LI GHT SOURCE DISPLAY TUBE BACKGROUND OF THE | NVENTI ON Fﬁkﬂ@tuﬁ A ez

I nvention The present invention relates to a |large screeén dlsplay dev¥ce,
not & Particularly to a |light source display tube to constitute a picture

el ement of a color display device. Description of the Prior Art Wen a
monochromatic display tube utilizing I'ighf em ssion of fluorescent nateri al

I s nmade one pictyre el enent u L.spl ay tubes are
arranged i n nat r#x formto cg'rql:g';{llﬁ‘t %thﬁg%ﬁO %@or?é’%% spl ay devi ce,
di sadvant age occurs in that a space is produced on connecting portion of
each nonochromatic display tube thereby inprovenent of resolving power is
difficult, and the high resg¢kiggopRIEbF YU S NVERGTRRNI €d by high cost.
COnsequentIy, in the prior art, a 1rgnt source arspray tube inproving the
above- nentlonedpgbgadbqn&@@eIhseatgghosed in a light source display tube
whi ch was i nvenfTéd by Kobayashr et al. and filed to the Japanese

: The present invention relates to a large screen

display device, more partlcularly to a light source
display tube to constitute a picture element of a color
display device.

Description of the Prior Art

When a:monochromatic display tube utilizing light
emission of fluorescent material is made one picture
element and suéh monochromatic display tubes are
arranged in matrix form to constitute a large screen
dlsplay deV1ce, disadvantage occurs in that a space is
produced on connectlng portlon of each monochromatic
dlsplay tube thereby improvement of resolving power is

":”dﬁfflcult and the high resolving power may be
'acdompanled by high cost.

Nghﬁponsequently, in the prior art, a light source
diséf;; éube improving the above-mentioned disadvantage
is dlsclosed in a light source dlsplay tube which was
invented by Kobayashl et al. and flled to the Japanese
Patent Office by Isg ‘Denshi Kogyo Co., Ltd. on 8th July
1985 and laid open on l9th.Januaky 1987.

The light source disp1a§ £ube in the prior art is

shown in a front view of FIG. 1, a lateral sectional

view of FIG. 2 and an exploded perspective view of



Patent O fice by Ise Denshi Kogyo Co., Ltd. on 8th July 1985 and | aid open
on 1 9th January 1987. The |ight source display tube in the prior art is
shdwh iin a front viewof FIG 1, a lateral sectional view of FIG 2 and an
expl oded perspective view of 2 FIG 3. The figures show the case that a
fluorescent screen having respective fluorescent materials of R (red), G
(green) and B (blue) each nmade one picture elenment is arranged in matrix
formof 3 x 3 pi @I@.e 3l erfthe Liigunesnishow [the lvese fihpltr a5, fInoxestent

desi gnates a vacuum envel ope as a gl ass tube which is hernetically seal ed
by a front panel sEreerhhavifigaicespestdve dlluaresaant fatkepiake af Bn i nner
surface of the front_panel is formed a_fluqrescent display nenber 5 which

2
is arranged and d&®@d G (wRaem! ARcmBuddgedncach Magde anp RicieEe

materials R B.each de a _uni I, r I n .
G elementrmis arrangtedp l%t l1Jna rEJ:.xe oz:[m %qfd 3 x 3 picture-

elements in number.

In these.figures, numeral 1 dééignates a vacuum
envelope as a glass tube which is hermetically_sealed by
a front panel 2, a back plate 3 and a cylindrical side
plate 4. On inner surface of the_front panel 2 is
formed a fluorescent display member 5 which is arranged
and coated in matrix form using three-color fluorescent
materials R, G, B each made a unit picture element and
comprises fluorescent screens 5R, 5G and 5B of the 3 x 3
picture elements. Wherein suffix of the fluorescent
screens 5R, 5G and 5B correspond to red (R), green (G)
and blue (B) respectively.

