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lv fÍom oDè cathoile to anothe! and has reached the cath- betweeE adiaceDt ones of said countiq devices' a plurality

;l##öo;iiö; ,Ë-"ïd.d ffitiË;ili;; of elecrrodes, a Drural;rv of order§ of ker§ coupled to

off rie traasdi'sion of i,puls€s r m rïàïío"i"Lï said elecrrodis, eaih ordér being uoiquelv a§sociated witb

couÍrtilg device, atrd mea[s openble, "pï" 
öï-iíti: on" oe tnia ó*ti'g devices' rDears responsive to the

carhode elec[otric tube haying 
"oror"a 

ttJï.iÀ.ïJJo r u.iu"tio, oÍ any of-said key§ for -esrablishi4 
a! elec-

iJ*tu 
"",]i-ilrg 

iirir*t of àí various otot,. 
-^t*iui"a 

trical -comection 
substaotiallv si.rultatreoudv {o a num-

wirh the acmated keys of rm pf*Aity of fJl'§ #"a'nr-- ier ot the electrodes equal ó ,the value of the actuated

ber oÍ impulses equivaleot to tl" p.ar"tÏi L-io*fti- t"y i itt ora"r,.-"uoi Íor sca.EEjls all the electrodes,

plicaÀd by ole diSit of tho muttipti"r, ro"trinii-tie g"igs t"t go'n'tine 1t" ordus of kevs successivelv 
' 
to

í,ri**rr Ë*i.Ëi.Ji 
"acl 

countirg aevice LtoE" corot- 16 their respective associated couoting. device§ once duritrg

t ö;;;ffi;;a"àÉàïi,Ëu., -a* each cycle of opeÍarion of the Eracbiro to ca$e a Dum-

10, À calculatiDg machine uhich comprises in combi- bu oiplses equal to the value ol atry actuated key to

aatiotr a plurality oÍ key§, a pfuralty ot corïtiofaeïÀ, be fed 
-from thi colnected electrodes to tle couiting

à Dluralirv of ekcbode§ as§ociared 
"ith 

ï"di;;;Ë deyic€_l§§ociated with the order oÍ tlat key, a §erie§ ot

Ë"íËïÏ"rï àïöï;Ë;c;;tt";; " Ë"Ï ro mulriplieÍ keys, mea!§ responsive to rhe.actu'tion ot a

"ia'"firJt, J lil. fir r"t"critrg n pr"d"ie-.;i;d ;ïr- - o,ulti-plier ke, fol §hiftbg the co eots of each-couÀting

Ë.-íi tË;l*d;:; ;ï the ,ridpÈutrïi ii"ÀJ"r, a"ui"è irto rhe couÀtiDs device oÍ tbe Iex't hisher oÍde"r

the selecred lumber beiDg r€lated to the 
-;ar;;-;i;; 

a[d.mears operative. after the completion of the.§hift

actuated key, meatrs foÍ tràNmitting ft"í inïíà pte. for ioitiating-a truDber of c]'cles of operation.of-tJre

ïiJà"Ï"r,,it."ài, t" iË 
"o*tine 

ói"" àr;Ji"lï ,íirr ,o machine equilto rhe value of the actuated lcuhiplier kev.

ili.[;,;Ë'k-öoi:fi;ffiii?;?GË;;;;';; 
-- 

14' A dlculatiÀs.sachine compísins a pruraritv of

elect cal impul§es rèlatea to ae serecteo nrÀtiiol ete!- pul§+opera&d co-urtisg devices, r plulality oJ electrctles,

;ffi;;';Ë;-; ;Ëó,'r.rutia to th;;Ë;iG à phraliry oÍ orders of keys, eactr. order beilg uni*relv

ï"t *i"a t v, 
-i"-tt" 

relei"t atior of tt"-,àià-*u"tiog 3n"?i1"9 Yllh-:i: -of 
said coutrtins devices'- and ea'h

à;;;;-;i'd,; *oàutv ,our.", oI irapulses suJ- :o kev beiDg operative wheo octuated to establish atr elec'

;;irà;;_;.;"i; tt" éouoting o.ric"slïï pr." 
"r 

- 
t Éa comeition -substartially 

§iEultarcou§ly to each.oj

adia.rnt countitrg devices aod operable ,oïgi,Ëii" 'À" 
a oumber of-said elechode§ eorral to tbe value of that

co.Dtins device of the bigher ora", u"' 'uiï*-nlïi.rï key h its o,der, meaBs for suóesively scanni+g all the

;;;Ë&; ih" ;;;; o-rï", oi ta" 
"ia 

iit "r-"àilï- 
eÈctrodes, meaos Íor dedvios from Íbe scamed elec'

ing devic€§. 30 {Íodes a luEber of pulses equal to the number of con-

11. Atr ofrc,e calculatllg Eachisg rhich comprises ia trècÍed' electrodes' means operative duling a !''cle 
'oÍ

combitratioo a plurality oi oraers ot t"v"lu-àï"tpoaà- "P:19t1" ,?i, .th: 
t::hit" for aPplvirg to each of the

;-;;il;;i6;í;'"Gg a*io,, u do;itvï p.í;ó !99Pq *L'3s,.1.:l''ber oÍ prdsÀ§ Èquar to the varuE

electrodes asociated with the said o.a*'"i tàlo-Àí oJ any sctuated key iÍl tte order of k€ys.a§§ociated \ríith

oiJ."*tiría"riÀ, ."-, 
"n 

lti"g ito. dt uiu"rion gl tlat coytrtiDc leYicer a seies of DultipLier keys' lteànE

