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'this invention rell\tes to cr;r,ltographt~~ nna. has as ita object tho pro-

vision or means fo1 automatically, cont.lnuousl.} 1 and aperiodioal.ly chenging 

the cipher equivalent"' 1 oprosentllll the plai11-te.xt c..harooters of a mossaga to 

bo communiaated 

The~ent1on is explained 1n connection with the accol!lpi'JlVlnt:. arawinga 

Figures l ana. 2 which aro merely diagrammatic In thostt figures, which repre-

sent alternative arrangements o! bUt a part of the complete system, I treat tho - ...... 

invention as ap~lied to a ~st~ for m1clphoring a sot o£ but ton elements, as 

for e..cam_t>le, the ten diglta, but my invention is not limited to this number or 

elements and can be apt>lled to trL. m1ci;l ormont o! aa lR.tg~ a oat o1 elements 

as is aor.1prised in the tranomlssion of any kind of int"!llicence conveyed by -..... 

written symbols 

In figure 1, there is shown n ke,yboard, 1, comprlsinr t~n oontact-oloaing 

keys arranged as in t.h~ keyboarct or a modern t~:~n-koy adding machineJ 2 is a 

recording or indica.tl%1g device which m'\}" tAl"e tht5 form o£ a set of mapota o:t a 

printing mechanism oz a ban~ of glow l~v' to inUicBte b.1 ~lluminatlon of aupor-

imposed Pymbols tho equivru enta rnsult.lnt .from anclp'lermentJ 3 1a a tApe trans-

luittsr or the usual tyll'e employed in automatic tolegrn~hy be.sod upon tho Baudot 

code, wnich tr~smitter, ~der gu1da~ca of a perforated ~~~, controls the 

perlll\ltatlve opera.t~on of tho se;t or .II1fl6llets 1., 51 6, 7, and SJ the asaemblles 

) 
f 

labeled 9t 101 111 12, l) are connection-changing devices• to be explained in ----.r: 
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--
detail bolo', !ox .Jrov .... dill(; a m.ul ti;lici ty ol paths for the paSSfliB o1 an 

electric currant fro 3. tl-JJ9 keyboarJ. l to tna inaicatint device 2 

tl>.is i:s co:a JOsed or two fi..c ... d bars 16 end 17, a elidable b<sr 1~, ana. a re:novable 

conrtector ;late 2l Tho btlr1 11.., slides between the two fixed bars, 16 'Vld 17, 

the former or which carries ten contact surfaces, thcl l~tt~~, t~ent) contact sur-

!BJJes arranged 1n ten vairs SUa.abl_ bar 14 cerri.As t 11 conta.ct-Glald.ng eloments 

or s~rlngs inaulatca from ono another ana suitable for establishing connections 

botwoen the contacts on bars 16 and -\,7 OI1e of these s;ri'lgs los laD.Jl "' 15 'fihen 

bar 14 is in its normal or inoperative ~ositi~n nola so ~ ~etrPctile s~r1ng1 191 

the contact epri,..c;:s on b u- lt. ostablls1l con"1.ect.Lons bct-een the contJ\ota on fi..cea 

bar 16 and tha lef'~hand memb..,rs o! tne t~aired contoots on ti ,;ed. bar 17, when 

bar 14 is drwm to tra rieht, urdor the action or mP-Gnet. d, then the ~ontRat 

apr~s on bar 1.. est&.bl1s'l connections bet Jeen the contaatB O'l fl ou bar 16 and 

t..'le r4ht-t Ana nemb~rs or t!la paired cortn.ote on ii set bar 17 "'huJ, one or two 

alternative sets of tYl connections bety een the contact& on bar lo ana those on 

bar 17' de~cmainc u.;>on the action of lll(!£net a can bo establl.3hed For 8X8DDle, 

when bar 14 is in ita normal or retlactea .i)OSition, undar th.:t action of ~..oil d 

spring 18, a current entori11c.. asselilbq ~ at co:1tact l') woula continu_ along 

contact sprin~ 15 and emerg~ at contact 2J on fixea bar 17, but wnen bar 14 is 

drawn to tr e right under the aation of m&t,net 81 thlln the currttnt woulc. emerge 

at contact 26 on fixed b~ 17 
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-The oonnr...otor ;U.ata 21 consists or one eet a"' twent, insul"ltea ball-blaring 

oontaota on one f'a.ce ana aoott-er set o£ ten eimilar contacts on t'le other face 