Numeral 6 designaéés an anode electrode group
comprising a plurality of accelerating anodes 61, 62,
... arranged corresponding to periphery of the
fluorescent screens 5R, 5G and 5B of the fluorescent
display member 5 respectively, and high voltage is
applied to these accelerating anodes 61, 62, ... through
an external terminal 16.

‘Numeral 7 designates a cathode electrode group
comprising cathodes 711 - 733 for electron emission (713,
723, 731, 732 and 733 being not shown) respectively

arranged independently corresponding to each of the



conprises fluorescent screens 5R, 5G and 5B of the 3 x 3 picture el enents.
Wherein suffix of the fluorescent screens 5R 5G and 5B correspond to red
(Rf, gréen (G and blue (B) respectively. Nuneral 6 designates an anode

el ectrode group conprising a plurality of accelerating anodes 61, 62,
arranged corresponding to periphery of tha fluorescent screens SR, 5G and

5B of the fluorescent displa nenber 5 respectlv d high voltage is
‘applied to thes@%%ﬁ%f? e o1, 5%2, 2B fet%%téﬁ“%ﬁg%%’é Fnal
termnal 16. Nuneral, 7 des nates ode el.ectyod rou rising

cat hodes 711 - By é‘fe 56’ 'Edgq:g}f’ t?‘f’f{? %ﬁl 872521”%:933 bei ng
not shown) resp d| to t he
3 fluorescent s%%?g\ré?tﬁga %M%g’ %‘%%ﬁf}n% uor cer#seﬁl' afﬂ)nenb@?ggegénd

these cathodes Eilgt 43 Hftond suffix of the cathodes 711 - 733

correspond to the first - third row and the first -
third column respectively.

In each of the cathodes 711 - 733, for example, an
indirectly-heated cathode where oxidé is coated on a
nickel sleeve or a direct heated cathode where oxide is
coated on tungsten may be used.

Numeral 8 designates a grid electrode group
comprising control grids 81 - 83 for row selecting
arranged between the céthode electrode group 7 and the
fluorescent display member 5, and these control grids
81 - 83 are provided with holes 91 - 93 for electron
passing so that an electron beam 11 from the cathodes
711 - 733 respectively passes as divergent beam in the
direction corresponding to each of the fluorescent
screens 5R, 5G and 5B of the fluorescent display member
5.

Numeral 10 designates a back electrode group
comprising stripe-form back electrodes 101 - 103 for
column selection, respectively arranged to face to each
of the fluorescent screens 5R, 5G and 5B of the
fluorescent display member 5, along the column direction,
behind the cathode electrode group 7, on the back plate

3 of the vacuum envelope 1, and these back electrodes



supported between a pair of supports 17a, 17b. Wherein first and second
suffix of the cathodes 711 - 733 correspond to the first - third row and
the first - third colum respectively. In each of the cathodes 711 - 733,
for exanple, an indirectly-heated cathode where oxide is coated on a nickel
sl eeve or a direct heated cathode where oxide is coated on tungsten may be
used. Nuneral 8 designates a grid electrode group conprising control grids
81 - 83 for row B&l eet103 are amgeohduathiven laperavfioskleescorodbeghdle 7
and the fluorescent display nmenber 5 and these control grids 81 - 83 are
provi ded with hofesm@d ongthe dpack aplam. passing so that an el ectron beam

11 fromthe cathodes 711 733 respectively passes_as djyergent ,beamin the
direction correspondi Bech ofakhe Pagheekegbredesnt cTetﬁg gﬁ,gﬁéegnd 5B of

the fluorescent display nmenber 5. N |__10 desi back el e¢
gr oup conprisirmP%ﬁ?Fb%@f%PF?%Ebilé%gg{gdﬁé%rléééggﬁ%gs?gFeggfﬁﬁng%trOde

' selection, respggé&ggif éféf@ﬁegeééééécgotghgaﬁgtential of each of the
cathodes 711 - 733 so as to control the electron beam 11
emitted from the cathodes 711 ~ 733.

Numeral 12 designates a lead wire as an external
terminal to draw each electrode of the cathode electrode
group 7, the grid electrode group 8 and the back
electrode group 10 from the back plate 3 to the outside.

