto\t.d to bung the dt.~ouecl lttten oi 
•• u \\IS'I.d mto lme under '1. blot, whucb\ thr U}l}ll'l p'llts 'Ill' ''lUbecl to 11ho\\ 

15 'ddfe1ent letlel'b m lme untll't 'lnother .. }ot 1 h"' li}IJIC'l p trt .. oi tJ1e ahcleus la n e 
- JH!en prouded \Utll JIUlUl'rDlt~, the nr1 lllb"l'WCnt of \\ btlh foriUt! t)u. ke\ to the 

- .. -ri~nflpb'lthon The clelite ncto1clmg to t11eo pll'&ent lJl\enhon thftela f1on• tlua, 
11: 1~ U.l tt a gil' 1th llllll'ltot.d mtt>tdllngt 1lnhty lb betUJed b, cln 1dmg e ath 11hdc1 
,. ~ ~utu h\o p'lrtlt, .m UJI\lll mel 1 lo\l"\'1 lldtt 111 mgmg the 1dtus of the tlph.ahd 
)Q .In \ 'lllOUB orcleu. on the lowe1 1111 t.. ts "ell '"' till up}ll'I 1111 ts of thl ahclel'b, 

nncl llldl..n1~ 1ll oi the lo\\ t'r tthcler11 tuteu.b mgt.able ,., "l'll '18 all of the uppe1 
t~bclera "dh. th1s <OlLt.t_luthou 1t 111 tc.nclercd 1boolutely 1mpose.tble b) mero 
.guess work to duVIJher .an~ c.ode message as \\111 be !>l'l'n from the :rollO\\Ing 
~~~ F 

J§ r The 'll'c.omp un mg cl1 '1\Hng sho\U b\ "a' of el..OmJJle, .1 form of con&trucbo]\... 
( J Of the D})pnratus 

F1gu1o 1 IS 'I. f.J.ce ucw-, the .. hdt'U ~u•g 1n the po111hon \\blt.h they ou.upy 
l'ht:h the- app ll'ltua Ilt"uoliiJ. use -

F1gu1e 2 isho\\s the o~plt.J.rntus \Hth the t~bdcl'b o1u.mged fo1 n lhtllu.ul.u cnpto• .ao g~aph1o: U.anap0t11tiou. • - -- - - ' 
[PHct Scl,l 

t , 



Figure 3 18 an -end v1ew of the apparatus 
'AP, w1ll be seen xn the drawmgt~, the ap}:~nratu~ ebi!C!nhalh l'Ollbl!Jts of u. huge 

board 1n whllh are cut guxde grom es of sutt.1ble fonu, m the dra" mg (Figure J) 
l these grooves are of a dove-tallec:l sed1on, but obv1ousl;) they W.l;) be of nn;) other 
._ conven1ent section Shde:n1 ~ are prov1ded adapted to ht o.~ud mo' t- m thebe 5 
~~ guxdes 'l.'he numbe1 of ,gromes (o.~ud oonseque-ntly the number of shde1'll) uut 

I naturally be vaned, m tht\ e-'\.8.mple 1llustrnted ten gxoove~o~ are pro·Hded adapte<l 
to rece1ve ten upper monble 11hde1'8 md ten lov.Pr moHble Hhdel'fl 'l'lu11 

r number has been chosen betause fo1 telpgraphy tlte aHt~embluge of tell letter1.1 
havmg no upparent sense but t.apable o± bemg pronounced, 1" <.•<>nuted n'l u 10 
•mgle word 

'l'hese shdel!CS, mdependent eud1 from the othe1s, 'lre studh uleuht d 1n theu 
dJmens1ons so '18 to be perfedl) mtenhangeable, tbP\ utn be m&erlt"<l 
mddferentl;) each mto thP J>lacP of mv of thP other~~, 'lnd m um 01de1, mto tho 
grooves of the board Ill "lmh tht>v um t.lule- "1th Hl!A'llt fru hou 15 

The shders of eadt set are numbered from zero to IllllP Uu eo.~l'h slule1 u1e 
wntten one abo'e another, but 111 J. dtfte1ent mdl'r fo1 eadt t~hdu, lll the lettel"> 
of the alphabet 

Itwlll be seen tl1at "lten dll the 11hden. are m plu£e, the numbers \\lltten on tht\ 
t'nds thereof form, ~hen read from left io nght, n uumbet of iPU <hg1t ... 20 
charactenstK of the arrangement of ihe 1-hdel'll relJ.tnely to one another :For 
romenienle of dl'b<uphou tho.naml' ':U.Al'UIC't;L.A' 111 gnen to tlte!!e numberl4 
For each arrangement or order of tlt£' 1>hde1t. of the upper bet theic corretcpomh 
'lD upper m.atrJcula (f01 <.>'\.ample- tlu.• number &Oi81).24JO, for tb£> pllfiihon m 
F1gure 2) and m tlte sumP manue1 thdt for PR£ h arrauA'em<.>ut or the lo" u Hluletb 25 
there correspond~ a lo~er matru uln (l40i9<>.1825 111 hb"llre 2) 

The shdeors of ea£h of the uppe1 J.nd lo" er sets can be plu<.ed I'l'htneh to 011<. 