Tne twenty cont3cts Ok tna one face are cou~acted qy insul tea con~uctors to 

the tan contacts of tt other Iacd, each of the ton latter b'3ine connect .... a to two 

of t.he f'ormor contt-cts, in a ranao!ll arrsne;o;aent which eRn b... varlea at will Thil!l 

place more~ s~rvds to establish variable connections b3t eon t'le successiva seta 

atructure to plate 21. but the conneot1on3 established b,y their 1~te~~ con-

ductors are different 'Jne plates are interchangeable 

The magnots 4 to d are, as noted abovu, U"'lder control of t.ne tap3 trsns-

~ttar 3, tlrrou,~ which is passed a perforat~d tape bearin€ holds corres>onaing 

to onaracters in tne Bmaot code Every ti "llO a key o thd k3,yboa.ra l is o~proesed, 

U_t>on its release or bacl stroka a oonts.ct 30, operatell b) a universal bar no .. shown 

L"l the .f1gur 1 i.s closea 

power for whic~ is sup~lied qy source 37 Tbuo, wit eac depression o£ trP ke,y 

the tap6 i~ stepped ro~ard to the ne~t ~o~tt1on bringine a new ciphering 

clJ.aracter into actionJ t11ese characters torm an eutira~ arb1trft.I7, unint~..lligible 

sequence of ci;herin& el~ents for eontroll~~ tnJ permut~t~vu o~~lat~on of the 

magnets 4 to 8, and thub or th-3 slid able bars of tho usHblios ~ to 1.3 Since 

tt e arrang.eaent i3 sucl-t th n. a current established by depr~ssing a kay of tne 

kSfboarJ 1 must tr"!.versa th~.. entire set of connection- changers 1 to 1.3 botorct 

- ' ... 

i 
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reeobhc tne 1Ddioat1nt de·vice 21 1t. will be aean that the final ci;b.er ra-

11Ultaut Of & character on t.na ke,rboerd de,i)aDclB upon the ~fl liUtlltiv-.. a:rrq3Dia:nt 

of the !1ve .Udabl.e bar a U, 26, 'Z7, 23, 29 and thus thEo c.ipl1er result110ts 

will va:cy •11:.. the ISG,uenca of ci;J'le,.i~ cl ara.ctara or t'l .. perforateo. tapa 

of aharactttrs, 'tl1e ci~er re,sul tanta arf.. ont1re4 arbi t.l. at')' mn abo• 'lOW 

per1od1cit.,. 1n th& 1'elc.ti.Jnsh1p between ,ill<dn-t~"t.t cbar..ct~.,. enc. ci~er equivalent ---

.A. particulm .mc1;'lerm.o:mt operat~on wilL now ba aet .forth in detall Let 

;;;=........ us aswa• tho.t a k87 or the keybo...rd. has been de,i)l'easec! md r-leuec! so that o.n 

ita backatr01e th• univeraal bar clo-,ed the cont'\Ct 30, w.Dicl o,porat.ea. II'Sfnet J6, 

character 1a reprsaented in Bau.dot coda by - t - - - Th8"l tbe pi'la ill tbe 

tapa tr&lA&~ttu,. 31 pu"'~ tnrouv the pro~GI holoa in tl'te ta~, c8U .. e cont ct 

32 to aloae A current Croc power source 39 .flo-a alon'- conducto1 4J, cloae..t 

aont'ICt .321 c::.ndJctor 41, throug •o.111at 5, C'JYJdu.,tors 42 and 43 1 bacac. to iJOWo~r 

source 39 Ma...net 5 1'1 enora1zad and attracts ita anaa1.url:t1 to wt-101.1 bar !a 

attaclJ. .. d, tl-J.uo ch Min£. it to ~a right I m""o aniclll locltl.n£ err -Dgam.ant uso-

o1.tGd 'lfit..."l the eUding bar.J BIJl"V~a to hold tha b1ra in their l1£ht-hanQ positJ..>na 

