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I claim 1 -

a ctphezo-tq t:ramrm1ttor; and me ns ooord1nated with '\be trantaittttr w erteot 

pel'lmtati"f8, atepwiae diaplacementB of the COBil\lt&tOI"Ie 

'U ft electrical connection with ool"Heponding eiSJVt.llng al ... n'bJ •ftlla oom­

prlaing a ae~ of Juxtaposed, rotatable c~tator• tor ~f7iug the ooDDactloa• 

'MWtleD the k87'board elenwnts ·and. ea1d lipallng el••ntaa a ciphal'-ke7 trau­

altter •ohanl•a ADd maana ooonJ.Da·Ung •14 achani• with the o-.tatori 

to effect pel"'l'.lll'h.tlw, aupw118 dlaplaceranta ot the oG1181.'iatiJp• 
.. ·· 

:s. In P. csryptOf:rn.ph, ,., :·.o;.tbov.r•l CO!'l!lTl:o-hlf~ c!J~o~.rf\Oter ulerumts in opera-

prillztC a. set of Juxtaposed., rot&:table oOIIII!IU.tatora tor Yar~i.n8' ~he ccmneot lou 

between the kaJ'board elewnta and mid aifl'IJI'].ing elelllHntaa a alphar-by traa .. 

lug ~ eat ot JuxtApoeed, rotat~ble oammutatora for Yary~ the aonnacttona '--

ke7 tran.Utters; P.Jt<1 muana coordinating aatd traD.IIIIllttere to et"teot pel•l1•tlw, 

atepwlae dill}lln.centnl'b ot the collllllUtatora. 

1!\pproved for Release by NSA on 09-13-2013 pursuantto E.O. 1352e 
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operatiw aleot•iaal comwation •1'h oorre.-pon~ing s1gDa.l.b.lg eleMnte; ••• 

ooaprf.aing a Ht ot Jutapoee41 I'O._,able o~•tor• tor "fU'71Jifr h o..,. 

aeoUon• baWean 'tile IPA•lloarct ale111ents 11.nd ~v.~ !4 tJtr.n&llnr eleMn'\a; "' plur- f't4.-t-' ... .., '.t 
..1 

alltJ ot ctpber-ke,r tran-.lttur•a a series ot oa..atator •t8PPln«.-.obaa1 ... , 1 
..... ~ ..,... -----·~" ~-

,, .• ~-~··},...., •• J-,~-4o\o ~V· (If.<"~ '·~'l"'~~lo· ,_. ct-...t ~.t..P.~ j).a --
(, eaoh OOM!)l"1 dtlft' ·a lllllftlltl\· Nl4 ,.•••oc ia'\ttcl ratchet Nld J&Wl111 'Ule PJO'. Of o_..._ 

tor •~pplqg meehanieme belne nontrolled bJ .tbe &Aid olphp~J t~11tera 

a. .. oa1ate4 As a grOtJp and ooord1no.1:ttd. oollect1Yel.7 w efteot J81Wlt&tlw1 

•~.,.1 .. 41-.plaaement• ot the o~tatora. 

op~rattw eleotr1cal com18CUon wt-.JJ aorrei]JOnding etgnalilliJ' el8118U1UII • .,. • 
• 

OOfiPrh.lnB & •' of ju:J:'\apoaed.. rotl\tal)le OOII!ftl't&tora tor •r.vtrr« tJ• aoa­

uo111ona lttJween the ke:tboard. eler.~&n·h nnd. P•' 14 e~llng · elel!lentiiJ a. c :lpller-

'1. In " or;;vptograph, n. ft1boarc1 OOPIPI'1e1nfr oharanter •1-nt• la 

opera'\1'" a1.,tr ical acmnea\1on w1 th norN.,cmdiJW a&cnalln« alt~Mn'tiat _.. 

