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CoMPLETE SPECIFICATION 

Decimal Digit Indicating Device' 

We~· RA YAKAWA DENKI Koovo K.K., a the register, which requires complicated 

. Japanese Corporation.of i2-22, Na.gaike-cho, circuitry. 

· · .... J\.b.eni>-'ku~· Osaka, Japan,. do hereby deClare ·The principal object of the present inven- 45 

· : · 1h~ . inyeritioti. · for whic~ we pray . that. a tio11•ds· to provide a digit indicating means 

=.:S:patentIDay _be granted t() us,·and the method:.·. witlJ..·.which the effective numerals can be 

, <·py·\\ilii~h it is to be performed, to be p~r- r~gnized· with case without providing any 

_ · tic"u)arly described in anµ. by the following· paj-tiCuJar means for canceiling an uode~ired 

.. statent~iift~ . . . : . ·~.er. by improving the numeral indication 50 

:.< '. J · Tb,e: ptesenfinvention :relates to an .appa~. systeqi so as to remove the above men­

JO: :;afas: for: ;#·ovi¢:~!l~f .a v;sual indication. :of tirlriecJ deficiencies. 

d~imal digits: il.il~f more specificaily relate:;{. :: ··With .. this object in view, the p::esent in­

. to apparatus which is So construct~ ~fo::.f:: ::V~i1tion>provides a decimal digit indicating 

. . the i_ndicated"{j.igits can be read-off with ease appifratus comprising an indicating device 55 

. . esp~i.ally in th¢ case ·where a numbel" ~f W.hicJ:rcan pe energised to display illuminated 

· JS digits are ip.dicii,ted· in ·a line at the sarii:;e o\itliries of the decimal digits O to 9 and an 

· time., · .. . . . . . operating circuit connected to th~ device 

· Iii:, general, numeral -fodicating electroni<,: · for ·· selecting the digit to be displayed, 

_tubes have mostly been 'used. for example, \vh~rein the height of the outline of the digit 60 

.. · . . as an _out-put. indicating means for desk type . uo•• : When illuminated . is substantially less 

·20 eleetfonic: cak:ulators' .in· such a manner tl:ian·:that of the other digits. 

· ·· tlia:t. 'the: tubes are. a:iranged i11 a lin.e.· · There are also some further difficultie.c; 

Iri . '.:sue~ . example,_,; the indicating tqbes:· which· arise in the prior art indicating de-

1ndi<,:a~~ the i¢S!ilt of ari operation or : are··. · vi~s> One known form of indicating de- 65 

· : . 'used to "iridicafo:the vii:lµeof a number, which. •v,ic¢ ;. eomprises a gas filled discharge tube 

·,:25 is registered'.teil'ipotarily in a register, an~,. having thereii1 a plurality of glow cathodes, 

. which is applied to: llie··said ·tubes through: each shaped as a digit. The problem with 

. · ·.· ·switching circuits. . . . .. th~e devices is that the different digits 

. . : Usually the num]:)et . of digits in the . cari!lOt. be indicated in the same plane, 70 

, : numerals to be fodiCate~· ·is less than tot_al · :th()ugh a comparatively ideal shape of the 

.. 30 number of digit spaees· o"f the indicatirfg. :digit is obtained as each glow cathode per se 

· means and the digit ''O" is indicated in all: : hai(the shape of the digit to be -iridicated. 

the spaces beyond the most significant dig,ff ·.;A.pC>ther known type of indicatir.g device 

. .. . of. the ~umer.al. In s.uch. a case; there is a ,has/.-a· plurality of phosphor segments 75 

· • ·· : disadvantage· that it• is difficult to immedi:- attailged in a forn1 of, for example, a cross 

·:'35 ,ately perceive. the ef(~tive numeral, as 9pe in a square or in the form of aa "8". The 

· .. _,_, .. ~O:Q.(>t immediately picl,C out the most· sig" · piffererit digits are formed by causing the 