-
-4-
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De~reaaion or a kor or ke,rboard 1, for 1natBDce k~ .,., will close 

a circuit u tallow& I troJ:a "ower II011rce 3:1 elon&. conductors 46, J.7 1 closed 

contact at~ •)•, aonaucto~ ~8 to cont10t 11 or t~e first connect1on-chanrer 

ueam.bJ¥ 9 .Ul the bars or tne aonnection-chqer aaeembliee except bar 23 

ot aaeembl.T 12 are in tlleir left-'lana or unactuatco. iJOB1t1ona Hence, tho 

aurrent oontlnu"'a u .tollo •• !'rom contact l~ thrOUl)l contaot sprlng 15, contact 

20, conductor 49, contact 50, contact apr1ng 51, contact 52, co~dJctor 53, oon-

taot 5.4, contact epri'lg 55, oont'lCt 56, conductor 57, contact. 5:3, contact a.,r1DC 

59 Bar 23 baine in 1ta rig~t-hand poeltion, tho curr•nt continue• as tollo.aa 

contact •~rtnr S91 oontrct oo, cond~ctor 61, contact 62, c~ntaat e~r!ng 63, 

contact 64, conductor 65, con .. ect 66, conductor 67, thrOU£b 1noicator la~ r 

-
·~•t f7t, oona~ctor 63, back to power source )S !hue dapreaeion ot ke,r "i1 

;yields ci,;»hor resultont 11711 .A"J soon u this result has been noted. down or 

recorded and the key ·~~~ on tno .ICfq'boerd is released, t~a tirat acUon or tht:~ 

ralea.ainc: mechanilllil actuated by th., back atrok~ of this ke;r 1e to cloa.l a contrQ.Ct: 

6; wh1ch oporatea aac. net 701 to rt~lease the locking bar 71, m1c'" 1n turn allows 

the elidinc bar 28 to rtnurn to 1 ts lett-h~UJ.d post tion UDder tho~ ution of 1 te 

coUed •pr!.ng 72 At the end or tha b'l.Ok stroke of uq n I", cont ot .3 1e 

closed, whicn throu,.r ,JOtrer source 'J7, conductors 73 and 74 allo 111 th.- t~e-

lt&,tl;)in& m~~tnet .36 to function 'lh1s cauaas tha ta.,e to mov1.1 to t u next cl,Phering 

character, which brinra the alidabl ... bar a 141 26, 'Z1, 28, 2~ lnt.o tneir nut 

cipherine: ~sitlor au.d com 1lc.tos tne oycle o evizlt.a ,,_ 
-=--
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The connections between the contRcts of· trto keyboard. 1 Md the~ first 

assembly, 1, nre made b-; mtnms of .q, plu£, 8lh1 j s.ck arrangement wh!c.i1 J?ermi ts 

of varying the connections at willi in accord~mca with A. chang& in key. ! 

sisilar arrangement lil8J, of oours.;.·, be :aade for tiw conn•3ctions between t."'le 

row of contacts, 75, .iJA.nediately beyond t.l-J.o .final assembly, 13, !Uld the re-

·cording and indicating llevice 2. 

For decipherment it is necessary to reverse the posl tions of keyboi!I'd 

and 1naicating device relative to tho assemblies 9 to 13, but since means of 

aocompliahing thie M"e well known in the art and do not form a part of tq 

invention, these ma.<ms l!lre not shown here • 

.An alternative scheme for effecting the variable paths botween the key-

board, 1, and the indicating device, .2, is shown in Figure 2. In thia 

'figure, the structure sh~Tn is one of four o~1er and aimil8r ass~mblies to 

rapl6ce the assa"Ublies 1 to 13 of F'igure 1. Instoad of a bar carrying contact 

springs, such as bar 14 of lieure l, the asaambly in Figura 2, comtiata of a 

holder, 1, in whic~ can be instsrted e. removable connector plate, 2, carrying two 

sets of spring contacts, 3 and 31 .. The spring contacts are arranged in opf)Osite 

sets, and are 1n.teroonnected at random by aeBns of the insulated conductors, 4, 

as shown. The connector-plate, :2, may consist of Bn7 number of contact s,)rlngs 

8l'I'anged in opposite ;airs, and it is constructed in suc!:1 n raanner that it can 