öii r,"y-ïi* iiali.-"t-i"i. i.i,-.r*ttii i-ilarï# ITs:-n:--*^i"P"!iotr of à Írultiplier keyJor §hift-

mined number oI the elertroaes oi tl" su['irimlíèiic- ing tbe.contetrt§ of ea§h countilg deYice itrto the counl

ttJ"i rt" 
"f."t"í 

oorU"r ot eteetroaes 
'ÈG]"ut"a hg devicé 

-of 
the oext higher orde" and repeathg Eeans

to the lalue of the actuated r"v, .rr*'iËlprriïr ! - controiM by th-e.seÍie§ of Írultiplier keys and operative

poteEriat to the selected priqtary electro;e;;;í;;Ë; 40 {:'.tt^ï--tp,l*T of the §hift opentioí to initiate 4

able as a result ol ftre actuadotr ot 
" 

x"v 
"it"ia "tat 

truEber of cycles of operatiotr ol thë $achiDe equal to

;í-kö ï;;i";tl"; tti' itd"àÉ.r t "ï'ili"iiii iiiii 
thc value or the actuated m tiplier kev'

said electrodes to the associated ""*d;;;; ;il 15' A calculating maóine comprisirg a plurality oÍ

;;#;-"Ër'i*iir;uh". 
"q*1 

to tËr"rJ;.td,-rr- ïY-9ï?1!d -dj"Pd 
couÀtils devices' carry means

Ëiïi.rËtiiii", ií "riï " 
.ue", *r"'Ëiio-Ë ;1"" 45 9rcI1lil,:.Fqeelsdiàced 

ones or§aid coutrair- s devices'

of the actuated key, is the registratiou ot tËdaï;Ï"c -" 
:-{yg'I {-.ï9:^ "f 

kevs each of Í'hich orders is

device, a.Ed rwo souces of auxiliary *;];;;;; u;9uel1- yo-c-r.aied with ooe of §aid countirg device&

,".".ilir.rv m-the countilg a"riËt .íïï t.t*eJ"" meaw for,causing' du'iog a cycle of operariotr of tre

ord€Ís of countie devices, oie ot t"ià 
*."otËi"ïe 

1:T§'^it.,it"pLYli"o to each coultitrg dovice ot a

ffi'jlr#ïffi rjr}ua*r-*il:í;*',ïr'H:*i"iHfJ"$'f ï';l*?,1H#àï:i*ry#ff '::"9
Dulse to etrsure that the secood 

"rrili.tv 
;;# Ë;;" 1-:i':-"f^:":-T{:lpller kevs' mears responsive to ttre

fi;H"ïËn;Ë t drilil"fire d;Jt.ilil;dd aoruatiotr of aoy one of said mdtiplier keys for gen-

order which c4uesponds to tte nuoerar uiiaív-.rp-gisË :t:qg cl:l!: of tea impulses' oeaas for a?Plviag ore

i'iin"r"*'àiiriï"itn saidpairoÍ'à;;ï;;;fi; ":i.iïÍflïiïiit":ilgr'hï::;:Htrfl1ïÏr:Ï::dcvices.-'iïÀ 
cac.rtatine machiue comprisiug a plorality of afre! the Í€maiDder of said group ad polses is alplied to

,rË""p.àïa "-"ituï*"i".t, " 
pr*"i,i 'ííïiJ"ít 

oi tbe coutrtim device of tbe next higter oÍder' and meam

í;;;;í.h-;;";b;rË uoiqu"rí airocia"teï ïrrË 
"ïJ 

ii :F:!.1:.91",111lp' "r 
pulse§ lave be€! app{ied to all

said counti.Eg devices, m..* to, g"o",u,,i'ianiïit-t'it't- oo ihl c4uoting devices for initiating a Durrber of cycles

iíq electdcil Dulses so couectea witt saïa'Ë}i iËJ à'ii; 
-- or 

"ryTtro"..."q.1h", 
machirc cqual to the value of tle

iíË ïiv"i" ói'"p.i"iotr of the Eachine the uumbèr acruated Ilunrpre! Íev'

resistered bv each cou!,* o"rn" o "0.ïiiïï];1- 
lí A. calculatilg machine comprisiag a plurrlitv of

l,ï".ï'iàï#r'""iË,-ïïJÏ"ïpJ,"é""-'iii'g'*a ai- rylïP^{:^^*ctronic 
coustils t,bes' carry meaas op

tï;;;;:il; *-Àóoot iqllur io fiJ-r,uiru ot ary b6 erariy.e betweetr adjacetrt ole§ of said countins tubes, a

actuaied key itr the order ot r"y" ,*rJ.at"J"iti- thí 
-- 

plurality of-orders oI keys eaÉ oldet beilg sssociated

;;;à;;"'"r*-,;-;; qi;,,r'1e,9,'iiïi,."*Ï; #f Jsfffï'",::f,g,"rri,ï",';'::H,'.iJrïïii H5
sDotrsive to the actuatioD of a mdtipliel
;#ïÏn;6ï.}il-.-"1ri,ie-tËriËlrË'tnï'.ióiiË key§. that durins a cvcle of operatio'r of the machirc a

device of Ée nen higtrer o.O"r, *o ï"ror op"o'ti"Ë ?0 trumber of pul§Es equal to the value of aDy actuated. key

il;**h;'J;0,;Ër;il,Ë íi:ïi". r"iiiitiii;;;i;; 
'- 

ia. any ordir. is applied to the coutrtitrg tube a§lociatcd

;ïËË;ËË-r;;oiï..".nio" "iïJioG 
*tur with ihat order,.a..multicathode electroDic cortrol u$q