··nifi¢ant digit of the n.um¢.ral. . : segrti¢nts to be illt\niinated in different com-

. · .I1f: some cases, il)steaq of indicating· a ;binations. However, there is a disadvantage 80 

·.·· "Q~' ~ii the spaces beyopd .the most significa:n:t that the appearance. of the indicated digits 

40. ·~igit, the spaces are "left blank but this ,is~ in view of the ~estriction in the shape of 

mvolves the use of IOgical gates and "NOT" the digit produced due to the arrangement 

circuits connected io · ;i1rthe digit spaces of of ·the segments, not in accordance with 

(Price 4$.. 6cl.) ·. ·· . 
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... ·<'~··t~~~:r~~ttt~1~E Tr~'"~~:a~i~··.it5~ 
O
·:·:'._. :<.< . mea.ns 'having '~-~nts arra.~ged;iri.'0~<fotrn ;_Further in. ~ron(;ip~~:{f.b~::,:n~µ.1 plate 18 is· 

·· _·. -5:-;:·of .;_·~ cr0s$: i~~- .. ~·1(.~~sq~~~e, ::-_ di$.~lri.!,iU~~~iri.g :···b.C·.· arrajige9 a thertj1id.fti<:.(;:¢.nl~.~~~~g ·fJjamenl·.22 7Q .~-

•. -- . . . .tw~n· .. :)~2". "31\: ·~s~\> "6?~ .. ~'8", "9'' "and .. secured to the plated3/by means of a secur- ·. 

· · .- . -~·o;·. is: ciifficµlL· Thi(is due .to .th¢.-facphat~"- -~ng.IiJ¢rt:tb~r 23.- · ·> '. : : ... " . .. . . ·-
. · · · smce-~he light eWttirig.segm.~rit~Hire arrangecr<· · 'The plate 13 Js 'support¢0 iiiside the en··· · ,, · 

in reetangalar::fonn;··.:the effect-of.curvature· velope 11, for eXample •. by means of. an 

10 and ·coi;ttinuity.'.in the, :forn1 :of' the digit is insulating mica plate 24 fixed into the upper 7S 

. · 1osfan:d ther¢for~ iµa11y digits·'tes~i,nble each part of the plate· 13. Voltage of a given 

other; An~ther ·reason. is. that the width value is applied .. to t}1,e filament 22 and 

·of ~ch· segriie~t is <;onstarit : : · . the filament 22 thu~. heated eiµits electrons. 

. . A preferred eri.}.bo(fiment of :ihe invention After being a~eJerated and dispersed by · 

'.,IS ha.S .· illuminabl~:'· segments:· .aQ:il.ilgCd and the accelerating ril~h 21, the electrons im~ 80 

·. , . : . shaped and the operating cji:cuit so ~anged pinge upon, and .ca~1se the· emission of light 

. tha.t these problems.also n1ay be alleviated. from ·only the areas 15 of phosphor layer 

... :· . ·. · ]::be. preferred·:· efil.ljopimejit·-of the inven~ 17 to which an operational voltage is applied 

i .. •· ti(>n .. ·'will •now,. ·.be de.scribed.• ·\yith reference by ~e.<\ns ·of th~ v1ires cdnnected to the 

.... 20 :tq/tb;e .aci:(?rn.Pariyirig· dra-.,Yii,igs~Jn which:- terminals 16. · · 85 

. .:: ;._< · · F:igyre. l is a front <view_, of a::declmal digit The required terminal ~ selected in accord-

. · .·' ·'ii:1dicating:,qevi~ ·.•• · ..• ·/· _: · ··.· .· · ance with the digit.to l?e.indicated and thus 

· ·· · · .. :: f1i8ure 2. i~ a perspectiye·skte:,view .of the the required digitis:indicated clearly through 

. .. , ._. d~vi¢ ·sh<rwn.jn~fig\lreJ, ... · . ,. the holes 20, oLthe plate 18. The mesh 21-

. -~> · Figµre •J.iS' ari en,~rgecf perspective view and the metal .plate 18 are supplied. with 90 

-~-': . of pa.rt of th¢ :devi¢~ sb.O\yn :in Figures I the same positive p0tentia1. as that of the · 

·-and·2, -,.-- · - • · electrode terminals 19. More detailed ex-

: \•,.. Jfig~.n:e. 4,:.}~ ~rrerilarged f~ont -View of a planation regarding their operation is given 

(."/·.:·::digi("indir;:atjng:: mas.k-' -us~d :iii. ~e· device hereunder. . .. 