be insertea in thtl holder in ••••*hl"lllfliXX a nWilber of possible positions 

dapen~ upon the number of pairs of contact s~r~a. For exll!llple, if the 

- 6-
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connector-plate consists of fourteen contt'!Ct sprine::s in f-.lach aida, than it 

can be inserted on the Carr'Jing holder 1 in .flva different J?OSitiom.l1 each 

giving d1.t'.ferEJnt l)aths for the passage of curro:mts from the set o.f lower 

fixed contacts, 5, to the set of u;per fixed contacts, .5 1 • In sucn a cue 

the only Um1 till€ factor imposed upon the randomized interconnections between 

tr,e sets of contact springs J and .3' 1:> that thu ins--.1latea conductors, 1., :.mst 

be ao arranged that in &a.cil of the five i,)OSaibltl ;osi tions o:f thd connector 

plata 2 there will alwqs be a full complement of conductors for continuing a 

current from the fixed contacts 5 to t:~e fixed contacts 5'. Such a11 arrftllf,emant 

. 
is depicted in l'igure :2, wherein it is noted that of' the set of fourteen 

contact springs, 31 four of these springs have twa conductors each, which lead 

to separate contact springs of the set 31 , four of these springs hnve two con-

ductors each, which lead to sep$rs.t~ contact springs of tha set 3. The particu-

lar four contact s;>rings of set 31 which will have two conductors instead or 

one leading 8JIIt.f3 from the:a are determined by the random initial connections es-

tablished when the connector plate 2 is set into its ~~ccessive positions, ~d 

1 t will ba notild that th.e two termin&J.s of the double conductors leaclllli mray from. 

sprinc contact 6• for example, end up o.t S,?ring contacts 10 and U, which are 

ten ¥laces removed .frora eac.~ other. The SNI'le is true of th3 l!lubers of tbe 

respective pBirs of terainal.s leading •ey from spring contacts 7 1 a and 91 thq 

lead to contacts separated by ten pll'lCes from each other. 

-74# 



!fb• bolder, 1, 1D whieb the ooueotor ~'late 2 1a 1DHl"ted 1• attaobecl 

to a bar, 141 which ia eQ.u1Yalent 1n t\mction with bar lA ot PlprAJ S.t 1• 

brought to the riaht, when thf;l .rupet 12 uaoc1atod w1t.h it. ls flllel"JiMd, 10 

that each oatxt 8ali'1D& .... oontaot ni tn tblf nut nxed contact to the 

rtpt For -..ple, apr1ni contact, ~. rerun,; on ts.xed 0011teac~ 15 a .mnm 111 

1'4-ure 2 woal.a., upon bar .1.4 belur drawn to t.~a rl&ht, re•t on t1Dd. aontaot 16 

The atu would be tNe or all tL.!t otb.er aprJ.n& CODtaots. fherefm-•• tor •aab 

pos1t1 n at the COJmector-aJl• 2 011 tJia nolder, 11 thee wUl bo two separate 

pat.ba ••t.abl1ab811 tor the ,PUliCe of a cmrrwat boa oa• ot tbo tuecl 0011t.aots 

or tb.a set S to one or thfl t1xec1 con+ acta or tbv op.,oti w .. t 51 , deptm41Dg 

UiJOD 1rhether bar U ia dram t.o th& l"ieh t. lUld&:r the act1on o£ atpet l2 or 

roaaiDa 1n 1 ta le~Gd ~·1 tion under the aotion ot rotraot1le 8pl'in6 13 

the •uu1~ llbOJion 1n FJ.,:ure 2 is, as •tat.od aboYe1 111a1lar :1D 1\motloa 

to aaauhl.y ~ or 1'4,-ure 1., I 1a •ere.l¥ nec••=llrl to co.rmect. the aet of fixed 

a~tacts 51 to tbe Ht ot CODtact.a 5 b&l.aDgJ»i to tile Dax't d-b.Qr '!'heR 

coDn.ec\loae •81' be direct, ~ 1n a :raadoa aamv tw ..... of re.ovabla OOR-

eo that the CODJMOUOA.a betwac o.a• u1eabl,J ~ tJt• aut ..,. 'be oh-.ed • •111 

If rao<vabl• ocmneotor .U•t•• are ~ad, .SCU. tloa&l. MON07 1• atfordad, 

111Dce b.r a chqe 1n arrq--.t ot the•• pl.ata• the •- bflq' tape wW pzoo.. 

ciuce w1deq clU'terent. ct.m,C" results. 