Next, operation will be described. When each of
the back électrodes.101 - 103 is at negative potential
with respect to the potential of the cathodes 711 - 733,
since the circumference of these cathodes 711 - 733 is
surrounded by the negative potential, electrons from
each of the cathodes 711 - 733.can not flow through the
control grids 81 - 83 to the accelerating anodes Gi, 62,
... thereby the cutoff state occurs.

In this state, if 0 V or positive poﬁential.of
several V with respect to the potential of the cathodes
711 - 733 is applied to the back electrodes 101 - 103,
the electron beam 11 emitted from these cathodes 711 -
733 flows towards the control grids 81 - 83.

If the potential of each of the control grids
81 - 83 is negative potential with respect to the

cathodes 711 - 733 then, the electron beam 1l cannot



of the fluorescent screens SR, 5G and 5B of the fluorescent display nenber
5, ;along the colum direction, behind the cathode el ectrode group 7, on the
back plate 3 of the vacuum envel ope 1, and these back el ectrodes 4 101 -
103 are a conductive {ayer of silver or the like formed on the back plate.
Each of the back electrodes 101 - 103 is §iven negative potential and 0 V

The"cat hodes: 71 P298 R TR Qiaerot ieberied it i 11 ehiofotfifeem
e atodes Tl MR 1 17 ¢S e, "le AR s ol o SRl
e burarod Ch e adale SSUIAIR Bip oyl ron 4, beck Mgl < Lo
el ectrodes 101 ¢33 d55 e UM IR YUEddns SR, 5G and 5B of the.
fluorescent display member 5 does not emit light.
If the potentiél of the control grids 81 -~ 83 is
positive potential with respect to the cathodes 711 -
733, the electron beam 11 passes through the electron
passing holes 91 - 93 of the control grids 81 - 83
respectively, thereby each of the fluorescent screens
5R, 5G and 5B emits light.
Consequently, each of the grid electrodes 81 - 83
of the grid electrode group 8 arranged in matrix form
corresponding to each of the fluorescent screens 5R, 5G
and 5B and each of the back electrodes 101l - 103 of the
back electrode group 10 are selectively controlled to
drive (dynamic drive), thereby only the fluorescent
screens 5R, 5G and 5B with both electrodes crossing can
emit light selectively.
As above described, the fluorescent screens 5R, 5G
and 5B composed of the fluorescent materials of the
three colors are arranged in matrix form of the 3 x 3
picture elements on the inner surface of the front panel
2 of the vacuum envelope 1, and the cathode electrode
group 7, the grid electrode group 8 and the back
electrode group 10 are installed corresponding to each

of the fluorescent screens SR, 5G and 5B, thereby the



with respect to the potential of the cathodes 711 - 733, since the
circunference of these cathodes 711 - 733 is surrounded by the negative
pctential, electrons fromeach of the cathodes 711 - 733 can not flow
through the control grids 81 - 83 to the accel erating anodes 61, 62,
thereby the cutoff state occurs. In this gstate, if O V or positive
potential of several V with respect to the potential of the cathodes 711 -

- 733 is applied tdight saukcel déispbagstube ofibight heighsvessnepdssion
emtted fromthese cathodes 711 - 733 flows towards the control grids 81 -

- 83. If the potentral bgf ob48ANEA-t he control grids 81 - 83 is negative
potential with respect to the cathodes 711_- 733 then, the ele¢tron beam 11

cannot 5 pass thr oGGRSEAYEBEEEr rBReRadstAGIRoPEESER SO43TALpRd Sy
control grids 81