~· 'lll .. 

I. 
.· ·.'·~()'.shown :in;:~igl.ite~.1~3~ a:ri4 . < _ . · The electroils are emitted from the fiJa- 9S 

Fig1,lre·:s::~h~w$.':tJ:le fo~~ .6fthe .. decimal ment 22 concentrically. However, brighter 

i . 

• . : 

. :::-· ., 

:· ::, ~ ... 

··• · · 4,ii;its ·. ·:as : they,.:·. "are. djsplaye<t lJ.cc(,tcting to illumination of the central areas of the phos-

. · ;· .. · the· p~¢sent inv¢ption~·. : .::: .. · .. ·· . · · : phor layer J 7 just oppqsite to the filament 

. Jn" a. pase'-c?f )in .evacuai:c~<.F glas~:.~i:1vdope 22 rdative to · th:os~ areas away fro1i1 thd 

3~ ll,. are mount¢·'. ~ plur4liiy. ·of lead wires centre is avoid~. sine~ the electrons are 100 

.·~7; ,. A,..· .re¢~8:*$9J~f. ·-,~~~~~c · -·~n~ti!a:~iitg. p1ate dispersed by ·th_e .. posit~ve. poteJ.?-tial . ap~lied. ~ · 

-.13 is secured ·m an ·:upright p9s1tion m the to the mesh 21 and therefore can 1mp10ge 

. stiid; eiivelop¢ ai1d a'.:~e:des of ~ic'!ges 14, are uniformly upon the whole area of the phos-

' · :· 'fOtme(l OI1 the ~µrface 9f the .sai<:J.· -plate 13 phor layer 17. . · · · · 

: 40 $0· _.as· .to divide· the surface. of the plate The mesh 21 in .addition functions so as 105 

: . . . . . into' a .. number of . areas 15 each of which to accelerate the electrons in addition to 

.· . ·· ~rresponds ~to one light emi(ting segment the above. · · 

:-:::· 
.. ··:. 

... : .::·_i ~ . 
•. =·.~- -:" 

. as hereinafter explained.· · · · · In general •. : there is a tendency for the 

. ·.· .. · •L' shaped'.>¢1¢c~J:ode. ·termi11als 16, are phosphor layer: to increase in temper.ature 

· ·,'if-S'jnserted ·.through:. holes >{not shown) bored due to therm~l radiation from the filament HO 

in. each ·of said ).\Tea.$ 15 and theh "the whole 22 which deereas:es the brightness thereof. 

"' · · ·of·ecid(-atea:·is.~ '.is •coated -with a conduc-: if both of thertr ar~ opposite directly to each 

tive. paint and ·further c:Oatoo··.v{ith phosphor other. However :in the .above embodiment, 

.· · . material sri~h as. ZnO/tO fo.rm a phosphor the metal plate 18 is positioned in front 

. : ;:;SQ;layer 17; · :· . ':) . ·. · .. . . . of the phosphor: layer 17 !$"d ·t1ms prevents 115 

· · ' . · ·. :Each .... electro(fe terminal_ 16: protruding the increase of· tempera,ture at the phosphor 

. fro~ th¢ baCk: tjf: :the plate.' l?)s connected layer 17. At the.: same time. the metal plate 

. ·' t0Al1e ~tresponclirig lead~,wire 12. A metal 18 decreases the chance of· impingement 