oÍ tbe actuated niultiplier key. a series of sultiplier keys eàch as§ociated with a caó-*fi: 
ï';d;*;;;h# comprisiog a drrality of ode of. said coorol tube. mears resDonsive to oe actua-

p.Ëó;ff;dtid í"rt.*, *rrrïrö rr"Étio ,ri tiào of aoy ore of said multillicr keys for shiftiag thc
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íumber .egistered by eaob couniing tube to tle couuting

tube of th; next bigher orde., means olerative after the

comoletioo ol the shilt tor tralsferrhg the glow iÍl §à'id

cÀntrol t[be to the next §ucceeding cÀthode and for in!
liatins one cvcle oÍ operation of the m3chine. aad mexns 5

i"i ,ipe"t"d said glow transier and said cycle initiaLioo

until ibe glórv reaibes the c:thode associated with the

actuated oultiplier key.- 
iz, À cut,oiuring machiae comprising a plurality of

ort.""ooirar"a cou-ntiag dericss, carry meaDs e[Íective i6
'hetrveel adiacent oDes of said cou0tidg devices, ao elec_

trosic pulse generctor baving a pluràlity of pulse outputs,

, ntrratirv of orders of keys coupied to said pulse gen-

*i* 
"r.in 

order beirg uoiquely associated with one of

iiia courtiog aeuic.s and each key being operative, whetr li
rctrated- toistablÈh an electri.al coorcction to the pulse

oulDut c;rresDondllg to the value of Éet key in i§ or-

aer- a timloe device svnchroDised by the pulse Senera-

tor- and meius conuclled by the timing device lor cou_

illrn tf. ora.r, of keys successively to tbeiÍ associated 20
'couitine devices to cause a [umber of pulses equal to

the való of any aclLlÀted key to be fed fron lhe con-

n""t.a pota ootpot to ttr" couÀting device associated

with the older of tbÀt t€Y.
18. A calculating machiDe as claimed jn claim 17 in' 25

"t,àinn 
."*. conirolted by said timing device for dis'

ablinc-said Dutse geoemlor when àlI thc orders of keys

n"r"ie"o couplea rc teir associated coulting devices'- 
t9. A catcrtlating machine coEprising a plurality of --

prË"-op.rut"a cou-nting devi:es. iarry m"ans efective 30

i"t"r""i aajaceot ones of said counti.og devices, a pulse

eenerator h;ving a plulality oI outputs, a plurality oI or-

iers of kevs coupleà ro said pulse getreiaioÍ, each order

tcing uoiquety associated with ooe of said coun'jng de- --
;;; ;Àt iespon.ive ro rhe actuatio. of aDy o[ said 3í

kevs ior establisÈng an electrical cosnectjon to the pulse

ouiour 
"or,"spondiog 

to Èe value of the actuated key

in hs order. Àn electronic timing device, aDd meltrs rÈ
.iÀiu" ro'U. actuation of atry of said keys for ioitiat' ,^
ins a cvcle of oDeration of sÀid timing device durinS'"
o,Ëich tÉe ora.rs of keys are su;cessilely coupled under

tie coÍtrol oI said tining deÍice to thet respective asso-

ciated couating devices to cause a oumber of puises equaL

to Lhe value oa any actualed key to be fed from the co!' ,-
nected pulse gene;ator oulput to lbe coutrting dëvice as_ +r

sociated with the ordei oi that key.

20. À calculatiag machioe comprisilg a ?lurality -oJ
putse-op.r^led cou-nting devices, carry rneans effectite
'hervreen adiacenr ones of said couítiDg devices, a multi_ .^
cathode eLectronic steppiog tube having a Plurality of'"
cathode, a plurality of odèrs oÍ keys, each oder being

uniqueli asiociatetl with otre of said counting devices,

means iesoonsive to the actuation of any of said key§ for

establishhg aa elecirical coDxection substantially simxl- 6q
rrneouslv io a number of lhe cathodcs equal to the \alue ""
of Èe a;tdÀled key i! ils oider, meaos for causing a glow

to sreD cvclicauv iround all tie cathodes ol said stepping

nrbe.'a timins device, aDd meatrs iscludi!8 said ti'ning
deviie for coípleting said electrical connection to each An
of said couDting devices via the keys oÍ the order asso_ --

ciated with sucÈ countiig device during a seprÍiie cycle

of ooeration of said ttepping luk.
21. A calculadng machiae comprising a plurality of

lulse-operateil couDriDg deYices, À multicatlode elec- 65

irqnic stepping tube havilg a pluÍa.]ity oÍ catlodes, a plu-

rality of àiders of keys coupled to said cÀthodes each or'
der teioq uniquely associaled Eittr ooe oÍ said counling

devi:es, 
-meani 

responsive to the actuatioD of aoy of said

kevs for establishing ao electrical connection substaí- 70

iiilv simulEneouslv to a lumber of tle cathodes equal

ro óe value of the Àcluxted key io jts order, means for

drivilg said slepping tube, and gating means adapted dur-

;nn eail of a iuccession o[ cycles o[ said stepPing Lube --
i"","r".J, ari,in.t ooe oI §aid couotiDg dcvices witb ?5

70
said sterp'ug tube via the keys oÍ the oÍder with which

such counting device is associated.

