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rGy coMRor,LEri DÉcnIAL ELEcrRoÀ'Ic
, CALCULÀTING MACHINE

NorDert l(itz, I4.trdoD,_Englfl4 assigmr to BeU pu[ct

ëïïïi.r,#*r, I-ordoí, Etretrtr4 a coDprny oÍ

filed.Dec. 29, 1961, Ser. No. 164,645
45 ClaiD§ (CI.235_160)

_I-!:]lïrji".r retares-,ro calcularing macbines, ardmoÍe,partcutariy to digital calculating machiaes whicb
may be colstructed, in various forms all includhg im-
?ortaDt elements. it-comtho[, to perform aoy oDe or &oreor-JIle.onlhmetical.operations of addition, subtraclion,

l-rlllrllt 9o and divisior.. Thc inventior may be em-oloreo rll machioes operatilg essetrtially by eiectrome-
cnaErcat neals, as rcgards tbe developmlnt ànd accumu_rauon rogether of digital pulses for delivery to storage
mèans a_nd 

.tt Eay also be embodied in machiles emplo-y_
rDg space drsctrarge devices for the performauce of thorctunctiotrs. The- preseot invention is a cooti[uatioD_i!-

$í{i-j$$p:ilï,;;ïj,,:Lfi ï:{{ït$,ï,if

2

^IIGq!.E 
lt is a circuir dia8rarn of the Eare circuit

cc_ ald the elecllotric chatrgeov€r switch Cs ilusrraiedh FICURE 14;

- 
FICURE t9 is a-circuit dja8Íam of .Urc {imiog device T

E aT.§rtrput aEplifier TÀ illusrmred i0 FIGURE t4;

^ 
tlcURE 20 is a circuit dia$am of the coDtrol device

L.:, rts jrput amplifilrCA, the Bate cLcuits CCAand CGB,
the bark ot-mulriplier key6 MK atrd the switching ar.
ralg_el$ft CM illustrared in FIGURE 14;

io,.IIGURE zt is o circuit diagram of the courriíg device!rK, Ís mput amplifier llA, the Eale circuitJllcA,IlcB,.llCC and tlGF and tile bari of keys llK iltusj
tmted ir FIGURE 14;

- 
FIGIJRE 22 illustrares tte plus aEd mirus gate d ve

l5 wave^foros in t rc machiue of FIGURE 14;

. fIGURES 23 ald 24 illus[ate in seciional sid€ eleya_

l:n ,-g * p.t3!, .r9T"crr'wly, tbe keyboard and phasiDg

ifËïïi -,* which is provided rhe machiae oi FrGI

96 
"FICURE 

25 is a plan view of the exterior of a machine
or ercclroruc tlpe accordiog to the ilvetrtior whose circuit
rs sDowD 1r fIGURE 14: and

flpU.RE 16 is a, circutu diagram of appararus which: may De Ecorporated into the machioe of FICURE 14 i!
e5 

.oI1-19 !"r.;l$" ^oving 
of nuobers frou one part óiroe regÍer ot tbat Daohine to another pan of tiàr reg_^-T:-Tl*d* will now be turrher described by refer-

::i.ï.e,,1,tiËlf 
:iTxït"ïf, o",ïïtffi ïtï1,?ï;"_",,",,

controUed electromecbanica) key operated calcuiaiÀg
machrDe according lo the inventioí iapafie ot ef.ciio!
addÍror,-sub-rractio[. ouhiplicarion or div$ror;
, 
-htcURE 2 iilustrates diagrammatically a mulricathode

:::Tlli "]:..,,191i. 
rube wricb may be emproyed as ac.-:unrrng devrce rn a machirc coostructed i! accordanc;wlin tne present irvention:

SiCU.RES 3" atrd 4 aÍe respecrively pla! aDd side ele-rÀrrotr vlèws 0t a.key co0trolled calculeting macbine em_
D-odvIng rhe.cjrcuit arrangement illustraled in FICURE I
"Ëï3ïËË3,ïl;,iTl'ff ',',",ï#i':,:ï:ï,T"',i#iiiïï
iï[ïiiJ?ïi jl. mair keyboad of rie machioe of