· >pli\te 18."· f<>i: ·exainple_::m.ade.'of .nickel is upon the phosphor layer· 17 of particles of 

:s~: tlien::Jaid·.?9.V~(-th¢: plate: 13 ;l:leirig secured barium oxide;'· with whfoh in general the 120 

··• tilei:eto "bSi'" securing · ri1eml)ers' 19, with a filament 22 is: coated . but. which is subject 

· :'. p'r<)per gap, TM: pfate' 18 .. eonstitutes and to emission because of the high temperature 

.· . .functions as a grid e]e"ctr:ode ~nd. an optical of the filament.: 

· ·: ... inask. . . . .· .< '.: · : ... ,. The holes 2() fo the pl~te 18 serve to make 

60. · The nJctal plate. 18 is :for.i'rle<i \~ith a series the indicated d_igits sharply and accurately 125 

·of holes 20; w.h~¢h: rofi:'espond in shape to outlined. .· . . . . . 

•parts <;>f .d.igits::-and •· tq a::comril.a and an The digit: indication system ·which is a 

apostrophe.~ A 'detaile(l: :_tjl'.planation of the most importai1f feature of the present in-

. • ·· ·· shape· of tl.iese hole$ 20will qe given later. vention will now be qewribed. : 

•. 65' .<A wire· mes~°'~l:·~(supporttjl in front In the above·:etilbo,dhn~nt, nine segments 130 

~ . . ·.. · .. ,_ .. · . . '•.' ~' . ··: . . 
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i.ng : t/·: fo_r · f()~~ng tlie numetal~.<«{ be : .~htyed ._ • ;:~urved:, to. ~:~h~ :~n~e . of _the figure and ·is 

ate I · · ... ·: ~e- (lefincd: by the holes'."20; in the- :metal: .tat»eieq grad~ial.WJOW:atd the lower end. 

ial. :: __ ,._, · ·. plate•l8, ·VfhiC~ are· so -~n~ped,. arui ~r~ang~ _. ,· .-..The·s¢grrient:;'.J -1~:a .c0¢foa- for indicating 

l79 ·.·' J'?ec;~~Y~~~~l~~l:i~t:lf~~flr~;.m$tiE! 10 

en-
a n 
per 75 
ven 
:tnd 

-: I:>- aJ the base of;- the• tupe,.1s· restr~ct¢.d\' due·•'· the relation t;et.veenthe digit to be· displayed 

_. · to the siZe 9f.: the __ ,eiiyelope and that tob :Jmd the corresponding required segments: 

··· _ . many seW4ents cause\th~: effect ~f con- : · ·· · 

. _(

1 

.-.- 10 tinuity in. tll.e form of aJligit. to. be 10st ~d Digit 
make the indicated digit_ unsightly. : . O 

Of these· segmerits,,:,·a~ shOwn:. in Figqres . 1 

Segment 
ACB . 
GE 

75 

; .. 
·by 

im.; ·so 
ight 
~ye:t 

lied 

·.·! IS ~!f~i!il&!ir~~ . ! 
=;· • ·. • • •. ends: .. :·extend .. :~·:dOWnwatd·: till a little··- above ·· ·6· 

-HI AC 
HIBC 
DFGE 
HDBC 
I ACB 
HIE 
HD.BC.A.I 
HDIE 

so 

... -· · the bOttol~{pf the Iight}niitting figilte. 7., 

; · · TJl~ $egnient )l is -.sligfitly. curved inward 8 , 
the 

85 
)rd­
thus 
1ugh 

::20 like' a:.:c4'.cular· ai:(:;'_jh.e:-seginent c has a 9 

-· '_ · :forin of a:U witli: a slight 'slant to the right 

· af. l:)Oth:- eti4s.:·· Such -~h,apecl'. segm~lit~ give 

, 
~. 