c_,r1•batr a nt ot ,JuxapoM4. rota:ta'ble ,_.ta"tor• tor fti7Sirs \he oon­

:naoUoa• laewMn 'Ule keJboi!L\"d. el ... ntl BD4 1a1c1 •1BD&l11?B •1-nt•a a pl.­

all v ot o1pber-aJ tru•l 'tiMr•l UICl .._. ooOI'Cl1natlJ'8 tbe trea.t ttere to 

etteot perrm:taUvu, ._,.1M 41~rp1M-.nte of 'tibe c~ttator•• ._. t~1t­

te:re beinf; controlled "b7 aeparn.te DyiltB elMttnta which are exten.l to loDil 
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11.18ana oompr1a1ng a "' ot .1ux-.apoi!Jed, rotata'bl~t o_.tatore tor Yal71.as 

cotaa.te.tore, the cipher-ke1 trAnsm1. tter J~SeChf\111• 'batng controlled. by. a 
'*he 

k871Jl6 eleaen-. which 18 external to and 1Dde:pendcmt ar/a!7J'tograph, I!Ul4 

9. In n. cryptofrl"A.Ph, " keyboard oomp~ili tng character element a in 

operatl~~ electrical oonneotion with oorr4'"ond1ng •~ling eleRentaa 

a 'Plural1t1 of oipber-ke7 tri'Ulmdtterel &Dd. •nne coordinating '\he trarl81'i• 

ter• to effect pe1"Jil\l";at1"f'e, etaptriH 4iaplacemante of tho ooamta'tlora, ._ 

said tran•Utera being oontrolhc1 ~ separate keying el~ment• whioh are 

external to and independent of the orm»tograph, Ruci which inolwle pertOI"&ted. 

tap .. Maring perto:ra'Uone penade4 in Rooordanoe wUh a plu~l-vatt oocte to 

10. ln a oryp'\Of,'raph, a ke)'laon.rd OOIII,Pr1e inc oharacwr el&lll8nta 1a 

opttl'atiw electrical oonneotlon with oorreepon4ing signall:n« ele•n'ial .an• 

to effect penmtaUve, etepwhe diepla.ee:'lonte of 'the COIBU'tn,tore, the aa14 
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exteraal to and indepe1\dent of '\he Cl7Ptosra:ph1 and which include per-

torate4 tapea beal"1ng perforation a permuted in accordance wi '\h a plural-

unU code to represen'\ character• 1n that oode, '\he mabere of 8UOh ohuo-

actere in t!·,o respec:U ve trtpes being print.e to one another. 

'!;/' 11. ln a OJ7Ptol!"aph ot the character 4eeori bed, the 0011bbtation ot a 

12. In a cryptQGraph ot \he character descr1bed1 the oa.bination ot 

a Ht of juxtapoaed. rota.ta·na COIIIIIUUtorsJ a nt of oCIIIIJ1Iltator et•pp1nc 

."~ 13. In a OJ')fPtograph ot the character deecr1bed, the ooab1nation 
.. · ~--· ~ 

~-. ·;.· 

ot a eet of Juxtapoaed, rotatAble commnta.torec a eet of' commutator ttlppiug 

•oM.nt•ea &Dd a plurality of plural-unit-code cipher-k:e7 tranamittere. 

14-. In a cryptograph or the oha.rRcter detiler:!.bed, tho cot~bintt.Uon 

of a set of Juxtaposed, rotRtable conwu.tators; e. eet of cOII'IIU.ta. tor steppllllf 

MOlum1••a and a pluralit)· of plural-untt-cod.e cipher-ke)' tranrnUtere 

eleotricall)' aeltOaiated tor oollecti"fely controlling tb(~ col211\111ator steP-
".?--··· 

pine mechaniame to affect pP.rMUtR.ti-.e, stepwiee di~SJ>lnouaenile of 'the oom-

ntator•• 

16. !n a or,rptograph ot the character descr1bed1 the cornbir-11on of. 

tetboarcl element• aBel e1gnal1ng eleaentec a eet of Jtuc":.apoaed, rotata'ltle 

c~atore tor vn..r~:ing the oonnectione between the two sets of' eleMn.te; 

a •eriea ot connutator eteppi71f: rae<~ha.ni!We tor dieplactns the reapeo'Uw 

for aon'\rollt:n,~ the oonamutt\tor stepp1!lr mechan1811la to effect '\he atepw1ae 

411JPlacemente of '\he commuta:'lore in .. permu'tat1" -.nJWr. 
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20. A mecball1M of the chvao\ar daacrtbed, oot~~Prhlng a eat ot 

al~~'•, o~n,nl"lUtt«. ~ ke7b~~ •. eat. ~t ~~·t~t.• c~nt'\utlnc ·a •18'-

,~~~!"~.~-;.u;:~=:~:~;,~~(::;(;:;"dm.na ror ._ 
1• • eOIItltle,1one be..,ttea . .,. 1IWo •ii• rW elMitrltsa ~~eatte fflr etteouns 