accel erating anoﬁégggf,Egg?gg¥mgﬁgﬂghggaaO@hgefgg ¢ 88088 alsBlal” cubd
as a unit, a space between each picture element is
‘shortened in’comparison to that using a monochromatic
tube having only one picture element, thereby the
resolving power can be improved-and the number of parts
and the manufacturing process number can be decreased.
Not only the structure can be simplified ana the cost
can be made low, but also the weight of thgﬁdisplay
device can be reduced. o
In the shown example, although the fluorescent
screens composed of thé fluorescent materials of the
three colors, R, G and B-are arranged in matrix form of
the 3 x 3 picture elements on the inner surface of the
front panel 2, the example is not limited to this but a
fluorescent screen with one fluorescent material made one
picture element may be arranged in matrix form of
arbitrary m X n picture elements (where m, n: arbitrary
positive integer) within the vacuum envelope, and
. corresponding to this,.the arrangement and constitution
of the grid electrode group and the back electrode group
can be varied.
Also as shown in FIG. 4, a light source display tube
is.proposed in that each control grid of the grid

electrode group 8 is made channel form with U-shaped



each of the fluorescent screens 5R, 5G and 5B of the fluorescent display
menber 5 does not emt light. If the potential of the control grids 81 -
i s‘posifive potential with respect to the cathodes 711 - 733, the el ectron
beam 11 passes through the el ectron passing holes 91 - 93 of the control
grids 81 - 83 respectively, thereby each of the fluorescent screens 5R, 5G
and 5B emts |ight. Consequently, each of_ the grid electrodes 81 - 83 of
the grid el ectrcHPIFOIRCHIAN r AR AR i Fhietd iBlItR it phdratalo each
screens, 5R . 5G and. 5B, and each of the hack el ectrodes 101 -
103 of the back RHIFTOHY ghatprablarks aFtashed  tP KAt A4y eontrede

t he f.l uorescent

(dynam c drive)
bot h el ectrodes
the fl uorescent

of the three colors are

el ements on thed r f o of y um envel ooe
1, and the cat hoé'(i{e:rL a P4 @ e Pladd'aHd Phe R &lmi%s Ko e Vg p
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el ectrode
fluorescent screen due to the stray electrons is

prevented effectively (for example, Japanese utiiity
model application No. 62-114562).

Further, as disclosed in- Japanese patent
application laid-open No. 62-241256 for example, an
electron passing pdrtion formed on each of the control
grids 81 - 83 as above desé;ibed is provided with a
dome~shaped mesh portion, thereby electrons emitted from
the cathodes 711 -~ 733 are spread uniformly and can be
irradiated uniformly onto the fluorescent screen 5, and
the divergent angle of the electron beam 11 can be
arbitrarily adjusted corresponding to curvature of the
dome-shaped mesh portion.

Moreover, a light source display tube is proposed
where the larger the curvature of the dome-shaped mesh,
the larger the divergent angle of the beam;, thereby
length of the display tube can be decreased.

As shown in FIGS. 4 and 6, when the channel-shaped
control grids 81, 82, ... wiﬁh U~shaped cross-section
aré arranged.on the back plate 3, in order to draw the
lead wires 12 for the cathodes 711, 712, ..., the back

electrode 101 or the like, notched recesses 13 must be



group 7, the grid electrode group 8 and the back el ectrode group 10 are
install ed corresponding to each of the fluorescent screens 5R 5G and 5B,

t hereby’ t he 6 |ight source display tube of high brightness em ssion can
be obtai ned. Consequently, when a |large screen color display device is

. assenbl ed using the light source display tube as a unit, a space between

| each picture elenment is shortened in conpﬁrison to that using a
monochromat i ¢ t ufexmed o debth dadepirdt edgeepordionst lod ¢ive tdon el g ind)
power can be inproved and the nunber of parts and the manufacturing process
number can be de@P¥idd®9 R&t tH@ YackeprdatgcBure can be sinplified and the
cost can be nade | ow, but also the weight of the display device can be
reduced. In the shown O8RS Qthgr: hangm eRECHrobse eBdfted: f&oss théhposed of

-the fluorescent ca %Bh%%sviﬁ,tgiz, ... are attracted by a voltage

applied to the control grids 81, 82, ... and apt to move
to both lateral sides 6f the control grid. Consequently,
stray electrons occurs from the notched feCess 13
thereby the pseudo emission may be produced.