., FICURES 7..8. 9 aDd l0 illusrftre a deyic€ whfieby
:l""ir:":l:.-r.,.tï"1 rpoD.à multicarhode cou0rirg rub;
o-r 

-a -(ey 
coDIÍ0uèd.oflice caicula,tirg machioe can b-e reg-

ïiié,]iiïiï:ïÍiï:í."i."J#:i*,,,-il1i,,ï.",*or trrE muruptrer tey aEd cortlol key columls iD themachine of FIGURES 3 and 4:

,, 
FIGURE I3.is a.circuit dia$am similar to that of FIC.

lèï iF 1ï:,ii"-, lXXf;,'J,?ïï'dïï,:':?ï',,::
r!0n a!0 subÍractioD oDIy;

^FIGURE 
j4 is a block diagram of the electrical circuitoli-a_cakuiatlng machjDe of electronic type according toIlle presÈnt ilvention:

*Tgry 15, iitdstrares tie wave forms of rhe outpurs
r I, r,.r lJ ard t4 of !.rr tiDlirg device of FICURE 14;

^-_T!.!1116 
h I tipprif,ed circuit diagram of rhe pulse

;iËi*ï irÏ 
ard cbaoseover switch Is illuslrated in

. .FICURE 17 illuslrales t_be wave foms o! the termirals
1. 3 rc 9./0 i! FIGURE t6;

-.I:l"dog lo FIGURE 13 oI tie &awtuss, rheE is

-_ p9*o u crrcuit diagra-ql ol ao electÍomechatical calcu.
J0 lalln-g.machrne constÍucted ilaccordarce wió tbe preseDt

uvenuo!, a«t adapted.to perfomr the operatioas oi addi.
tiotr ald subtraction.

..In the circuit diqeram sbowtr in FICURE 13 rhere is
_ ora$€omatically illustratod a macbhe comprisilg twelvc35 orde$ of key.s.- Each order of keys h É,""taËd ;;À

D,lne Keys,, each key beiEg arranged to öe maoually oper_
ul€g gd. jo so doing to close one pair of coatacís Ào-qated with sajd }ey and opeu a second pair of comacls

.^ assoclÀrect wlth tbe §ame key. Tbe two pain of coíEct§cu ass.ocrated^wrth. each o[ tlese keys are berEinafter desig_
trared as s.aDd K_coDtacts and each pair of contacls ïs
le.:..galf by I eair-ol itrdèx figur€s, rhe supercript iDdi.
cauDg tré order of keys with vhich the- coDtasts are
assocÉted, the subscritr,t represelting tIe number of the

45 xey ol the said order. Cotrtacts S aDd K are resoectivelv
normally 

-open and trormally closed. Tb;;À;l;-o.taiii
qrarked Sll a[d K3t comprise.lie contacrs which are uso-
cmred wÍh rhe fust key of the ttrird order oI [eys. Tlecontacts associated [,ith aoy one order of keys'ue soa_

50 lecreo, ur"a Eanler hereinafter descdbed, to trine studsarlalged toÍ e_xatnple as a prilted circuit or as a selies

:1,."].r$ 
.rbdd"g iD.a suirabtc Dareriat o. io ,oy ori"i

suruDrc maurer, iD circular fornatjon upon the iace of
a co_utrlut rtor plate,

65 . Tàe studs associat€d witi the first order of kevs are
oe$glatect Oo to Os, {-hose associaled with the secotrd
oruer ol teys as?0 to.ps, those associared with the thM
oroer ot kjys as Qo to es, those asociated with the fourthoÍoer ot k€ys- as Ro to Rs qnd so on, for twelve otderc

00 or,[e],§,.-so that tbe stud§ associated wjh the eleveath
yo.-*:uth order oJ keys are designared y6 to \ itrd

-20_ro 

Z0 respeciively. Tïus io a calculating machite
corsmrcled u accordance wittr.the present ili,enrion inwrrtr tlere are twelve orders of keys desigDed to effect
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34
calcrldiolsbasedupoqtbedecimalsl,§te$,apredeler-portiotr(tLatis,theriShfhaodeidportioEwhe!view-
.i-"àïr.ur-ïirlË ri"" soa, 