. ..,.1M: «li!Pl&ee>meute of tbe fti tchl:ng 4a'Wicee ifl M a'J)ertcxUG l!INIJtfl!'• tbl 

etepwtte 41-~lae_.,. of the ,., of •ttahln« ctnten be1118' Perlll\tta'ttw lll 

ohat"tl&tal', "the pttl'llftlta:Uona ot sn.td dhpl&C.,.me lMtnr, d.etel"'dntf4 ., ·.a 

21. A meobaDl• of tbe charaohr described, compr.1dng a set of 

ele~n~• ooneU t~ttng a keybo~rd.) '11M. a set of el«men ts comrti tu.U.Ilfr a stir,­
; ~~ ~h· :l•""' " .. XI"'~~ ~"'"'"·~*' _,. ..... ~ )>0-w-u..,.. p.-c..ue\. p.J..l,. ~ ~ .. 4 ... ~....-~ 
n&UJ'IP' lMt.nk:J .. it .... ef' .,1XtA"POM4 11 rot@t.ta1)1e ftitchi\llg de'fi.cee foi- ~~izl« 

I\ 
tile eoaaettGJ'le 'be"'"'"' tM two •t• of elenenteJ •an• :tor effeG111ng •tep-

•t• ·418pl~·b at the nt~l!'!r,' de"Yf.eee in n.n R.})ertodin J!U'\N\ftr, tbe die-

Plli.e-..nttt of' tt. M't or ewttehing dencee 'being pe:rmu.t,..tl.,. tn char&e";err 

&7\4 ~•· ~OM!»!"! !It~~ "'"- extel'ftal key· tor d~ttfitralnf.ng th• pel'ldUta.ticma of 
. p. .. 0 .( t ... , ~.~ .. ·. .. Q-'t, . l·::" ~· ... 'l . 

e&tt· 411!11'1flleeJMtn~•. said ke~ eomprt l"tnr; a
11 
non-repent:tnr !'tile<fnenoe'l ot C1"PI!er'-

i lBB o'haru'-n arl"ft.ftr,'84 lft randm, unintallift!bl~ nrd~·\ ! ... ~-) ··~"":;:~ __ ;:~~ ~:~~· 
4fL $-.•.,,f-'rra.t··•·•·•.., •·'~-'~·'.._v,,'t- . . ., ., • ... .. ·u .·· t~l'i~ ~- ..... > ......... 

2?.. .~. •1e~.'vmitt:"l of the cr.£..racter described, co;lprisine· a. set oi' 

ele!D}m~• -~~n~~1t,tt1ng. s~ k~ybofl.~d ~~ a"~-~~ ~r .-~~~~~~-~ ~onst1tut1ng a •1«-D.la...r;. .. ,. '· .1!-.... •·lll~ ~- ~ \ ..... ·"""- •.• 'l.d_~ •• '·' ' . •"Y' • • 

ali~t« ba.nlql\ a Ht of juxt~poeed, rotatable aiw1 tohlnr device• tor var)'ing 

~he oomutttUona lMttween the two tet" of elententfl; MMB tor effeotina etep.. 

WJ .. •ttp11&CMfUI't of the ewttchi~ d.evto•s in an aperi041c ZIIII'UWr1 the 4! ... 

pla.,....rrte ot the ·"t ()f sw~tchtnr d.ev~.oee bdng permuta'\ive 1n oh"n.cterr· ~ 
i;.". 

mean• e~l"tsl.'np,.' n..n ft'tern~l key for 4etom1ning the perrN.taUoiil of" ea14 41 ... 
S:.J.-.i.i:..;.;...,f?.t,) ~Cii"·.J..~ ... 

b plaearaen,e, nitl ka=r co!'!J)rhing a,..non-rapeR.t1ng(eeq'l18nce\ot ctphertnr ell&1'&01ier• 

