Tgr e el Ta
omt e

- 310,

.. the indicated

ST

QE 5E QVE’ LCOpy
PATENT - SPECIFICATION

" DRAWINGS ATTACHED

1,166,176

(-.& - Date: of Application (No. 46658/67) and filing Complete
- Specification: 12 October, 1967. v : :

pplication made in Japan (No. 113553) on 13 December, 1966.
_ pplication made in Japan (No. 34362) on 30 May, 1967.
' -_'."'Qcii'rnplé:te Specification Published: 8 October, 1969.

XY,
cinational Classification:—H 01 j 31/16.

Index at’ gcceptap¢§g;ﬁ1 D (4A4, 4A7, 4K 2, 4K3B, 4EL, 4F2Y, 4F2X, 4F2A); G5 C (1B,

COMPLETE SPECIFICATION

) g_... De‘_-jmai Digit Indlcatmg Device’

3 we',-'_'H-AYAKAwA Denk1 ‘Kogyo KK, a
-1 Japanése Corporation of 22-22, Nagaike-cho,
*... Abeno-ku, Osaka, Japan,.do hereby declare
- the invention, for which we pray that: a
.-p‘at' L : )
y.‘which it is to be performed, to be par-

: present invention Telates to an appa:
“for/providing 2 viswal indication

to apparatus which is so  constructed that;
‘digits can be read-off with ease

especially in the case ‘where a number of

5L time. .

15 digits are indicated- in a line at the same

“have  mostly been:;used, for example,

: calculators in such a manner

/785 is registered’

- gwitching circuits.
‘Usually the numbe

-, -numerals to be indicated 'is Jess than total -
730 number of digit spaces of the indicating -
" 'means and the digit *‘0” is indicated in-ail:
the spaces beyond the: most significant digit
of the numeral. In such a case; there is a:

 -disadvantage that it is difficult to immedi-

'35 ately. perceive, the effective numeral, as one

cannot immediately pick: out the most- sig-
nificant digit of the numeral.
'some cases, instead

- In: d of indicating a
Lo 0 in the spaces beyond the most significant
<40 ‘digit, the spaces 2

Q

40 ¢ are Jeft blank but this

“involves the use.of Iogical gates and “NOT”
o -circuits connected to all.the digit spaces of
D IPrice ds. 6d] . -

ft may be granted to us, and the method:".

described in"and- by the following - :
fie C 1% by improving the numeral indicaticn 50
“system so as to remove the above men-

- tinner deficiencies.

- "In, general, nitmeral indicating electronic
out-put indicating means for desk type -

¢ tubes are arranged in a line.-
le, . - the - indicating - tubes:
It of an operation or are”
he value of a number, which.
teniporarily in a register, and.

which is applied to. the said tubes through'
B : - ‘these devices is that the different digits

©. of digits in the.

has

the _register, which requires complicated .
circuitry. '

"+ “The principal object of the present inven- 45

tion: i§ to provide a digit indicating rneans
with-which the effective numerals can be
racognized- with case without providing any

‘pasticular means for canceiling an uadesired

With- this object in view, the pressnt in-
sention: provides a decimal digit indicating
apparatus comprising dn indicating device 55

‘which-can be energised to display illuminated
outlines of :
. operating circuit connected to the device

ines of the decimal digits 0 to 5 and an

for selecting the digit to be displayed,
wherein the height of the outline of the digit 60
“(” "when illuminated is substantially less

than: that of the other digits.

. ‘There are also some further difficulties
which. arise in the prior art indicating de-

vices:-One known form of indicating de- 65
“yice:comprises a gas filled discharge tube

having therein a plurality of glow cathodes,
gach shaped as a digit. The problem with

cannot be indicated in the same plane, 70

‘though a comparatively ideal shape of the

.digit is obtained as each glow cathode per se
- has (

‘the shape of the digit to be indicated.

iother known type of indicating device

s a plurality of phosphor segments 5
arranged in a fornt of, for example, a cross
in'a square or in the form of an “8”. The

‘different digits are formed by causing the

seginents to be illuminated in different com-

- binations. However, there is a disadvantage 80
-~ that the appcarance- of the indicated digits.
is, in view of the restriction in the shape of

the digit produced due to the arrangement
of “the segments, not in accordance with
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by means of securing . . -
¢ mesh - and “the plate - ..
e same potential. o
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w

stinguishing - b arrapged a thery
67,58, “9” ‘and - secured to the plate:
ue to thé fact that;, ingmeaber 23. :
- since-th > ng segments are arranged” The plate 13 is supported:
. in _l_:e_Ctahgular_;'-_fo_rm; ._l_;e-eﬁ¢ct5~of'=.-curvature“ velope 11, for example, by means of an
10 and ‘continuity’ in ‘the, form of insulating mica plate 24 fixed into the upper 75
“Jost and ‘therefore many digits'resemt _ part of the plate - 13. Voltage. of a given
other. Another -reason: is -that the width value is applied -to the filament 22 and

-
oo P Btk ohE o et M e

of each segrient’is ¢onstant. .- the filament 22 thus heated emits electrons.