l 21-
with 90 
: the 
. ex-
;iven · 

· . m,ucJ:i lriore 'effect_- of- continuity between-· the 

. · segments' ~F the: digit tlian : in 'known 

.. 25.~S~~~;oo= 
.. · Be$ide :the· ''.O~r- as a' :V{hole, seglJ\ents A. · 

:·-·· '· .. 11. and . c fornf .th~ Jower, half · part · of. tJ:ie 

!:fa~ 95 -~ - ' 30 digi~s "6" anci; ,'..~8?: .a,nd 'tliis. is a greatly 

~ter : f '-'· · improve(i point\conip~r_ed·-to the prior art 

1bos- · l . Each_·digit''}l~sc:.a cha:facteri~tic s~pe, v~
ry 

tnent _.- __ :_l_-_:· •. • ___ ._:_-_·: ____ :_: · sirililat' to _.the .ordinary'..;Shap~ ·of digit ·and 

, the J the: •'O" ·does 'not define ·.a fondamental con-

are 100 --> i . 35. toµi: tQ which• the othey\digits conform and ' 

plied -· · , . is · inade sina11el' irr height/than othei: digits, 

'.\inge ·_: __ :_:_-. .• _!._ ·:·-·,•-_:_···:••_•_.: __ • . inaking it po~sible ~9 ·r¢6goise the· indicated 

>hos- l digit witl;t ease: ' .: . : . . ,. ' ' : ' ' 
~·4•; is: formed -With the four segments·> D, 

40 . E. F an!J • G· ea¢li eit¢~~ing leftWard~ oown­
. wa~d. i:igl:itvifard: lm.d.):ipward respe¢tively in 

•n to radial dJre<;tion-:fro111::tlie centre of)he plate. 

r the . . . _ _ . .. 5egrrienf-I)' is shaped, like- a letie,Vwith 

'8.ture· · 1 · ,.. . · _ a . s.light. rightwifd / g~adi~nt' and is slightly 

(mei:it iio:,··:,-:i·;\; ·•· ·45 thicker than' otJ;ier segments; 'J;he segment E 

ereof, ·' . : -i ':, ___ ' :' ' is sitQated t1ptightiri _tl).e-riiiddle orthe seg-

~1 L'1,~,~ ,;~ii!1l1rii~~ 
-sphor ··' -l, ·_· --· fb~~se~~µt F.1s:s1tµ~fed on-~ rJghtward 

-·plate f;;': ex~e11:s~o~)1~e <?f tJ.l~:llpF~nta} Part of ~e 

ement . 1.·.;: -> ·s.egni~nt,.'P.:.-'L.ikew1se,: :the segnlent G JS 

~est~! ·~20,< f;. _ ·s5 -i~~;·rr:~~1~~1~l~;r3fa:h&:~;~ 
ubject ·. .L .. _,, --.:<.;~Os.~ .par,~ -~es,_\lltmg;m :~~·eff~:of· lookmg 

:rature · · _ . I _ ·. sl1glit~y:lo.IJ.geI:than:it:a,ctµally JS, · ·. . 

make ,· ' :-:.:--:l,· ~::i&ma~tlJi~~ a~:-~·~§ir~~i;~w::t~g~~~~ 
irately 125 ''::; r . ~- The 'seg~~nt:'"II ·1s:,~~1tua.ted: ~t tJ1e upper-

.· : . · 4:, . most Jtos1t1on: and · 1s" curved downward at 

~i·.:··• •-r .· .. ~~Tl\¢~~t'°~·~~~.;; 
~=ts l~ I 65 -.-. Ji:?'!:r-"' A and ~ 

·:/ .) i'~_,:J .. · _· ' : '~: . " _-· _: :.::,;:·:;:/·: ,'_·:- .· 

Binary c0:d~ emitted from a register in 85 

a calculator-for example is decoded to deci­

mal code by: a decimal . decoder and the 

required . segments are' selected by a de- .. 

coder haying · a matrix . circuit · constituted . 

of diodes: ill accordance with the said code 90 
table. · . ·: · · 

.Afte:t the selection is made, the selected 

areas' is of 'the' plate 13 to which the selected ' 

~grnent corresponds, are supplied with DC 

or~a pulse operating vol~age. · 95 

For- example, a ·DC voltage of 20 volt .or 

a .pulse voltage of 50 volt having a pulse 

proportion of : 1 to 50 -is . suitable for a phps­

phor utilizmg ZnO in the above embodiment. 