Aiso if 'a control grid manufactured by means of
etching and:press forming is used as the channel-shaped
control gréé.with U-shaped cross-section, when the

eléctric fiéld of 108

V/m or more is applied to the
control grid, the electron emission is produéed due to
the field emission phenomenon and the pseudo emission
may be produced at thé fluorescent display member due to
the emitted electrons.

In this caée, if the control grid is manufactured
by dréwing and the surface is rounded,. the field
emission can be prevented, but the working of the dome-
shaped mesh portion becomes difficult.

Also as shown in FIG. 5, if a getter 16 is attached
to a skirt portion of the accelerating anode 61, a
getter film 17 is formed in wide area of the inner
surface of the side plate due to flash of the getter 16
thereby the electric trouble such as shortcircuit or

discharge may be produced between the getter £ilm 17 and

the control grid 81.



three colors, RR Gand B are arranged in matrix formof the 3 x 3 picture
.elements on the inner surface of the front panel 2, the exanple is not
limited’to this but a fluorescent screen with one fluorescent material nade
one picture elenment may be arranged in matrix formof -arbitrary mx n
‘picture elements (where m n: arbitrary pgsitive integer) within the vacuum

i envel ope, and correspggqggggﬁghéggggﬂgge7i?rgngggen%hgngogggéai%g@ion of

the grid el ectrode group an €l eCtrode™gfolp can be Va 35 Al so

as shown in FIGg ’-aBBLgEbeSBHE eeﬂéé@kéée%“?@lis ER@pQﬁﬁd%EthQiEe%aCh
€ | c

control grid of the grid el'ectrode group s nade anne ormw th
U-shaped 7 Cregs- s.ﬁeséoaleaagoaeghaﬁledliakeanéé srdenef pEBkab1Ake &Cting

|aterally is attached to each such control grid, thereby stray el ectrons

from gap betweenogaghecoattuam gnvgdlepd Lheibagk alidEecuztabsoyhadnbyhhe
space between each electrode and the space between each
lead wire, thereby the electric trouble may be produced
also on account of this state.

In order that the lead wires 12 for the cathodes
711 - 733, the control grids 81 - 83, the back
electrodes 101 - 103 and the like are easily taken to
the outside, i.e., to rear side of the back plate 3, as
shown in FIG. 7, the vacuum envelope 1 is manufactured
in trumpet shape so that the installation area of the
back electrodes 101 - 103 becomes narrower than that of
the fluorescent screen. |
In this case, the back electrode 10l and the

control grid 81 being next or near the side plate of .the
vacuum envelope 1, must be installed not just béhind the
fluorescent screen SR corresponding to these but on
position facing partially to the next fluorescent screen
5B, i.e., position shifted towards the center of the
vacuum envelope 1. Consequently, electrons emitted-from
the cathode 712 aré Quided towards the fluorescent
screen SR and also may belleaked to the next fluorescent

screen 5B thereby the pseudo emission may be produced in

. the - fluorescent screen 5B.



shield plate 18 and the pseudo em ssion of the fluorescent screen due to
the stray electrons is prevented effectively (for exanple, Japanese utility
no'del dpplication No. 62-114562). Further, as disclosed in Japanese patent
~application | ai d-open No. 62-241256 for exanple, an el ectron passing
j portion formed on each of the control gri@s 81 - 83 as above described is
" provided with a done- rtiqQn,  t. eghro 14ted from

t he cat hodes 711 - 7§§E§f§ﬂ§%fggﬁgﬂﬁ% %?ﬁ?%ng%%ngﬁkbgﬁ¥%?%ﬁﬁg%ga uni formy
onto the fluoregggnt. SFLeRsHeANT IR s SRR ARUL 1Y thike el ectron beam
11 can be arbitrarily adjust 3 corresSponding to curvatufe of the

done- shaped neshcpenidAtinP s 62, i)t .SoUr ae pdirdPledk radie arfang]éboosed
where the larger the curvature of the done-shaped nmesh, the larger the

di vergent angl eaofophendafge porehyn eHidheofskike GIfSphay aldda aait gy
decreased. As shown in FIGS. 4 and 6, when the channel -shaped control grids
81, 82, ... w tanbdehapaendings tesalriden thiee backapdadeqn ande diachadds 1S3,
in order to draw the
produced at the edge portion. Consequently, divergent

" beam may not be irradiated uniformly and efficiently
from the cathodes 711 - 733 onto the fluorescent
screens 5R, 5G, 5B respectively..