"rto"ii*"í "iitïni 
ooe iog FIGURE 13 ) of each of the comEutator s€gmetrts os

ï""Ërr"r-.ità1, it-tirt .ua tr 
"ne.gir"a 

,ponï"ïtoa- ti4' Fottter, urraag"d h advarce (that i§ to the right

i#r;iï;jffi i;ói;;;#. ir," oía'u"ioi itoar or tbe stud 06 wbeo vÈwins FI6URE 13) oÍ. the.§tgd§

ilil';r;Ëil'i"r"oa upoo ,lett 
", 

rtï-Àa"ti* it . oo to ou aad in lile with the leadiug eÍd (that i'- tle

#ïr" ,#;Ë;ïil;; r"biii["". h tt" 
-"r* 

ói uaai " tiËlrt-t 
"od 

poftioÀ when viewjtrs FIGURE l: ) of.the

tiotr the lu8b€r ot studs s"tecrca is ttre sariÀihe tum- coïoutator ryqneat A of thè fiÍst order of keys i5- a

ber whió the actuat d key opr*"oo *iÀJ io *" §tEd D !0, w]lirh i§- a?Plied a uegative potential wheu the

case oí slbtractioa the ntrmber of §tuds ;;;;d; 
'b; 

§witch Csr is set i-!-the positioo indicated in tbc draw'

;ilr;;;Ë;;;;f ,h" ooÍtrt", *mt u" 
""iua-rJ 

tey ,^ ing where the machiDe is arraDs§d to efect subtradiotr'

reDresetrts- ' r0 -The 
commutator §egmeoÍs Os to 4 are each coílectEd

'"'cïiïËir* u" aÍral8emeot of s ard K paiÍs of coo- to a srparak accunulator or0 to a0' operable a§ a result

tacts illusuared itr FIGURE 13 i, "oD;í;;;th th" oI eleciícal impulses, alld each accumulator is couected

firs{ order of kevs. it wi[ Ue otr"*ea *uïilï óïsï Uoogha sepaàte aiode Or1 !o Zr or otber u direcliolal

ïÀ;Ëï', i"ïï'; ;""*."t"ïï p-àiii 
"ith 

oae an- 1 " etectrotric devic. to a bus'bar 
''other.ard liat the DÀirs of co acts K', ó. iï";;;;- 'o Moooted in. advaÍce of tre batch of studs oo 10 os

nected iD series vit[ one anothEr 
""d "lJ'., 

J";;; ;fi and the associated comouÍator selÍrent Os (that is to

rhe parallet arranged s\ ro sro paiB 
"f';;;Ë." 

"* i[. ,iet t ot t]e riShr.hand stud oo, aod to the right of*TË*A;#;il 
i,itt tÉ n rt om#-oï Ëit "" 

tàe dÈhÉard-end of tie coro$utator §esmetrt o0 when

desimated oo to os atral are 60 conoecte;'d;tli:"íË zo viewiri'g !IGLRE-13 ) aÉ a pair of stud§ E-E wbich are

stud Oo is aranged in series with tle pairïf;;;itttt Sit "" anaoceq to be $r'ept hv a rotatable blu§h F Dreferably

anrl the remaining studs ol to o. .r. .ori"à.ï 'ïil"i "'o'h 
to-totute continuously aud opeEble to shon cir'

;rï **,"d^ó;il;Ë;ied-Ë"à;; th" p"ïtï.ootíÀ cuit Àv paa 
-oÍ.contacts 

or a coltact aDd a commutato!