&l'l'&ft«84 ta t"Mdor'l, -,adntelllgf.ble order, And the eatd olphertng charaotere lie-
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tor cletendning thJ:J perrmta.Uona of unid dieplacezuente, each ot BAid. kd78 

rand~ un1ntalltglble ordor, ~ tbe interaction of the sa~d ~ya prod~­

ing a resu.l t!'IJ\t single key oons1ating ot an un1ntt~tll16ible seq,~ of 

oharactere which aer'NI as the cipher. key to enoiphor th<~ suoct~tnsiv.e ohar-

of E!Ht~~nhering which consists in cont:tnuo1tsly "rnr:tin.\ the cipher re8\tl1Rnt 

ot a gi v~n plAin-text nharn.(httr by externally and nperiorl1c8ll7 con11rol11JJS 

the di&:Plf\caioonte ;,)f said JIW~ne devices parr.Altnt.i wly Md in a. utttP- · 

WiH I'UoDIIel' • 

aoter ie eaU.bliehed and a ae'\ ot jus'\apoaad, rotatable IWi ""hinB d.eTicaa 

operati.ely interpo .. 4 between aa1d elemante, all coordinated for operation 

.Ser· the control of a o1pher-ka1 tn.nam1tter; the method ot anoipheriDC 

which conaif!ltrt in continuously w.eying the cipher rewltant ot a ttiwn plain . 
:f 

test cbaraoter ~ ax'-rnally And apertoalcally controlling the 411Plau•~--• 

ot eaicl ni tchlne de"Yio•• permu•u 'nl)' "'nd 1n a. a\epwiae aumner. tlle 11tep 

aooonlinc to an un1n'\ell1g1'ble, randona · Hqwmoe ot k4r1in« oblt.rftOWl'le 
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28. In a cryptO£ra'Ph1c SJl'ltea ..-plo7ing an el .. nt 11POil wh1oh a 

plala-~ext character 1• ••talJllehed, u •1-l'li U)'>Oft whloh a o 1pba1" cbaract'Mr 

ia eatala11ehe4, ADd a eat or Jux-.apoaed., rotatable Bl:tohlltl' 4eYtcea opera­

tiWlJ iaterpo~~ed. 'be..,.en aald elfJMB1u,, all ooor41naud tor o,.r,. tioa 11114er 

the oon,rol or a plurali-ty or eltcvlaallj' tnteraou.nc clpber-keJ tren•it­

·\ere, the JMthod or eno1pher1nt~ which oonalste 1n nonU.nuoui!JlJ ftry1ng tM 

otpher resul "taJtt of n. e;i ve.n plaiu-text character, b~ extersl17 and. apar­

locUoalll controlling the 41qlacenente ot ~~aid IW1,.ohllll deYtaea, penm'M­

UW11 and in a step-wi• manner • tile a't81J or extemal. control in't'Ol'Y1JIC 

the opera'Uon or the ind1'f1d•l alpher-keJ tranand.ttera acaord.trw to napMttw, 

111dJdelllB1lale rAIId.• •qu.ncea ot key1JJ8 obaraotera. 

at. ln a OI7PtQSTaphto qa'\a e.plo;r1Dg an •1-:d upon whloh a 

plain-text o.baraater 1a eeta'bliebed., an el8118nt upon which a otp)aer ohuaoter 

11 eeta'bltahed ana a eet ol" Junapoaed, rotatable nitahln« de'f1Ha ope~ 

U ftlJ 1nWrpoM4 llewaen. fla1d elemente, all coord1naie4 tor open'UOIL Ul'l4el' 

t1ae control of a ctpher-kq tran•Uter through wbloh 11 })1t~~tM4 a per:tora'Mtt 

tape J the method or e:noiphertng whtoh ooa.t•·tos 111 aonUJtUouelJ TIIL171n« the 

olpher raenl tant ot a gi 'Ytm plain-tat ahl!\racter bJ etemaU7 and. apert04-

J.oa117 controlUDS tile 41aplacwaenta ot eaid IW1toh1DC" 41•1•• perMU'h.t1'Nl7 

aa4 la a ata,...lM IIMIIIII'e the 1W, ot extenal OOJt'\1'01 lnTolnJW the opeaoa­

tloa of the atpher-te,- tnua•ttt.r aeoor4lnc to aa u1Jite1Uc1l»le, ~ 

.aqMaoe ot ke7tna oharaotere, ·•14 oMn.otera 1Mt1nc repn•nW lty pertor.,. 

tionl lR ea14 t&pa. 