The me$· 21 and the metal plate 18 are 100 

both supplied: with the same positive voltage · 

as the 1:1r¢as 15. In either case a ·vo_Itage 

cf 0.8 -\rolt . is sufficient for the fifument . 

voltage. ·. • · 

The form. of all the digits thus indicataj~ 105. 

as is clear: in the ·Figure 5, bears a close 

resemblance -to the ordinary form of · the 

digits which one is . accustomed to see and 

can be 'r¢c:Ognized and read out with ex-

treme.ease: ·_ 110' 

Digits·:: ~,~l'\ "4" _and ''7" are, as a re-

sult of being particularly considered k> give 

such a visu~l effect; ahnost the same height 

as the oth,et digitS. Further, as the gaps . 

between .the segments of any figure are made 115 

at a positioI). slightly away from the exact 

corner, · an.'.· effect of continuity is achieved 

particularly: m the case of' the numerals "2", 

··3". "5'':-:and ·'6". 
. ·As ·'!i~· :and "5" are ·not 8ymmetrical to 120 

each other: ·'there is no possibility of their 

being ctnifu$ed with each other. "5" and ''6" 

have few:i;egments' (only two) which are in 

common with ·each other and can be said 

to be quite free from. similarity between 125 

them. :Likewise. there can be no ·confusion 

between- "8'-'. and "9'; · aild further between 
"O'~ and '-'8''. · . · 

. ·.. ·~ ," 

.··.··-:· 

._·, 
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A plur&iit~ of indicatit.ig<tiibes mentlJ.~Jl ' .. C ·f A~ppar~iil~)a~ claimed in claiin) 1 hav- . 

above· -m,ay be .. proyid~j,iri('for exa~ple. ing a:;'.pluraUty .. :ot;_.'s¢gments illumin~ble · i11 
a desk type of elect,rOmc '¢alculator 1ll a different OOiitl>illafioiiS to. form the different 
line· ·so as to be observed th.rough iridkat- digits. whei::¢in the .segments which are 3S 

$ il!g ~ii:idow~ and a~~-~~mected_ to switching iUumi~ated _t°' for'* _:the out~i~e of. the digit .. 
c1rcmts which are further . connected to a "O" are the same as those dlununated to 
register or a memcry. .. · . · · form the lower· qircular parts of the digits. 

Although an .example of : a numeral in- "6" and "8·" .-" • · . . . . , 
dicating tube of the phosp,1'0t'1ayer type bas 3. Apparatus, ~s·: claimed in claim: 2 40_ ~.-': '·i · :_·-

10 been described in the abov¢ iis a light emit- wherein t4e segments are shaped and ar.. · i 
tiJ~g means with which·:a characteristic form ranged substantially as shown referenced A · ; 
of· ·the digit according ·to the present inven- to I in Figure 4· of the accompanying draw-
tion is indicated. the :present invention~ can ings. and -the ·Qperating cir:cuit is arranged 
be applied to other example5 of display to illuminate ·th¢ segments irt . the coinbina- 45 . 

lS devices. For example the EL type. the glow tions illustr~t~ ·in· Figure S of the drawings ' ! 

. discharge type. and .Jhe pi19t lamp type. to form the digits. · . 
Further. the same eff¢ is obtained even . 4. A decimal. digit indicating apparatus. 
in case of ·a phosphor. pf a ·phosphor layer substantially as· described herein with refer· -
type being coat~ so ~ to assuine 1:.tlie shape ence to the a~¢On1panying drawings. SO - ~ · 

. 20 of· the segments without using· a metal S. Means :_for displaying numbers con· 
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