. A preferred: embodiment of th ‘After being accelerated and dispersed by
' has .- illuminabl oY artd the accelerating mesh 21, the electrons im- 80 15

shaped and th pinge upon, and'.t:h_\)se.thejcmission of light

- that the “from only the areas 15 of phosphor layer
K ; 17 to which an operational voltage is applied
by imeans of the wires connected to the - )
SC in wi terminals 16. S : 85 ) 20 4
ire 3 decimal digit The required terminal is selected in accord- - fc
in : SRR ance with the digit:to be indicated and thus . al
re rspective ‘side view of the  the required digit is indicated clearly throngh = m
~shi Figure 1,5 R . the holes 20, of .the plate 18. The mesh 21- : Cose
- Figure 2 an enlirged’ perspective view ‘and the metal plate 18 are supplied with 90 25 m
~ ofpart of-the “device shown in- Figures 1 the same positive potential .as ‘that of the =~ . i
and’2, e S electrode terminals 19. ‘More detailed ex- ju

ced front view of a planation regarding their operation is given

used in" the: device hereunder. : . . B
showh d o The electrons are emitted from the fila- 95 30 di
" Figure e form hé decimal ment 22 concentrically. However, brighter . in
digits a8 ola decording to illumination of the central areas of the pbos- E
b the prese! s phor layer 17 just opposite to the filament si
CL kT ina baseiof Vacuz;ie;d-‘g}a;;st.énvdope 52 relaiive {o those dreas away fionn the ot
035 14, are miounte plurality. of lead wires centre is avoided since the electrons are 100 : 35 to
'.12. A rectangula Ce:aﬂiic'-'ins_'ulating plate dispersed by the “positive potential applied © . is
secured in @ “upright position in the to the mesh 21 and therefore can impinge m
said erivelope-and. a series of :1idges 14, are uniformly upon the whole area of the phos- ~di
d on the surface of the said plate 13 phor layer 17. -~ - - o
so--as to divide “the: surface . of the . plate The mesh 21 in addition functions so as 105 40 E,
. into’ a.mumber. O ‘areas 15 each of which to accelerate the electrons in addition to S W
- :corresponds one’ light emitting.. segment  the above. : _ ra
- as hereinaft plained.. .~ - . In general,’ there is 2 tendency for the '
A P 1aped electrode ‘terminals 16, are phosphor layer to increase in temperature ' " a
5"inserted thro ‘holes..(not shown) bored due fo thermal ‘radiation from the filament 110 45 th
in each of said areas. 15 and then the whole 22 which decreases the brightness thereof, - is
ok -area 15, is coated “with "a condne- if both of ther are opposite directly to each m
' ':furthg’;r__qqa];ed-'_:v\kith phosphor  other. However ‘in the above embodiment, ' ©omu
i 70 to- form 2 phosphor the metal plate 18 is positioned in front : the
TR L of the phosphor layer 17 -and thus prevents 115 © 50 of
al -protruding  the increase of témperature at the phosphor _
fe “connected layer 17. At the-same time, the metal plate. . &x
wire 12. A metal 18 decreases the chancé of - impingement : sy
ade. of nickel is upon the phasphor layer: 17 of particles of on
. platei’13 ‘being secured barium oxide; with which in general the 120 "S5 E
ereto” by securing -m nbers’ 19, with a filament 22 is coated but which is subject e
roper. ‘gap: - The late’ 18 _constitutes and to emission because of the high temperature <k

- functions as a gr lecirodle and an optical of the filamenf. - - ° :
© e T mask. U o TR The holes 20 in the plate 18 serve to make -
... 60. . The metal plate ormed with a series  the indicated ‘digits sharply and accurately 125 . 60 1

-of holes 20;- which. correspond in shape to outlined.