22. A calculating ruachiae comprising a plurality of
Dulse-oDerated coultiog devices, a pturality of orders of
ievs each order beilg utriquely associahd with orc of

said counting devicls, a ?ulse g€lerator baving a plual-
itv of pulselumuts, rneans responsive to rhe actuatio!
oi aty 

-key 
in said orders of keys for establishing an elec-

trical' connection to th9 pulse outlut co[espo[ditrg to
the value of the actuated key itr its order, mea!§ for cou'

Dlitrs the orders of keys succrs§ivoly rc their respective
-asso-riated 

couotiog devices, a series oI multiplier keys,

means rgspoNive to the artuatiotr ol a multiplier key

for efectiog multillicatioo by tetr by shiÍtilg the con-

teos of each counting device into the couding deYice sf
the Dext higher order, and lDeaas respousive to tle com'
pietion ot ihe shift operatioD for itritiatilg a nueber oI
iycles of operation of said coupling meaË equal to the

vàlue ol thi actuated multiplier key duÍiry each of whió
cycles the Dumbe! registe.èd by each countiDg deYics is

inueasgd by the application of lulses from the pulse

Eelemtor by aD amoult equal lo tbe value of any actu-

ated ley h the order of keys associated wilh lhat count-
ing device.

23. A calculatirg machine comprisirg a llurality of
lds€-olerated cou:rting devices, catry seans effective be_

tweea àdjacent otres oÏ said soultitr8 device!, atr elec'

tronio stepping tube having a pluality ol cathodes, a

plurality oforrlers of keys coupled to said cathodes, each

örder bei:rg uniquely assàciated rpith ooe of said countiog
derices. a timins device sytrchroDised by said §teplilederices, a timing device synchronised by said §teplile
tubc, means rcspoÍsive to the actuation of aEy of said

oulse eenerator having à pluràlity of outputs, mears re_

i^.n"iie to the actuation of a kev in aov of said oÍderssponsive Ío the

keyifor establishing ao electdcal coDlection substa ially
simultaneously to a trumbe! of the {athodes equai to the

value of the actuated key in its order, mean§ {oa driYiis
the steDDinE tube. meÀls controlled by the timiog device

to. couotin-g tJre orderc o[ k€ys successive]y to Oek re_

spectiy; a§sociated coutrthg devices orce durirg each

cycle of operatior of the ti-ming device to cau§e a Àultr-

ber oI puhes equal to the value of aoy actuated key to

be fed irom the ooonected cattrodes to the coulting de-

vice associate-d with the order of that key, a series of
multiplier keys, mearg for effecting multiplicatiotr by ter
bv shi[rins the coltents of eàch counti4 device jn(o t]e
óundne àevice of the next higbeÍ order, and meals for
initiatin-s a number of cycles of operatioÀ ot the timing

rtevicp àual to the value of tbe actuated nultiplier key.

2{. A calculatinc machine comPÍising a pluralily of
Dulse-oDerated deciDral couitiog deYices, calIy meatr§

àoerative berween adjacent ones o[ said countiog devices,

a nluraliw of ordeÍs of keys each of thich orders is

uniquely associated with one of said couDting devices, a

a key ií ary of said ordels

oi keys for causing, duriog a trolmal cyc]e of operatiotr
.of the machiDe, the application to eacb couDting device

oÍ a uumber oÍ pulses from said pul§e 8elerator equal to
the value of any actuaied key in the orde! oÍ kels as§o-

ciated with that coutrti!8 device, a serie§ of ten multiplier
kevs. meaas respon§ive to the actuation ot aay one of
,uíd ,rltipli"t keys for iairialing aD abnormal cycle of
opèmtioÀ oI the machirc, meals operative during said

aboormal cycle for applying a group of Dine pulse§ to

each cou ing device in succession utrtil tàat countiDg

device registers nirc wheÍealter the remaider of said

group of rine pulses is applied to the. coultinB devi§E of

tte next hieher ortler, mean§ operative duritg said ab-

normal cycle for aPplying one addiliooal pulso to the

counting device of tbe loweí order, sld means operative

after the said gloups of pulsgs haYe been applied to all

the countiÍlg devices for initiatiog a lumber oÍ normal

cycles oÍ operatioD of the machiÍe equal to the value of
the actuated multipÏc! keY.

25. A calcuhtiDg oachine compri§ilg a pluality of
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multicathode electronic lJuoting tubet c'any meàfls tered by the second electroÍic stepling tube'by unity eacb

iËïlii,j"*Ëi*[ï'àà'ilLJà"à,'ïi il";a i"iliïe'r,rtei. iime a cycle of operatioo of tre machine takes place.

a Dluralitv of ordels of kevs each o,a* ö Ëi"ti""ï ï:À {'q"tli'^c 1acbine 
comprisios a series of first

with oÀe of said countiíg tubes, a pulse Seoeiator haviag cotmting devices' a §ecotrd coudiog device' ald a t'hird

a Dturality of outputs eact of wucn is usËiïià ïinÏ s -rotiqia""ice, iarry means effective betwetr adjac.ent oo€s

kev havins a DaÍticular value ir eacn oröË#-r"l " or oia"n tt 
"oi,nLi.og 

dcvices ald betweeo the'highe§t of

snoÍsive to the actuation oI anv of said keï'f; ffitt"; 
'uia 

nttió*ri'g iev;"ts aod said secotrd couoring de-

;Ëïd"'"r"ïJ#ï,;ff;à.i"];;ttíË à;;;Ï vice, a pruraritv.oiord"n nf kevs each order being uoique-

the actuated key to be coonectecl olce ouriö""'ö;i i;&ociaË íith.a-respective one of. §aid frst co!trtitr-g

oDeretion of the Dachine to tn" 
"o,otlg 

iutË tttóti'ttd ,n d;vice§' cotrhot Eeans for sÉlecting Drimary or secondary

ïfi",ï"ïË"ïfï;ïràt"a i.Jv- t"'",íriJïi'il'Ëï; " .v"Èi ii 
"p"otio! 