-s-
--- --- --- ~-- --- ---------....~~ 
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!his invention relate• to Cll7j)toJJ"&ilh& tad hu u 1 ta obJ eat tho pro-

v1e1on or aema tor mtamatlc&l.q, cont.J.Duouaq 1 and ayer1odS.aalq chang~ 

the aipher equivalcta H.,..reeeat!Dc. pla1D-t3:dt oheaoter• of a aeas.,e 

!he ilmmtion is ex;U.ained 1n CODDactioll with the «US~~1Dg 4r•lD&, 

P1pre 11 wl11cb la ~ d1a;ruaat1c. In th1a f'ipra, I tNat "tbe 1Dftl1t101l 

exaa,a)le, tbe ten cH.cit31 bu.t tq 1nvction ie not llll1tecl to thla :cuaber of 

e:L.ct.a md au be &pJlled. to the aac1~er:aut or •• J.uo1• a M\ of el••t• 

aa is oomp1Hd 1n the \ran•1ea1on or 11113 ld.Dd ot 1Dte1UaeD.oa cODv-v-ed bz 

written 19J1bols 

In l'J.&u;re 1, tbere 1a ehon • kqboar4, 1, o~1311J1 tea oontact-olo•UrK 

k"'• CTDied u 1A th& keJboard of a IIOderrl ten-ter add'zag aaah:t.aq 2 1• a 

reco~ or 1Da1aat1Di cleY1ce which •• take the ton of a .n at .upeta ot 

a ;n-1Dtin6 uchut• or a blll'lk ot alow l.._,a to 1ndloate ._ 1llwdn11t.l.on. ~ 

super1JI,.1oaed 1J11bola the eq,u.f.ftleata reeultJ.rlg £rota •ci.aharMfttJ 3 11 a tape 

t.rans:n.ttter of the usual qpe ea,pl07ed 1n au.t.oat1o teJ.ear~ buod u.;lOD t.be 

Baudot. code, which trmaa1tt.er, UDder guidance ot a perforated t..,_, control• 

tha ~at1TO operation of the 8et o£ aapeta J., S, 6, 7, tmd 8J \he UHnl-

blies labeled 9, 10, U, 12, 13 ve HitchiD& dnicea, to be aplainod 1n 

d.etall below I tor Tar,iDg tbe path• for th~ ;ueqe Of an elaotr10 GUT!ID\ 

from the kqboard 1 to the 1ndlc&t1Dr dn1oe a. 
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'l'h-5: Du-, l.4, alides hetweeD be two tixed bars. 1.6 &114 171 the t'ol'Ur ot 

tw~nty oont.aat IRU"tacea arranged 1n ten paira all 1Dmlate4 f'rtD one aot.her 

troa ee mother and. IJIIi table for eet.abliab.J.Da OODDectioas a.t;w._ the 

contacts OD t1xed bar 16 aDd thoae OIJ the oppos1 te f1ud bar 17 ODe or the•• 

aprlqs 1s labolea l5 When bar 14 1• 1D its DCmUl po•1tion, held 110 )W 

between the o~ntaot.a on 1"1xed bel' 16 JUld tA"' lett-had ••bar• of the paired 

contacts OD £loci bv l7, wbc 'bar l4 lm dr«Wn to \De ri&ht., UD4er the action 

ot aap~.et a, thea ita oontaat eplqs eatabU&Jb OODMctJ.OD.a ~\be aontaota 

on 1'1xM<l bar 16 8Ad. the ri.ght-b.liDCl .-bora or 'tile palnd oontaata on t'b:ed 

bar 17 !bua, one ot two altematiw •eta o~ ts electr1oal patba bttwec the 

coDtaota on bar l6 ad 'Ulose em bar 17, de,i)ezwUog u;xm the actlcm or aapat. 