C 0 Upartsof digits:and .t0" 2 comma and an The digit: indication system which is a =
apostrophe. : A: etailed: xplanation of the most important’ feature of the present in- N i

v shape of thiese holes 20-will:be given later. vention will now be deéscribed. oo
65 “A: wire: mesh 21 supported in front  In ihe above erbodiment, nine segments 130 65 .
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ereof,
each
ment,
front :
vents 115
sphor
“plate .
zment

_.make *

- 30 digits “6” 2

| 40 B, F and G-each exi

. 60 The segment His

¢ forming the numet
are defined - by “the: hole

OF these segmeats, :as

© 4and 5, three scgmen

. ends e downward' till a lhite- above
- the: botto of the light' emitting figure.
is:slightly. curved inward
¢ segment C has a
slight ‘slant to the right

‘of ‘continuity between'the
‘digit. than-in " known
s in'which'correspond-

igitsare “segregated

.7 segments’ -of
25 numeral display de
- ing - segments: of £

just at-a Corner. -

- Besidé the “07.

improved: poin
Each digit hes:a. characteristic shape, very
- sirilas to.the ‘ordinary’ shape -of digit ‘and
" the “0" ‘does not define  fundamental con-
" 35 tour to which: the other .di
™ js made smallei ‘i height-than other digits,
“making it possible to:recognise the indicated
digit with ease.” - oL

- veg» i formed

h the four segments'D,
. 1 nding leftward, down-
. ward, rightward an pward Tespectively in
radial direction:from the centre of the plate.
. .. Segment-D shaped. like a leiter L' with
" a slight rightward: gradient and is slightly
.45 thicker. than other segments. The segment E
7 §s 'situated -upright in-the: middle of the seg-
-and’ the -width of the seg:
Wi d: the boitom of
the visual effect
ictually is.
nated on a rightward
] montalpart of the
‘the  ségment -G s

. ...OSL P
" slightly:longer]
Segments ™ H

ment D, forins ‘an ‘alr

iaed at the upper-
urved -downward at
face the-upper end

ated: on;an upward
g'*‘sqgr_x@n_t:_._A_ afid is

bin .
ments re: curved. respective _
ward re-of the plate and the lower

© table. -

digits conform_and .

-of- the figure and -is
ird the lower end. '
corima. for indicating
a; displayed -numeral
¢-js for-the .indication -of
cimal--point. The “table below shows
the relatioti between the digit to be displayed

- .and the corresponding required segments:

Digit: Segment
R 2 ACB
L GE.
T2 ‘HTI AC
L3 HIBC
- & DFGE
; 5 HDBC
6 I ACB
T HIE
8 . HDBCAI
9 HDIE

Binary code emitted from a register in
a calculator for example is decoded to deci-

mal code by a decimal decoder and the

required -segments are’ selected by a de-

coder - having -a matrix circuit -constitut
of diodes in accordance with the said code

After the selection is made, the selected
areas 15 of the plate 13 to which the selected
segment cofresponds, are supplied with DC
or-a pulse operating voltage. :

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 phos-
phor utilizing ZnO in the ‘above embodiment.

The mesh 21 and the metal plate 18 are
both supplied: with the same positive voltage
as the areas 15. In either case a ‘voltage

70

75

80 -

8

90

95

100

of 0.8 volt is sufiicient for the filament

voltage. © :

The form. of all the: digits thus indicated,
as is clear in the Figure 5, bears a close
resemblanicé to the ordinary form of the
digits which. one is. accustomed to see and
can be ‘récognized and read out with ex-
treme ease: . - -

Digits; 17, “4” and “7” are, as a Ie-
sult of being particularly considered to give
such a visual effect, almost the same height

105.

110

as the other digits. Further, as the gaps .

between the segments of any figure are made
at a position slightly away from the exact
corner, ‘an. effect of continuity is achieved
particularly. in the case of the numerals “27,
“3”, “_5"’--"?':-'3..11-(1 “.6”. ) . _ .

_ "As 27 ‘and “5” are not symmetrical to
each other ‘there is no possibility of ‘their

115

120

being confused with each other. “57 and “6”

have few segments (only two) which are in
common with each other and can be said
to be quite free from similarity between

- them. Likewise, there can be no -gonfusion

between: 8" and “9”-and further between
“0” and¥8”. - - :

125
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line so as to be observed through indicat-

5 ing windows and are connected to switching

circuits which are further connected to 2
register or a memery.: © -

Although an example of & numeral in-

dicating tube of the phosphot layer type has

10 been described in the above:as a light emit-

ting means with which a characteristic form

-of the digit according to the present inven-

tion is indicated, the present invention, can

be applied to other examples of display
15 devices. For example the EL type, the glow
. discharge type, and ‘the pilot lamp type.