oÍ rhe machile, ÍneaDs operative dur'

outses equal to tte value of tle actuatea rei ioïïàpp'tiei íg a p.i.iry cy"t" ot n,eraiiotr of tle nachine for caEs-

io said iountire tube, a multicatlode a"í,oni" tài'tror ir! tle rum-ber reglster€'i hv eaó coutrtjos d€vice to be

tube, a series of multiplier f"y. eu"l a",ocàt"à àh u iuireased ty al aoo-qnr eoEal to the comdèmeDt of the

carhode of said co,trol tube, ."u^ ,.riJiliË il'ïh; ,u ;;;;"f ,;v u"tuutea ttv io tt'" order of kev§ associated

acruation of any ore of said turtipri", t5Ëioi ijrtlog '" *iti tl"t 
"ó'rtr-ng 

devicó' meaas optràtive dffing a sec-

;;;ï;,;;'r;i1,;; ;v .lÀ ."*ii,e t'hlio"tit**'ïtl onàl'v 
"v"r".or 

oÉ'atioo of the machioc ror complcment-

ina rube oÍ rhe Dext ligt"r oraer, ,oe*, ipàitie 
"ait., ioíía 'surting'rle ouob€r regi§teÍed bv said àighest

il: Ë;;rË; ;iï"*.ffi iài-ià;tu*i'í *J'ei"" il ffit 
"ó,oiiog 

a;,i"" i,ro said secoDd counthg devicÉ, for

iàï".ïàiö; j;ó. **t ,*"r"airg Ëilià" ï"0 roi s0 l"nrpÈ.ÀËe and shifrine tle truuber rcsistered bv

iliililï';;ilË;i àË,itri;l "iór-.iàiii,, 
*a -" eacÍotsaionitcountinsd;vicesexceptsaidhishestfrI§t

meàtrs ÍoÍ repeatiog said glow tra.osreruiï"-tlo iv"f" couatiog awi'ge into the;ext hjqher couEtitrg device' ard

i.itiatio! untit rhe Eow reaches u" *óÀ À"aiia ioicoóÈ.*tiog uoa shifting ore oumbeÍ registered-bv

with the actuated multiplier key' 
'ui-a-iniia 

couotio-e deeice itrto the locresr of said fiÍst
"'i?Ï ïii"i,r"*-i-t'"tlite 'comprisirg s plurality of zr 

"ounting 
devices' iears for causins said cotrtrol Eleans

Dulse-oDerated couothg devices, a pfrIaritv ,ii ora"it ot -' io itte"i 
" 

secooóary crcle when said secoDd countirg de-

iliïH;iï;ËËhr*,tq,i"ii,"i.l"tiÏ fiti'""ï ài ;;;;8t'til ; pÉdeieminea trumber and a primarv

:;ii;ilffi;;Ë;;; pt'lé-ól'"otor la'-i'e u protautv 
"icte-w"n"o 

salo ;cotrd cou,tins d€vice Íaih to 
'ÍEsi§ter

of Dulse oulputs, meals resPo!§ilc o tÀ"-t'"i'ài"" "i 'iid-p*a"t"trlioto '"mheÍ- 
and meals for caushg said

any key in said orders of keys rot 
"tt 

uii*iö uo- a"c' ro 
-tiiid'counting 

devicc to registe.r tbe luober of pÍimaÍy

il;i;";;i* to thc pulse outlut co esórdiog to cyclcs perfoored'by tté machioe'

the value ot Lhe actuated key io its oJei,'meau- for '29 À calculatirg machile compri§i!8 a plurality of

"irriLi--tnï ",a"" 
ài revs sicc"rrivay Ë'iheil rupe-c- pulóÈrrr"a coliting devices, a pluralitv of oÍders oÍ

ilÏ;Ëciail';;"-ÀJ'É""i.", " 
."ii., or 

-À,iiiiri" 
t-udlv *toutttu r"vs e ach order of kevs heing uuique-

ii;;,.ï#;ïd;;i;.;èt" tiË-,4."uo"'ïi" .i-riii[ii gs Ë*;;ilt i;ith -; of sÀid couotitrs devicer, means

kev for ioitiatioe a number of cycles ot opiiutioo otiaiO dpeàiive rluring a cy"t" of oDeratiotr of the machiue for

couolins mea$ equal to Ite value of ttre'aàuated multi- uipiyi'g a ooro-Ue-r ;f Duls€§-rclated to the value of any

-r:.: 1., .r.;.d é,.h "r *hi.r, 
"vaes 

tleïriÀïer rce§' 
"li.àt"i 

i.v to the couating device associated n'iÉ the

il,ïà ïï#iï.rö i""iËï ii-"à,iati t" "ppti*- oiaer ot ttàt key, switchils meais for settiDs the.mÀ-

ilï# "ïËËtÏbe- 
puLse g"netator uy aa itiourl 40 chioe to ?erform a pluÍ'litv of different srirhmetical op'

;;ii"';h;fi;-"f -i actu;ted key ir'tte order of eiations iiclrdins addiriotr ard Eulriplication, a pluatitv

fr;ïÀ";iL:i;,h iË'".*mg a"iÉ", toï t""* rot oiÀottipti"t tevs' lockirg mears operative upor opera-