· 30. In a ornttocn.phlo 17ste• eRPl071D8' an elOMnt upon wldoh a 

plain-t.xt chft.I"&&Mr 1• estabUehed• an el-.ut upcm which a atpbar ohartlOMl'l 

1• eeV.ltllehe4, and a ••' ot JutapoM4, J"'tata'ble ewUohlng deTtoe• opera­

U'MlJ ln'\erpo•ecl ltetween ea1d eloaen:'•• all ooor41na'-4 :tor operaUon WIUr 
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/ the control of ~ plurnlity of eleci:rictLll;t int.eracUng cipller-ke7 transttUter•• 

thcowth e~;.ch of \fhich :i.s PI\31J8d perforated. tt4])e8 ' tho netbod ot" tmoipheric 

tat ohtU"t\Cter, by externally tl.nd aperiodicall.7 ·oontro111l1f: 'the cUeplacemen'\8 

of external control invulvi•16' the operAtion of the individual c1phor-ke7 trua-

ir& aaid taiMt•• 

:u. In a crypto~phie ez.,"tem mnployinc~ M el&J:-.ent vpon which a 

t• estal)Uahed., and A. ll!et ot j117.'te.poeed,. rotf\tA.ble awt tchtng device• operatl 'fel7 

1nterpo?"ed boweet, l'ald alam~nt!'l, q,ll coordinated for operation under the 

. 
'\hi'O'IICh each ot which 18 paePd !\ peJ!'torn.ted tape: '\ha llltltbod of' enciphering 

text character. by externall,Y ~Utd aperiodioally oontrollil16 the d1eplAl'8~"JSnt• 

of tald ewi tohirtB device a permttnti vely nnd in " etepw1se l'l'lfLnner, the step ot 

acoordlng to reapecU ve, m1ntell1e1ble rnndoaa aaquenaee of lr:e,yi:ng oharactera, 

taid bln.t.u.tr OhP.rti\Cter• be tng represented by perforation• in w..id tape a tor 

oontrQLling enid tranamitters and oauet~ interAction between oharnctare pasains 

'hs~· cb&rnotar 18 e111tabl hlled, ru1 ele:•ltmt 'J.yon which a cipher clmracter ia ea-

tabliehed 1 and a eet ot Juxt~nosed, ro~tfible switching de~iaea operat1~17 

interposed between aa1d eleMen'\a, all coordina'\ed for apera Uon u:n4er the 
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throUSh eMb ot which 1e passed a per1'orated tA.]leJ t ·c~! aathod ot enotphezo-

1DS which oon•i~te 1n cont1nuousby ~1ng the otpbe~ re.altant of a si..a 

plata-text character, 'b7 external17 and aperlo41caU7 c«mtl"'lliDB 1Jbe 41._ 

plao-Zl'l• ot aid •ttohlns •~1••• per~mta11YeJ.7 aDd ln a ••JJW1• lliN'lller, 

the •tep ot external control 1nwl'YlDB the operation of the incUndual alpher-

ke71DC oharao't.era. eai4 oharacter• 'beins represente4 'b~.1 pertorationa in 

35. In ,._ cry~to(rraphlo a;utea com:prhing a aet of cipheriDC 

tnnsm1 tter u1ng a cipher-key coneieUJlB ot keying oharMtere compose4 ot 

8ignal1ng unU• perMUted in accordance wi'\h a plurnl-unit codea the f311Jthod 

haft no ata.ndard equi Yn.lenta in the cou1'8n'Uona.l twenty-six le'\ter 1-Jorse code, 

.. 14 aethod cona1at1~ ln oaue~ aald cipher-key transaittsr to control the 

and employing "" lte,yinr elements a plul'AU ty ot cipher-key trtuuwi tters, eaid 
.. , 

t~8mitters ueing cipher keya cona1at1ng of keying character• compoae4 ~r 
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sipaltng units penru'\ed in nccordanoe with a plurnl•uni'\ oodec the .method 

ot elbllinating from the final oryptOb~M\ thoA"e }Jflnmtfdi ions of tm.id code 

to control collectively the p'mau.tn.tive, stepwise ditfPl&eemeuta of '\he cipher-
' .. 
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fbA. ,_J • ~-~ ...... 