mother m the board, m n '\Prv large 11urubl'r of chlferent orderH, m f~ld, th!' 
number of ~se 'lrrJ.ngPmenh. obtamed b~ '"':n.mg tl1e order of the 14hdel"o 
rt>lahnly to one unother, 111 g1,eu bv the kno'\\n fonnulu or permutahou11, \\hObl' 20 
o.1pplu.at1on g1ves 1n the present lase -

P 10 =10x9x8xi xGx;; x4xJxZxl=:l,628,800 

1'here are tlu.•refore- ~ fl28,800 drfferent upper matrll ulro aud 3,&28,800 lo" t'r 
Inutncuhu llorl'O'\er tltt>'le mtttrtt ul.e tun be t-ombml.'d ead1 wtth Puth tho 

- uumber of combmahons ~then - ' J.; 
~ 'J,fJ28,800' = 13,1 !JB,l ~.HO,OOO 

• Plates 'l nud J1 are :h~ed ~ 
1 

the IIHle':l of the board 110 a~> to t•'\.t.c.>ud thl' one O\ e1 
~ the upper set of shdPrs, aucl th<.> other 1£ r0!'18 tlu. lo" Pr Met Eu£h pl1te 1s Klottecl 
~ longttudmallv for use o.IK C"tplwned ltt>remuft<.>r, for tl1e formnbon nud ru1dmA' 
' of the lrvptograms For the <.onvl'mence of the dl"$lllphon the u une of 40 

"reo.~der wlll be gl\en to these slottt•cl pl.1tetJ 
1.'lte apparatus 11:1 used 111 tlte folio" mg manner -

f. Tlte no ('orre~~pondents agrl'e upon h o mJ.tnculw, one the lo" c1 and the:~ 
other the upper, thet~e bemg ke}>t se-tret, for e~ample as mchwted 111 ]! 1guie <> 
lJOi81;j24JO may be adopte-d us the upper matnlulu. and 14079b382j .tb the low;; 45 
matrtLulu 

, 'Vhen one of tl1e (:Orl'eti~nclenbi "18hes to fiend to the other a fle-tl et me~>~.a •c 
4rlJII\ he arranges t.he shders 1D tl1e order as shown Ill :Figure 2, so as to form the t;o 

' llUltncuhe Bf..JTeOO llpon, then, bv mo' mg the ahde-re m their gUidl'tl. he talll!cl! 
•~oothe word to be transm1tt.e<l to appear m the slot of tlte upper rl'ad£'r j for 50 

mple the word " IN,~OLA.DLE ' as on the drawmg ' 
The shde:n1 of the lowe-r Aet bemg m contact witb those o:f the uppPr ~oet 
the figure, the sender read11 lll the slot of the lower reader 'jl the crvptog~a= 

"~-to be tranmutted~ ~•z " I&LY'GCEQZI " 'fl1e pereon re<:e1v;ng the messagq , 
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NO i3,J04-A D 19H. 