ïiilirËïilIà jËi*ï i""l 
'Ë'rotire à"rÉ-*,ruioe ià, oÏ .iil i*itórioe .ealos ro ser the mac_hia- c_fo-r mllti-

ïïJ"À"-O"i 
"f 

t\4o successive actualiom of multiplier plication to prevEEt_aoy actuated key in Àtry ot safl oroe$

Ë*- fii" ïi; ;;;il ïevice of the n"*t tign"t oia"' +s i'oÀ nt'mios.to it§ u.actuat€d positiotr Y"hen reloased*i"?.ï 
ö#Ëffir.i,io" *rpririog-u-ilt*ulity of -" ur'tii Ë-.ór9 tras so!€ ÉÍoustr a trumber oÍ said

p"t'.'..;;Ë;;riË-àerices, iarrv 
-tears etiti'e cvcles equal to the vrlui of aí actuated muhipÍer key'

bet\reea adjsce't ooea ot saro ***g'àt"i*t-ï Pi': íi'gr""'"t 
-tà'toiha 

by saa switcting meatrs Íor dis-

ïiriï 
"ït 

orà"rt àr iiv- iacl order beiig udquély aiso' abliag said locking means vben the Eacbiae is set to per'

"irtà with one ot saia countiog devices, a pulse geDerator 50 foro addition.
ffiil;;ffiíi;r p,rl* orïprt ."o ió.iàtta wir! 

-" '"iö.-À à"uhrins r,achine comprishs.a .pluralirv 
of

ËïËËffi;';iË;;il;i;;" ot the kevs in each oti"o ot t"l*' a-iluralitv of countins devic€s otre as-

Ë,L-tlï'.ïÀ'"tr'^i'e to tl" *t'ution oi u É"v io -v ;;;il"i-;ili iach' order-of kevs' a nultioutput -Èl§e
;iï;iJË;;ïiA io, 

"rtubtirhirg 
atr e,ectricat co; gciïrator, ar etectronic multicatlode steppiss tube dri'Íeo

;ilil;Ï;Ë il;;öi-""-"'i"t"à w;tl tte cornpte- 55 ;i ;;ií;G seoerator' 'meaus tespnsive !o tte aatua-

sert of the value of that key, means oPerarive during a fi;ï ;t oÏ saio kiys Íor estabr§hing ar ehctdcal

ïJ" li "*.,ri"" "r 
the maïhbe tor iiusoc the nlit' 

"í-*ttl-'t" 
uo outptit of said puls€- gereralor cor'

Ét-i.*ittJt"a by each courting device to be ircreased lespondilg to tho value of the actuated k€y rtr lts or{€r'

iï,i"ïrrur.,ió" of pulses ÍÀm §aid pulse generatoÍ melni loiretalning tbe gloqi in said steppirg tube otr a

;í #rií,ïË;"iiJit" Lrpr"r*i ài *-value _ot oo Ërst pieaaermineaiathode, rnears responsiye to tie actua-

ï,r'i.ï"J"ï't.i-i. 
-À" 

ora"r àf reyr associated rith i-ion'oi aay ot *a_t"ys for disabliog said glow-relaioing

rÍ';t "'""riío 'lèvice 
6Íst atrd secotrd 

"íett'oti" 
Gpptc ;;;;;A ftus alto*rrg the 8lo$' to be-- stcPped suo'

;Ër:;a!s I* ;ólementbg ard shiftiag thrc numbtr ccssively a.mong li catbodes. meÀrs coltÍollod Dy lEe ?o'
r';ÈrèEd hu rhè 

''ounlinp 
aevice asJciaïea witl tte i"oii"i '"' t piuratity of the cslhodes of said steppitrg

fiffiffirï Ë'-ö ii*' tï"'ilri"ï.íàri" J"ppi"i oo irirïi."wirg [," o.a".s of keys suc.assiyelv to their

iffi,'i'àïJr"iià,ïptr..il"ti,i ,,a,tiiii-ie G n'i"t'i iiur"ti'" "io"àt"a-o*tit*Íïïiï"#r1ï::rftr;rlaJt""ï u, i*1l 
"tl"r 

countiog device ilto the count- trolled by thelotert

iiË-aïiii 
".l'ói"iJ 

',;rlt 
u. o,it aiefr,-o'o* oii"v', oïiía-ítemÀr tut" to-r "toniij,,ïï[Ji*r,iïÏffi"J1ïÀ iài i.li,iri;;"*g an<l s[iÍting the nuober regis' 3l' À calculatirl

tered bv the second electronic ,"pproJ iuu into ihe ?o orders of keys, a iluralitv of coutrthg dc?ict§ ooe a§'

couatiag device associated with the low;it oiàtt ót t"vt' totia"t "'ltl""n 
àrder oi kevs' a separate gatiag device

oeaas for initiating a number or 
"v"", "iïpl.iiio, 

ïi i"Ë"i" "r"l order of keys aÍrd its associated courÉing

iiÏrï"À*r-*rJi" *" oo.to i"qo-itJ ió *u* tl" àevice' a mutticatoae olectrooic stepl'iog tube' atrd

Ë"*'"Ëtï"lJ,i"rrrc trt. to ,"ei'Ët o*pt"ieï-Àil"à i"*ï tot atioioe o;a"ï"r'"ï""t#k ilii#,t|; *ïï#;;:;ïi ffi;i* -i"creuiie 
the number reei§- 75 teotial otr each ot
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steppiDg tube k operatiye to opetr a rcs!€ctiy€ on€ oI said
gating devices wheD tle glow is on said cathode.