K\ and Kr,, rhe stud 02 is connected o'i:àï;;;;Ë Gryq:q* i::y bridee' rhe brush F is ananeed

i,iËàiÀ-iii'*a 11; the §tud.".iïg-:*ï " iL'i:"§if#i",,""§l*i;:ïj!T.#",ï8rïiiicoítacts K\ aod Kla, the stud O. bete€

cotrtacts Kra ard Kr5, the stud os betw;; il Ë; ii Ë-various orders of kevs so as to bridse asiociated studs

cotrtacts Kts a K.16, the stua ou uetwJï t Ë; ;i aod coÍtgrutator §e8$ents ïhe bnrsh F is also arranged

cortacts Kr6 aDal Kh, wtitst tte srua o, iiiJnietà-Uï lo bridge tàe A--§tu& and tleir a§sociaird commutator

tfleeo the pairs of coDtacls Kt? ,od K'r;Ëffiïh"*s;ï ro '"g'*it 
o'.ro H aod al§o tbc B-Br ald the c-cr sruds

ö'ï ;#Ë Ët".rn the pain ot t";1;; ili, ana 'Ëiïi;'t #i*ï,ïll"Ïi',u**" or eacb barch
K'$rc 

n"i, of 
"oor"u 

Kre is comecred !o orc termiml o1 sluas o, to,or up to 4 io z. arc coorcctei Íe§pec'

.l,rir#m"ï:Uï.:kff rï'mtr;;:;iff a*Ltïrd{4ï#i}:ïdf#""0"fi}""i*g',g,rrJ;
C9. of the two-1Yay §witch C§r.

When tle alode T31 of a valve T1 i§ coÀDected thÍough neuis Os.to,Z'g and H arè coDÀected to a source of posi

fi.ïffi,,J,§'ïï.ot#,t"*i;ïïï:i'}.?fr.iïiïi: "ïËïà".ï.,p""ed adjace't ro the readins §h,ds.

**ffii:*rn+s$1$".-y$i6ffi 
*+rl,[i*ffi.:m'uH*nírfx"#'"#

sents will have a poteltiÀl applied to thetr

Ïi.t"iif*""u l*;Ji*xr:Jï#i5"$i ".'ö"-i':ï;:ïitr-*ï i§ coo,ected to s'bne shot de-

switch cs. aad a key of the first oruer ot ïiysï "Ëi'iiii 
ns vic€" which 

'omprises 
a condeDseÍ u' arralged lormÀlly

ïÏuïË;f ff;ó."porai"g to tl. 
"io.i ""Lpr"tà"l 

to be-couected through a com,rrotr contact ur aod a (oD-

of the oumber whió the *tuut"o r.y r"pË1,:À*"iii-lo'l tact u!-of a 
-teroii'ap 

switch u to a §o-utce oJ powe!

ïiöiliiïïrpiiïa-,Jt"ï. 
-lirli Ë ;ï;;iïb,i; desicned to charsE the cordeoser u{' when the com-

è§. ïiï *lín tt" t"rminat cs% i, .iiiïiïil-iui mon" corract u1 Éreaks contact with the cootact u2 ard

terrnioal CStl and if íone of the keys ot #ïà.. àït ï so otuto *'tu"t 'i'l the cotrtact U3 the cordemer U is

; ;i;;d;il il; ;r. ,tuas or ue saia iraà'-wïrÏaï'a couected to t[e 
-upner 

one of ttbe §ruds E-E abovo

Doteotial applied to them whereas tt *ïiïlrlÏ'iïrï Ët""íto'tna "*it'the 
studs E-E are bridspd bv Lhe

íi,"'iïïilr-ài'ii,v.'i à"tuut.o 
"igu 

.roor'"iiit"r. ïË brush_F, a- striking pulse is applied Io the trisieer elec-

tential applied tà rhem, tlat is, otre less than the trumber [ode 'l rl ol t'he valve L '

oi studs. ss -itp 
<io to Oo up to'the 4 to stuis aíd ll'e coÍe-

The above arÉlgemelt eEables both additiotr aEd §Pb' spoa'ri'lg cormutator §egEeits O' to 4 associated with

tr."iià, ià U .a""La by depÍessjng 
" 

l"v ioOi..tiuJ oi the various orders o[ leys asd also the coÍrmutator seg-

rhe fiEure wbich has to be aoaea ot ,uttací"íitui avo;a- meDt H associated.viith the sfltd A to the left oÍ A to zs

il ïË'il."ö;; ;r;il;;-k À-;th h;6ó,; ;* are aÍra.Ds€d itr circulaÍ coace ric paths upotr a com-

the complemeot of tbe otl"., in oro". to eoid; 
"a;ïËlitot 

oo 
'ut"ot 

p'iate Íl (FtG' 4) and tbe brush F is moulted

t-tn" 
"ise 

oiï."r""i.tion wnere suut.iJion iir"auireo. cotce rically with the said §tud§ atrd commutator §eg-