3 oan be eatabliehed ror u.plu, when be 14 1a 1l'l 1-ta .DOZ'II&l or ro\z'aated 

iJQ&ition, undor the aot1on or coiled ap1D& 18, a ourreat •tezoiq .S.tch1zac 

dtrl1ce 9 at corrtact "f would OODtlnue alcm& aontut epr1Dg 15 ad eaerce a't 

contact 20 on tt.xeG bar l7J but wh• ber l4 ia drawn to the r1aht. under 1he 

-2-

----- ~- ----- -------------~~--~--
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bu 17 

The connector &>late 21 conaist::J o! ort@ a.et ot t.,.ant.T irasullltoc. b.sl.l-

face, wM.ah 1f Juxtaposod againot the lower tu..6d 'bar ot the next switebiq 

conduc+ors to t.!-'e tE:U e:~Jtt.'\.Cttt ot tr ot"el f.(..Ce of the COlin -.ct,or plat,o 211 eMil 

of ne e-n la •er cont'\et c bUD£ oonnectad to tY:o of the forae.l aontacta, 1a a 

lntern.al C01lt'luctora ttre ditterontJ +..b plates U'O lnterohqf:r&blct 

"'h"' L..Sfnet- 4 to a:-ol, ~ notc..d abovo, undo.r control or 'tbe tape treu .. 

character into act1onJ these ct sracters tora au Gtirttq Rb1trU71 UDiutelU-



of the UfUete /.. to s, Cld thus ot the al1clahlca bara of the ldtchJ.Da 

d-Av!oett ? to 11 81nca the R1 t.chl.zaa d.niae• U'll ln 1181'1••• the elsctrlc&l 

arremtement 1e 1111cil that a currant eat.abU..taed. qo depreasiziC a k-z ot the 

key'b'JRJ"d l •st. traverse the ents.ro set ot mtcntzaa davie•• 9 to lJ before 

rellchinB the lndiaatlng dmce 2J ooueque~, lt wUl 'tie.._ that the 

tin Ill cij)ber re111.1l:t"Utt of a charaotv on the k.erboard de~ u;acm \he per

"ldt"\ttvo o.,er•tion ot the aet of t1ve ltlldabl.e b11'a 14, 26, :t'l, 28, 29• 

Ana a1.'1oe thle 'IIU'IIIUta.t1Ye operation 1e aontrolled 1w' tbe tran.t.tter 31 wb1ob 

1n turn ie controlled b,y the perforatea f.ape, the cipher reeultaata will 'YaJ:r 

wt t ' tl'a :teQ'.1ence or otpr eril'l£ ab.aractera 011 the paf'forated. tape 81Doe thla 

se-t,uence of cli)har1Dg cbaraoters ia a :rlllldam, unia.teJHglble Nriea ot 

ob,.r!llotere, the cipher result111ts are entlroly ar'bltrUJ" and lhow DO per1od1o1Q' 

1D tha ralatt.oal!lhio between plain-text ohar&Oter f&r'd aiphe eqal"f'Sl.eDt !apta 

tzo_.,nNttter 3 apl.CJ¥• ODq one ot the usuu two aet• of cozrtaot.s, onq the 

tront Nt 1n this cas .. , ao that contact i!S allde ad a c1rcu1t ena'bUIIhed tbrouah 

one of tbe IUI£n8ta .4 to S when tb• p:roper pin puaee tbroti,IA a aorr••,.,ondJ.DI 

bole 1D the tai)e 

A particW.a:r encJ.,;lherm.ent ope:rat.lcm will now be •t torth in 4etaU 

S..~t ... u .. ~tS!IWile that a kfiJ' or tha k87board has beau dapreased .nd raleaaed. 10 

that, on its backatrob the Wliver1al bar closed the ocmtaot 30, llhioh operated 

~'llet ~. thua brinc1n£ 1nto pl., the nut ai;aheriDc obaracter on the tap• 

-----
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Savpo•a this ohcaote.r 1a npreeente4 1ra Baudot code 11' ... t .. - -, wblcb 