l-m.p1'01JMMIItB 'Jio Dwacu for Oyp}Lm~,,l(J and Deoypl~.erui(J Me830.f]ea a•nd tl~.e ttk& 

thus typhered, and dl"!tnng to translatl' 1l, hJ.s only to diHpot.e the shders o:f h1s 
apparatut~ m tht• IIJ.tne- manner as the sender, that 1s to t.av too o.IB to obtam the 
two mutrl£ ul e agreed upon, and tltE'n to eause to appe'lr m t1te slot of the lo\\ er 
reade1 J1 thE' n I>hl'rc.><l "orc:lb gn Pll m the tclt>gr.lnl 'l'hen he will mstuntlv 

5 ll'ad m tiP 1r language m the Klot of the upper reude1 3 the \\ords o:f the met.Sage 
of hu; t:orreo;pondcnt 

It "tll be t.eeu thut It Ill bufhctent to ( hange the lower mohu.uln 111 order 
lOlnpletl'lv to modi£, the (.ryptogram 'l'hu11, Ill the example proposed, If, 
In~>te 1d of the lov.er mntm.ula J.grec.><l ltpou (HOi9U382;)), the lo\\el ~bders ltnd 

10 been <hsposeu to fonu for e"\.mnpie the mntntula 582JOG0174, the <.rvptogram of 
the "ord ' I~ nOI.A13Lh " "ould ha' e beeomt> ' EWFOrCYLYt; " 

'l'he mHolabtht) of the flel1l'l'~ of tbc torret~pondente- thus traDHnutted n 
pru(.beally absolute R'\.rept for an mdtHerehon mnkmg kno" u the- matnl ul.u 
•greed upon, the1e J'! no doubt thul 1t "ould be qmte 1mpo'*1ble to decyplter .1. 

15 toe<..ret duo~patdt trnnRmttt~l b' menus of tins lppnratu~;, m 'It''\\ of the vel'\ large 
nmubl'r of matnLula:l that ·It Ill poKIIlbll' to ohtam bv the permutat10ii.~o~ ull 
mntr1culu other thun thORe ugreed upon bet\\('('n the ·h\o <.orrespondt>nts 'gne 
unmtelhg1ble trolnscrlptionH 

The cryptographtc "'11tem, rPt>ulbng from the apphcalton of tlus npparntu" 
20 gl,eB nse to msurmouutJ.ble ddhculhes 111 :mv attempt at de-c~phermg 'uthout 

It The sam<.> letter lb oftl'n replaced, 1D tlle cryptogi'Um, b) ddferent letters or, 
1.zce tersa, tl1e- saml' letter A fo1 t''\.ample, m the en ptogra.m, corresponds some· 
hmt>s to an E, somehm£'s to mt I, bometlmes to an U, etc o:f the clear message 

Hnung no" p.1rtu.ularl~ deo~cr1bed J.nd aKCert uned the nut.ure o£ my sa1d 
25 mventwu nnd m "ltat mnunl"l thl' BllDle ~~ to be performed, I declare that 

\\hat I claim lt.l -

1 In R <ll'vt£'l' of t hi' h J>e Ul'K( 11 hed for < 3- phermg and de~l'ypher!llg words an(l 
messnget., the- con11trul'hon "ber£'m the- 11hders art" arranged 1n t" o set&, an upper 
und '\ lo\\er t-et, the nhdl'l"'! of etlth set bemg mter<.hangenble m pot:lltlOn 1n thut 

30 set, wlule for am l>arh<ular urrangemeut of the> one set of 11hders n \\Old set 
thc.>1-eon to uppear through J. Rlot m tlte rl'a(hng plate '\\lll gn e a <.Tvptogrnphu. 
"ord m tJ1e Il'n<lmg plate of tlte other ~~et, "lll<.h can be de~<..ypheroo only by 
I!OJneonl' know1ng the t.oxretl order of the ~:~hllers nnd thus enabled to ..et the 
rr~ ptograplnc "orcl on one- ~olt then·of t.a Js to reproduce- the or1gmal word under 

35 the llllldlllg plat<.> OU the ml1 Kent 11et or shdel"'!, !!U'bt!tantlDllV O.S described 
2 In a deuLe as d.umed 111 Claim 1, the construehon whercm the shders of 

e.tlh Kl't be.1r numberc; the1t>ou, bO that the1r order for cypheung and de-ryph£'r· 
mg m nm < Jbl' <' m be dete1nuned b) .t gtven order of the numbers "h1ch can 
be ke~t ~>etret, bubt.t.mb tllv us Llet-Lubed 

40 J 1he apparntu'J for ut-e m typhermg nn<l de~c~ pheung worde. nnd met!iiages, 
construdcd o.~ncl tdJ.ptt>d to be used substJ.nhalh us des<.r1bed w1th 1-eference to 

4'i 

the a(.."CCmpJ.u;> mg dl"Uwmgs • -

Dated tlus 14th d.1y of O<..tober, 1013 \ 

For tho .A.pphcnnl: 
GILL & ELLIS, 

Chartered Patent Agents, 
o;Jf56, Chancer) Lane, Loudon, W C 
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