Further, the same effect is obtained even .

in case of -a phosphor. of a phosphor layer
type being coated so as to assume the shape

20 of the segments without using a metal

mask 18. -

WHAT WE CLAIM IS:— oo

1. A decimal digit indicating apparatus
comprising an indicating device which can

25 be energised to display illuminated outlines

of the decimal digits 0 to 2 and an operat-

ing circuit connected to the device for select- .

ing the digit to be displayed. wherein the
height of the outline of the digit “0” when

. 30 illuminated is substantially less than that

of the other digits.

gments illuminable "in
binations to form the different
digits, whercin the .segments which are 35
illuminated to form the outline of the digit -
*0” are the same as those illuminated to
form the lowet-circular parts of the digits.
“6” and “8'”-'- b .

3. Apparatus __E_._z,_ls'-:.; claimied in claiin'.'-'Z 40 vy e

wherein the segments are shaped and ate
ranged substantially as shown referenced A -
to I in Figure 4 of the accompanying draw-

_ings, and -the: operating circuit is arranged.
to illuminate the segiments in the combina- 45

tions illustrated in Figure 5 of the drawings ~
to form the digits. .

4. A decimal: digit indicating apparatus. .
substantially as described herein with refer--

ence to the accompanying drawings. 50 .

S. Means ‘for displaying numbers con-
taining a plurality of digits, comprising a
row of decimal digit indicating apparatus
according to any preceding claim.

R. G. C. JENKINS & CO.,
Chartered Patent Agents,
- Chancery House,
53-64 Chancery Lane,
"London, W.C2.
Agents. for the Applicants.

Printed for Her Majesty’s 'Statienery Office by The Tweeddale Press Ltd, Berwick-upon-Tweed, 1969.

Published at the Patent Office, 25 Suvuiimmpion DBulidings, Loadon, W.C.2, from which copies may

obtained, -
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ty: of mdlcatmg tubes mentloned -2 Apparatus as claimed in claim 1 hav-
Ove na,‘-'::-bca provided in, Tor example, mg 2 plurality’ of segments. flliminable "in
esk type of "electronic caiculator in a - different- combinations to form the dxﬁerent;_. _
line’so as to be obseived through indicat- digits, whercin the .segments -which “are 35
5 mg windows and are connected to. switching xllummated to form the:outline of the digit -
:circuits which are further counected to & -“0” are the sam¢ ac those illuminated to ~
ister of -a memory. - form the lower circular’ parts of the digits .-
\lthough an example of a numeral in- 6" and “8”. -
icating tube of the phosphor layer type has - " 3.". Apparatus- Fre claxmed in- clann 2 40- B
: been.described in the above-as a light emit- wherein the segments are shaped and at-
-ting means with which a characteristic form ranged ‘substantially as shown referenced A
thé ‘digit-according to the: present inven- to I-in Figure 4 of the accomparnying draw-
jon s indicated, the present invention, can  _ings, and the operating circuit is arranged
€ . apphed to. other exanmiples. of- display to illuminate the segments in the combina-
vices. For example the EL type, the glow tions illustrated in’ Figure 5 of the drawmgs
charge type, .and the pilot lamp type. toform the digits. = " .
rther,: the same effect’ is obtained even . 4.~ A decimal digit mdxcatmg apparatus ..
.in case of -a phosphor of a phosphor layer substantially as described herein- with refer--
type being coated so as to assume the shape ence to the accompanying drawings. -
1the segments without usmg a me;al ‘5. Means for displaying aumbers -con-
i taining a plurality of digits, comprising a
WHAT WE CLAIM IS — : row of decimal digit indicating apparatus
- A decimal digit indicating apparatus according to any preceding claim. :
- .comprising an indicating device which can =’ ' : :
"'25 ‘be energised to display- illuminated outlines . R. G. C. JENKINS & CO.,,
; ;:of ‘the decimal digits 0 to:9 and an operat- Chartered Patent Agents,
“ing circuit-connected to the device for seleet- » = : Chancery House, .~ -
-'ing the-digit to be displayed, wherein the N C

~height of the outlirie of the digit “0” when ~ 5364 Chancery Lane,
30 ‘illuminated is substantially less than that . London, W.C2..
. -of:the- other digits. R _ _ o 'Ag_ent-s,. for .._the Applicar_x_ts_.

' -Pupted for Hér ‘/Ia'estys Stataonery Oﬂ‘ioe by The Tweeddale: Press Ltd., ’Berwxck-upon-Tweed 1969.
_ohsned at the . Pafent Oifice, .. 23 Suumam%zuh ﬂunmngs, Lu..do.., W C.?., fra"' w"xch coples may-
’ - obtaineéd;; . .
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