1D tbill oue uBDa thet tbe \fJie baa a hole 1a the 1e001ld poe1tlou, t.be other 

tour ~a1t1ons beiDa apertorated. !h•n tbe lecond p1D. 1n tbe \ape tr811SIIit.te 

3, puai~Ji through this hole ill thtt tape, omae ooataot .32 to al.ose, the otller 

tour contaata in traaaltter 3 r-atJllDC ope A alli'1"6Dt b:Oil powv 110\U"Oe 

.:J~ .t.Lawa aloq coDd.uotor 1.0, cloeed. couteot 32, ooaductor 41, thraa.,h •-.n•t '• 

ooDdnetor• ~ qd .43, 'bac.l: to power IJOU!'ce 39 ..,...t S 1• aDqiaecl e4 

attracts 1t:s aruture, to whicb s11d.able lw 28 1• attached, tlmo draJ.Dr 1t 

to the 1'1ibt, &8 llbo1fll 1n the tit."UrOe .l lockS.DI bar 71, UIIOai&ted with 

al1""'1 bar 2a aervea to holcl thla bar 1D 1tl ri&b"-bed pold. tloa after tbe 

11011en'tar.r J.mpW.ae through aepet 5 has draWlS 1 t to tbe rieht SUdable bar 28 

will et.q iD thle looted pos1t1.on matll bU' ?1 1a w1tbdr&11D1 u Ul)lained 

INbeeouantq 

Depreeaion ct1 a kq on Jqwboarcl l, ~or lrurtace k.., "911, wUl. oloee 

a o1rcu1t aa tollowaa from powar eource .:W alone colldoctor1 46, 47, clo1ed 

oontaot at kB7 "1•, a=ciuctor J.a to contact 19 ot the tirat 8W1 tch1J11 deYJ.oe 

9 All t.be bara or tbe fti tobin& dencea 9 to 1~, exoept bar 23 ot 12 are 1D 

their J.ert-hand or aactuated ,poa1 t1ona Be110e1 the aurr.at cOD\!lmaa u 

tollowaa from contact 19 t.brCJUib. ooutact apri.q 15, oontsot 20, conductor 49 

or ooDDector plate 21J aorrtact 50, aontac:t aprlq 51, aoDtaot 521 &4 oODduotozr 

,_.,, ot llitQbiiJI d.tv1oe 10J oontao1i 54, 0011\an "ffl"1'rl ''' ecmtact J6, ..t 

_,_ 
------ --------~--
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conduOtor '17 ot IW1 tcb1111 c.tmce llJ corataot 58, OOI.ttaot lp1'lDa '' ot be-

contluues aa .follows• e<mtaot lpr1ng 59, coutaot 60, ad. coaduotor 61,o.t 

6S ot ew1tch1Di clev1ce 13J contact 66 or tiDal fixed bar ''• co~a.ductor 671 

tbrout;h 1Dd1cator l~ or upet •711 , oondactor 68• Mck t.o iKJWer aource 38 

has bean uot.U down or recorded IID.d tho U, •1• on the k8J'board 1a l"elaued1 

the tirat action or the roleaaiDa MChaJ.s actuated 11F the 'back a\rob ~ 

thia k87 1a to oloee.. a contact 69 •blah oporate• up.at "10• to releue the 

loaJd.D&: bar n, which 1n tum allow• the al141"' -- 28 to return to 1 ta 

the back stroke ot b.1 "9" 1 co~a.tact 30 is oloaed, whiah thJ'oaah ,£)OWer MUrce 

'J7 1 OGnductors 73 and. 74 al.l.ows the tapa-atepp1Dg aapet 36 to fw1ct1ou. 

This cauaea the tape to liOfi to the ae..tt ci~eriDC oh=-'lldter, whiab lllr:S.qa 

the elidable bars or awltcbi»a: deY1cea 9 to 13 into thelr ned olpherizla po-

aition and COD}letes the c,rcle ot -.eDt& 

• 
!he aozmect1ons between the contaote ~ the ke7boU'd 1 ad tb.e t1rat 

,Pflrld.ta of Y8171ni the OOJUlect1oDs at will, 1D aocordSIIce with a ehqe 111 

----------
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ad 1n41C3t1ns device relat1"fe to th• •' of awltohinc clevicea 9 to 131 bat 

e1nce •au• ot acc011;1111h1DI: tbia are well lalown :lD. the &"t ad do uot ror:a 

• part ot q 1nv .atlon, these means u-e not shOIID here 

-7-

- --- - - - - - - -- - - - -
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