Tho analgeme't described above 
"pp'r!#tà' 

iÀJlËJi merrs so thai as the b.usb F rotates it succes§ivelv bridges

"rr*i.eJ 
Gïiu"t oÍder oÍ the trr"iríira'i" "t[ir 

the Oo to Os up to _Z' 
tn Z" ctuds atrd the a§sociated com'

comorisinq the Eachine t't"ti" "àà" 
o' to 4 *a m $ud A to the left of*ï:.Ë"ï;"ffiïÀ 

barqh of sruds and arrsnged 65 rho studs 4 ro zs atrd rie commutaror IL

Íarauer thereto are commutaror sesrr!e1t",:*t Sil"k _m,*:tS,;: gffi,l&3 i##d",j?ffj H
itc., up to Ye aod ft. Àrraaged betwee!

of Eine studs oo to or, Po to Po, q. 
" öi'iiïíiïi ana itte.associatea stuas cr' Br are iuustated iD.the draw-

i; il;'iË;'z;i"Z; ari tueístiras c'Ï aaa r" rac-l ile as lvitrs i! lioe with ihe brush F rceÍded a8 roov-

naiÍ of sruds c ard B are ,rruoc"o ,í ïö;rtïil ro i"i à*i th9 studs.aod counutator sogoents in a linoar

fi;ilïË ;.Ë;í.rua. ó, 
"ia 

BL mo:unted ia ad- path fÍoa Íisht to l€rl
vaDce (that is to tho right 

"r 
tn" tiehi;'*ïïàïË' ' rt vin te-otservea that wheE the brush F bridge§ the

;Ë;c';ieiniË 
'ö)-Ëi"""1 

"t 
1}; ïlïir".iËi'*i .t às u-È_yitl tt contacts u, atrd u! coDoectins the

oents G, Po Qe, Rr and so oo ,p to i"',"ïà, rvufit conaenser Un to ooe of ihe studs E a positiYe pulse is

each oÍ the sruds A are arraogeo io riae'ï;ïi"t#ïïiiï rs àíit"ïió rnÈ triggrr elecuode Tr1 of Ée ralve Tl The
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valve Tr is conrccted io circuit yÍith a rclve Tr which is
nomally conducting. Tle cathode ï21 of the valve T1
is {o rected to the cathode ?, of the valve T, wtrilst tle
arcdes T31 and T3, of the valves T1 and ?, aje connecled
by a condensor Ur. The chcuit affangement of the valves 5
T! aÍd T, is such that whetr th€ valve Tt is roDductiDg the
valve Tz i,s non-clnducting and rice vesa-

The anode T31 oI the valve Tt is connected to the coru-
motr terEljaal CS3. of the twoway switch CSr. The two-
vay ss,itch CS4 is opemble so tbat iB on€ position with to
the cotrtact CSx. iÀ elga€eEetrt with the coltmoD terei.
nal CS3r À circuit is comected fiom the arcde T31 of the
mlve Tr ttrough the common termiaal CS3a ald the coa-
tact CS2a, of tie two-vay sw.itch CS4, to all tle pàirs of S

coltacts of the vadous orders of keys. Wlilst vhen the 15

comEotr temhal CSsa of tbe two-way svritch CSr is placed
in engagement Í,ith the coDtact CSL the aro& Trr of tie
valye Tr is comect€d direcdy to tte K pai$ of coltacts
of the vadous ordors of keys.