32. A calculatilg machine sonpÍising a plurality oi
ordcrs of teys, a plurality of counting devices oDe as-
sociated Rittr .ach order oI keys, a gatiDg device betw€e!
each order of keys aid its associated couDting devicg a
pluElity of multicathode ehctrotric stelping tube§, ueàÍIs
Íor driving said steppiDg tuhs sequentially, aod connec.
dons behveen at least some of the cathodes of €ach st€p
pilg tube ard respective oDes of said gatilg devices, where-
by each gating device is opercd vhg! tb€ glow is otr the
cathode contrelt€d theroto.

33. A calculatilg machine coEprising a pulse genem-
tor, a plumlity of orders of keys coupled to said pulse
gemrator, a pluÍalify of countilg devices one associated
with each order of keys, a separate frst Bating device
bctweed eacl order of keys aod its associated coutrtilg
device, two multicatlrde eleckonic stelpiDg tubes, meals
coupled to said pulse gen€rator Íor driving each of said
stepping tubes, a separate secoEd gatilg device betwge!
the pulse geEerator and each of said d viog meaDs, a
conneciio! betweetr at lèast ole cattrode oÍ each stepfng
tube ànd the s€cold gatitrg device contlolliDg .the drivirg
fieans of the other stepping tube, 'i+hereby each sÉcotrd
gatitrg device is olened wheD tle glow is or a cathode cotr-
nected thereto, and comections betryeen at least soqe
of the cathodes oÍ each stepping tube and respective oDes
oÍ said first gatiog devices, whereby each first gatiDg de"
vice is opelerl when the glow is o! Íhe cathode co!Èected
thereto.

34. A calculating Ínachine compdsitg a plumlity of
pÈlse-opeBted couDting devices, an electÍotric pulse geD-
emtor, a plulality of ordes of teys coupled to said pulse
e€nerato! each order beitrg associated with one of said
countiDg devices and each key beilg opemtive, when
actuated, to select durhg each cycle ol operatio! of ti€
p!:lse genemtor a ÀuErber of puls€s equal to the value
of that key iD its oder, a tiJDilg device coxtrotled by
said pulse getreratm and opemtive to couple the otderc
of keys succesively to their respective associated court-
ing devices, a series of multiplier keys each of rphich is
operative, when actuat€d, to itritiate the operatioD of the
timing device aDd to sto! tle pulse geDerator vtetr the
timing device has perforded a tru!Àbe. of cycles equal to
the value of ttre actuated multipler ley, làtchitg meals
for retaiiing any actuated iouliiplier tey in its operaled
position, and means controlled by ttre puls€ g€nerator lor
rcieasiDg said latching meals whetr tig Imlse genelator
§tol§.

35, À calculating machirc accorditrg to claim 34 wherc-
in said pulse generato! conpises a mr:lticathode elec-
tlotric steppiig tube drireD ty a flee-running oscillator
afld vhereií a voltage is derived fiom said oscillator and
used to coDtrol a solenoid which vheo elergised holds
said latchiDg mealls io ihe lock€d position.

36. A calculatiog machrle according to claim 34,
\rherein said pulse generator comp ses a multicathode
electronic stepping tube driveÀ by a fiee-rundtrg oscil-
lator, wberein a voltage is derived by meals of a Í€otifrer
fiolo said oscillator and is applied to Íhe coDtrol electrode
oÍ a t gger tube, and whereitr a soleooid,'rhich vleo
edergised holds said Iatching meaN in tle locked positiotr,
is ircluded itr the alode chcuit of said aisger tube.

37. À calculalirg Eachine including a series of pulse-
opeiated conllilg devices, cary meals opemtive b€,tweed
adjàceEt counting devices i! said series, an electrodc
pulse geoeiator adapted to Eoduce groups oI pulses,

loeans for applyfug pulses ftom a separate one of said
gioups of pulses to each couDting device uítil it is full and
foi appl,iog the rEmahder oÍ said group of pulses to the
Eext bjgheÍ coudting derice il said series.

3E. À calculating trlachhe as claioed in claim 37, i!-
§iuding means for applyiag one additional lulse to {he
loireí couDting Ceyice i! said series, whereitr pulses from
r Ersi ooe oI said groups of pulses are applied to the

74
highest counthg device ia said series, the remahder of
that $oup sller the highest couDtiry device is Ídl being
applied to the lowest couÍting devise fu ,tte sÉri€§, atrd
vhereia pulses tom succeeding groups oÍ pulses are ap:

d plied successively to the remainhg counting devices io
orrler from the second highe3t ia the serie6 to the lowesl

39. À calculating oachiue hcludiog a sedes of pulse.
operated couting devices, a plurality oÍ ordes of keys
associated lvith said counting delices, a pul§€ generator

16 wbió comprises a muhicatlode electrodc steppilg tube
drivetr by a ftee-runuing oscillator, a gating circuit be-
tweetr each order of ke,§ ard its associated countiog de.
vice, aDd a transforEer the primary winding of rhich
is eoergised ftom the circuit of said oscillator and the

l5 secondaÍy of which supplies a &ive voltage for each of
§aid gatilg cilcuits.