~ ~.... In combination a aet of' chaz-actt,z- element• 

conatl t;ut1ng a key board; a :Jwi ··· ch 1nd1 vidual to each 

alem~mt ana l>perable ther~b'!fl s corrfHJpond1ng n11mbor of' 

tram-~1at~.~:·; dev1cea o__;r.;rablt:l ~Y ••lid alamonts; e "1:r1ng 

syster~ 1. n 1~;;-r:)osed between said sw 1 tohes lind sn1d tran•-

1at.i.ne; device a render1:lt;; avrdlablo a mul. t1pllc1 ty ot 

eleot:rical ,~,)~thR between said a>i tchea and aa1d device.; 

and r-;:eR.c.s o .. o:rahlu 1n reeponae to each ktr.' Ot>e:ratlon. frv 
aeleot.1.n~i:; e ;·;ouiJ ot aa1d ;.;atha, aa1cl la•t named means 

comp:r1!:! Jng a var~ably opera!·la aena1ng meohan1am. 

~~>-1&. In cor.b1uatlon a set or c:lal'-acter elernants 

con a t1 tutins a keJ7boa:rdj a &\T1 toh 1nd1 vidual to each 

eJ.ement and Oil8l'&blo t.l'le:rebyi E!. oorros,t~ond1nr; number ot 

tran•lat1n13 dertcea operable t'··· said elanonta; a w1r1nB 

Ay•t.am 1ntorpoaed between aaid •wltchoa and aa!d t:rana-

lat1nt; dov!.ees ronder1n;.5 avsl lablt; a mul~;ip11c1~·:y o1· 

eltJctrical ...... atha between sa1<i awi ·-,;c :--.,a and !laid device• 

wh~1"e~~:.' eaeh aw1l;ch rnoy becm::c a a :~ocl a ted w1 th any one 

ot o }l;;zoe.l.1 ty of' ~" 1ti translatint; devices, aald system 

compr1 ;:.l.r.(~ ati .. 1usta~ ly mova~·la conr:ectoz-a whereby tbe 

wlr1n~~ ayat1.1m may bo &~ven an initial settl.De, prov1d.lng 

one eleet.I•.:cal .·nth for eac1:1 awltoh;sna meane ova:rable 

111 resjJCJnae to each key o,.;ora+:1on t'or chan&J.ng such setting. 

_.r ··-
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~' ~""!. ia_ 'i"'he comb:l "•at1on aet t~orth in ~la1m 1. ln 

which the laat namecl r..eans eompriaea a sene in.:; ~~oohan.: am 

operable by a perforated element. 

~<:, 
3·t,~ The oomb1nat1on aet forth in Cla:lm & 1n 

w'l10h t~he la•t named means cur .. '!priaea a !)lura11ty of 

relays oori'Cspond1ng 1n number to the number or movahle 

con!i60tora; and a aena1ng meohan1am operahle by an ale­

ment ~error a ted in accordance W1 tll a plm-al un1 t 

~1. ~ In Cl)mb1r.aat1un a aet ot c 'haractez• element• 

conat1 ~u~:;;iag a koyboea; a ~1 tch im:U. vidual to each 

element and OIJl'1•able therel>y; & oo·t'"l'OR;)r>ndJ.ng number of 
. 

tra11alatJng devices Oj,)Et:rable '::"";.- said elements; a wiring 

ayatom :lnte:rpoaod between said sw1 tohea nnd tm1d trans­

lating device• _rendering available a mult1p11e1ty o~ 

eleotrloal paths between ;;a1d aw1to!·tea and aaid <levlcea 

¥rhoreby each aw1tob -Y bec~me aaaoc1e.ted with any one 

of a plura11 ty of said trari slat 1ni?,; devices, eaiti s: et.em 

COI'lprialnt; a plura·i 1 ty oi' atat.1onary annulst- cotm~Utator 

elements ~~ rotat~hla annular comr.utAto~ msmbe~• inter-

:wamb~;tt~ having a aet ot• contacts on each face theroot, 

oooperat1nc with the oont~ctR ot the adjacent atatlona~ 

element , :mid mernbo.ra alao lulY:lng random oroaa conraoc :;1 on a 

between the contaota on the oppoa1ng taoea thereot, 

whereb7 the w11'1Dg ayatem may be g1Yen an ln1t1al aettlng 

at w111; and meana oporable in rea~on11e to each key 

operation tor ohanBlns auob setting. 

·-··· _ _,.-.. . _,. 






