It vill be observed that all the O0 to O0 up to Z0 to Zs 20
studs associated with lh9 various olders of keys are !or-
nally at zero poteDtial vlilst tbe pairs of CCr atrd BB1
studs, when bridged by the brush F, 6uccessively apply a
positive potential fiom M to the trigger electlode Tr0 oÍ
the vÀlve T! and the cathode T! of th€ valve Tr The 25
poGntia,ls applied tq the cattrodes oÍ the valves Tr, T2, Tr,
T1 aDd Tr are as indicated, Eerely by way of example, itr
FIGURE I as -300 volts. ThE atrode TBr of the valve
T1 and the strode T14 of ttre valve Ta are Eovided vith
a[ode resistos Tal ald TBa respestively ]i,hich ensuÍe that 30
whetr the yalves Tl ard T1 are coDductiíg a pote ial of
-150 volts is applied to the studs to yhich tàey arc con-
ftcLed.

Atr accumulator llr is connected to a commutator s€g-
meDt H reith whió ther€ is Dot associated aÀ order of 35

keys, the furction of the accuÍ[lato! Hl is merèly to
aocept from the stud À dispo§ed betweetr tlrc 4 to Zs atd
the Oo to Os seÍies of 6tuds, any tlan6fer tïat may be
tra.lsmitted from the accumu.lator Zb.

Arranged ií àdvance (that is to the rilbt-hald side 40

vh€n vieving FIGURE 1) of the studs E-E are a pair
of studs G-G one oÍ which is cooE€cted to a source oï
positiv€ potential philst the other is conrccted to tle
lrigBer electrode T1r of the valve Tr.

Whe[ the trrachirc is set for opemtio! but trone of the 45
teys of tie valious ordgÍs oi keys has b€etr actuated, the
valves Tr asd Ts are conductive as is indicated by shade
lines, \iehilst the valves Tl, T3 ald T{ are noD-cotrductive.
The ciÍcuit alraogeÍIe s of the valves Tr aad Tr are
such that vhetr the valve T, is conductiv€ the ralve Tl 60
is oonconductive aDd vice vers&

The constructior of the machine is such tlat, iD tle
case of addition aod subffaction, upon the dsllessioo of
aly one key of an older of keys a motor driving tle
movable parts ther€of is automaticàIly srvitcbed o( As 55
a result oI ttre operation of the motor the contacts Ur and
U3 of the one shot devic€ are closed atrd tle cotrdelser U{
is conDected to one of the studs E-E.

Th€ brush F vhich h caus€d to lotate as a rcsiít oÍ
the switchitrg oE of the motor rvill be sssumed to bddge 00
frsdy tàe contacts E-E and theleby aplly a positiye
pulse to the higger electrode T1r oI the valve T1, thus
caushg the valve Tr to be rc lèred cotrductive atrd tho
valve T2 noncolductivg. As hergitrbeforc stated, depend-
ing upon the position of the coEnon tormhal of th€ two- 65
Tay switch Cs{ the pote ial ftom the anode Tsr ot tle
valve Tl is either applied d ectly to the S or K pafus of
contacts oI the various orde$ of keys.

As the bftsh F proceeds in its path it bridges @nd short
circuits the stods C-Cr the effect oÍ wNch is to apply a 70

?ositive poteDtial f,Íom tle termiral M to the tligger ele.{-
trode Tle of the valve To but as tle vah'e To h DoÍnàlly
condxctive the application ot this positive potential is
noneff€ctive. The furtler moyemetrt oÍ tbc brush F
causes it to bridge ard short sircuit the studs B-Br lhe 75

ô
eflect oÍ vhich is to apply a positive potential flom the
temioal M to the oattrode Tr3 of thè valve Ts but cs the
valve Ts .is at tbis stage nonconductive tle applicatioa of
tbe said posiiive pot€otial is Doteffective. It will be ob-
sened ttat at thjs stage of the opelatioDs the traDsÍer de-
vice compdsilg ths valves Ts, Ta atd Ts has beetr cleared.
The coltinued moyement of the brush F causes it to
kidSe 6 cotrtact D {nd the leèdirg etrd (that is the ÍiÉt-
haod end rvhen viening FIGURE 1) of the commutator
segment Oo vhich if the coEmou temiÍul CS3a of the two-
vay switch CS4 is makitrg contact Mth the contact CSlr
has a negative poteatial applied to it, whereas if thr cotn-
Dotr termhal CSa of the two-way switch CS{ is makiDg
co act with the coEtact CSl the stud D h dead.