40. A calculating machiDe as claimed in claim 39,
whereir eacL Bating chcuit coDprises a fust resictor, a

' fust asy.mmetdcally conductiDg devic€ a.trd a second rë-
zO sistor coo.oected in sgries betweeD a temiral of the sec-

odary winding of said trarsfomer atd oDe oI ör guide
electro&s of said multicathode olectrodc stepping tube,
ar outlut t€Írdral cofiEcted to óe jurction betweeo the

' . frst asymmetrically conducting device ald the secold r§-
25 sisto!, and a plurality of input terminals connected to thè

jutrctio! between the 6§t Esistor and the fust asymmetri-
cal1y conducting devic! through individual second asym-
metÍically cotrducting devices dilected oppositely to said
first asyDDetlically cod(fucting device, wherein the out-

30 put termiDal oÍ each gatilg circuit is operatively cotr-
nected to the input oI the associated couitiry device, and
whercitr ooe oÍ the hput terEinals ol each gating circuit
is opentively c{DDected througt its associated order of
ke,§ io tàe output of the pulse geoerator.

35 41, A key operated caiculating machire comprisiog a
seíes oÍ lulse-operàted counting devices, means for i[iti-
atiag shift cycles duÍing each of phich the conteDt oÍ
the highest countirg device itr the series is shifted into tle
lowest counting device i! the series, and for shifting the

40 content of each countiog devise excelt the highest ií ttre
series into the íext highs coulting device h the seri€i,
a oulticathode elecho[ic steppiry tube, a co!,trol termi-
Dal, meatr§ for connectiog said co[trcl terÍliml to any
§elected one of the cathodes of said stepling tube, Eeàls

45 Íor &ivirg said íepping tubè so ttat the Blov is a(fuarc€d
by one caÍhodq driring eaoh shift cyc.lp, and Eeaas
colpled to said control terminal Io! temiratiog a serier
ol shift cycles wten the glow in the steppilg tube reaches
the cathode comected to said conhol terminal.50 42. A calculating aachirc coEpÍisi!8 a pluraliry of
puls€-operated couoting devices, caÍry Deans efective
betweetr adjacent ones of said counting dsyices, atr elec.
konic steppitrg tube having a plurality of cathode§, a
plurality oI orders oI keys coupled to said calhodes, each

55 order being u quely associated with oEe of said counthg
devices, atr "add.subshacf' switch, means tesponsive tó
tlrc actuatiotr of aiy ot said keys Íor estauishing atr ele§-
trical conlectioE substantially simultaneously tó a num-
ber oÍ said cathodes, said Dumber behg equal to tbe value

60 of the actuakd key in its order wben the add-subtract
sritch is in the add positiotr and èqual to ttre complemeDt
of the value oi tàe actuated key \rheD the addsubhact
switch is Lr tte subtract positioq Eea!§ for driying the
§tepping tube, and Deans for initiati[g a cycle of opeÍa-

65 iiotr of the machirc during which the orden of keys are
successively coupled to their rcspectivc associated coutrt-
iog devices to cause a numbei of pulses equal to the Dum-
ber of comect€d cathodes to be Ied from the coDnected
cathode to the couoting device associatei with the order

?0 of that key.
43. A calcula,tbg macbine including a series oÍ puhe-

op€mted coutrtilg device§, carry oeans operative betwEctr
adjac€d coutrting devices in said sedes, a! elechoDic
puke geoerator adapted to produce goups oI pulses,

75 means ior applyilg pulses iom successive ones of said
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ÈrouDs oÍ lulses to successive pai$ of 8díac€at couotilg
í;à" in iaid series until that one of said Àdjaceot §ou!t-
inE devices which is lower in said series is full.
-44. A *l*lutiog ,uchirc iBcluditrg a series of couÍrt'

ins devices arra4ed as a register, Eea!§ for etrterilg a 5

irLJ-ací a"iaioa ido sàid Íeig§ter, dh'isor-*oriog

i"À, óu for performing Íepeated subtractiotr of a

"trmEr 
irorea i" tte Avisor-storiig mean§ ftoE the divi-

deod entercd in the register, meals for coutrtirg the rlur,l

tii ot sottru"tiors ÈrÍormed, oeam for ascertaining 19

vhea said repeatea subrraaio! ha§ causeiÍ th€ DusrbEr itr

the register io be reduqld below zeÍq ard !rea.6 oper'

"Ga 
ii *por". to said ascertainilg ÍreaÀ§ foÍ §toppiog

the reDeated sublraction aod causing thc digits of the

iflBbe; i! the rogi5teÍ to be shifled ioto couotiDg devices 15

;f hisher ord€Í d said regiíeÍ and complenented'
4s: A kev oDerated calculatirg machine comprising a

series of puise-óperated muntiog devices, a series oÍ cold-

catho<k i'rsptay tubes oDe associated with each clultiDg
device Íor Àpiayiog tle Dunber§ registered itr said court- E0

ins devices. i -ulticatloae ebctroDic steppiEg tube, a
se;i€s of clld-cathode hdicati-og tubes ole located irl
asiociatiot vith the space betweea èach pair o{ adjac€ít

djsplay trbcs atrd adapted to liÈt wbeÀ the Slow in lhe ..
$ppóe tube rests oa the cathode oÍ the steppilg tube Ë

76
associated with such hdicatiag htte, a duraliiy of deci-

mii ooiat kevs associated \aith the cathode§ of §aid §tep-

pine^mh u;anged to determine the clthode ou which

Irr""rioo, r.rt* i plurali8 of multiplier keys, repeati4
À.ir tot *óiog-tt 

" 
Írachine to perloÍm a number of

aaAtioa cyctee qio"t to th" value oÍ aa actuated Eulti-
oti"r t"v. -a .àos olerable aÍter orc of said ikcimal
ioint kJvs has been actuated for applying a pube to tbe

drive elótrodes of said steppiDg hlbe for each depressioD

of a multiplier kEy.
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