The purpose ot the stud D will be hercinaiter exllaircd
rÍhèn dealing with subhactio!.

The Íurther movemelt of tlle brush F over the studs O0
to Os oI the first order oÍ keys traDsmits, in the form of
atr impuhe oI impulses, tie pótential, vhich has been
appli€d to a strd or a selected series of studs of the fust
order of t€ys as the result oI a key actuation, to the com-
rnutatoa segment O0, whercupon the impulse or iEpulses
aÍe traDsmitted from the commutator §eg!]ett o0 to thc
accumnlator Oto to register id the said accumulator a llu-
rlelal which is related to the numelal of tie actuated kÉv
of t-he fust order of keys

The coltilrued movement of ttre brusl F cÀuses it to
bridge studs C-Cr which lrecede the 6tuds Po to Ps asso-
ciated with the seconal orde! of keys, The brideiry of
the studs C-C1 applies a poteDtial to the tdgg€r oleclrode
Tro ol th€ yalve Te which rcmains conductive or is re-
turned to the coductive state doperdiÍtg upon whether or
not a caEy was being propagoted, If there was cucL a
c8rry Ta vill be tumed on by T3 clearing, Wter the
brush F bridges tle B-B1 studs which precede the second
order of studs Po to Ps, the effect is as with the fust order
that tàe valv€ Tr rcÍlains noDconductive. As tle brush
F sweeps over the sítds of the seoond order of studs Po to
Ps to which a poteDtial has öeen applied irom the aoode
T3r of the valve T! atr impulse or impulses is or are irEos-
mitted though the commutato! segmetrt P0 to lhe accuÍlu-
lator P6 of tle secotrd older of keys to vary the value
registered itr the secold accumulabu by an amount re-
lated to tle value ol tie actuated key, Th€ further dove-
ment oI tirc brush F over tle succeeding od€rs of studs

Q0 to Qr llp to Zo to 4 vilt vary the value i[ the succ€€d"
ing accuÍnulators Qlo to Zr0 by Durnbers whÈh are related
to the keys vhich are actuated h the said o.ders.

WleÍl tlte brush F tas made one complete Íevolutiotr
it will bridge the shds G-C and in so dojng will apply
a positiiE potertial to the trigger electrode T12 of the valve
Tr thereby leDderi[g the valve T2 conductive, and the
valve T1 loÍrcorductive.

lfhen thè sccumulator associated with aDy one otder of
keys reaches the maímum numeral that that accuoulator
is designed .to Égister means aie provided according to
the present inventio[ to hansfer unity hto the accumulator
of tLe [ext higher order. This is ia the main accomplhhed
by the Erovisiotr of a two stage tmDsfer storc vhich com-
prises, followbg each oÍ the pairs of studs B-Br and C-Cr,
the provisiotr of a stud A a[anged in line y/iti the leading
end of Íhe associated coÍÉlutatoa s,egmellt aDd capable
oI havitrg a potetrtial applied to it upotr atr acclmulator of
one older reachitrg tbe maxioum capacity thereof and
tra[sferdtrg an iÍIpulse as a result of such applied poted-
tial to the accumulator oÍ the rcxt higher order. The
allangemetrt accordiflg to tle ?resent invention is that eacL
A stud disposed betweeÍl succe€ding oders of studs Oo
to Os up to Zo to A has a potential applied to it wheÍr
tlrc accuEulator oï the plecediog order has rcached Íhe
mariDum numeral that it is design€d to rcgister. Thus itr
tle anangEmeot illustrated ií FIGURE 13 it will be a§-
suqed that the accumulators Om to Zro are operable to
registlr accordhg (o,the decimal system, Tte accumu-
lators arc dosigrcd so that in changing ftom 9 to 0 atr