SUMMARY OF THE INVENTION

An object of the invention is to provide a light
source display tube wherein electric trouble is
minimized and the pseudo emission due to the stray
electrons can be securely prevented.

Another object of the invention is to provide a
light source display tube wherein function of a control
grid is not deteriorated and the field emission
phenomeﬁon can be prevented.

Still another object of the invention is to provide
a light source display tube wherein thermoelectrons
emitted from a cathode can be irradiated onto a
fluorescent screen uniformly and efficiently.

'In order to attain the foregoing objects, a light
source display tube according to the invention is
constituted in that a substrate for mounting a cathode
electrode group, a grid eléctrode group and a back

electrode group thereon is provided in floating from a



lead wires 12 for the cathodes 711, 712, ..., the back electrode 101 or the

| i ke, notched recesses 13 nust be 8 forned on both | ateral edge portions
of the*control grid abutting on the back plate 3. On the other hand,

el ectrons emtted fromthe cathodes 711, 712, ... are attracted by a

vol tage applied to the control grids 81,1182, ... and apt to nove to both

| ateral sides of, the tro o sqgugg; , ] r
fAIrom f[]tle not che(P cg%:e%clgglfl% 4%% e‘%yc"%qﬁ‘g epseu ogée(’ma;ﬁs(# %h%ay £eﬂslp]r?o ﬁggdis
Also if a contr ' r BadSe f ' #65h sagformn
Is used as the c %ﬂ#e%ﬂs%;geﬁ%r@?co X{Z}I’I d w‘?hc%-%#aép%i crogéjie%tion, ’

when the el ectrigf.di el ApdPind end B £40E GabstAN i @sbd® shefseatoel
grid, the electron em ssion is produced due to the field em ssion

grggfggngg ngg? ;ﬁl}ge Pﬁ@&i&ﬁa S sidedogposkded af ¢hecinforestial
surface of the substrate are extended to a rear surface
of the substrate so as to be closely contacted'with.the
circumferential surface, and a léad wire for each of the
electrode groups penetrates the substrate or is taken
from the rear surface of the substrate through a notched
portion of the circumferential surface of the substrate,

_ thereby stray electron current is suppressed and the

pseudo emission can be securely prevented.

Also, since a getter is installed on the rear
surface of the substrate in floating from the back plate
and opposed to the back plate, even if a getter film is
formed in wide area on the back plate due to flash of the
getter, the distance between the getter film and each
electrode group installed on the suBstrate is not -
shortened and there is no fear of producing the electric
trouble due to the getter film.

Further, since a lead wire installed on joint
portion between the back plate and a cylindrical side
plate and constituting an electric path for any of the
electrodes rises vertically along an inner surface of the
cylindrical side plate, and the substrate is supported by
upper end portion of the lead wire in floating from the
back plate, the substrate can be supported firmly without

using a special support member .



the emtted electrons. In this case, if the control grid is manufactured by
drawi ng and the surface is rounded, the field em ssion can be prevented,

but the" working of the dome- shaped nmesh portion becones difficult. Also as
shown in FIG 5, if a getter 16 is attached to a skirt portion of the
~accelerating anode 61, a getter film17 %5 formed in wide area of the inner
“surface of the side plate due to flash of7the getter 16 thereby the

el ectric troubl e suchShBc8hbhecrPrtreloprdfsdfaryevidsdpdishodticed bet ween

th tt fil 1 d th t | id 81. 9 S h t hod 711 -
135 “ohe cont r o leeEods plgle PrndEatkized byomEansoat. SteBing, aPdad

e bt 11 GLEELY PRERAGE LRSLA'HAGeTa bABYTAGSNELELBr a0y BEalTEN ™
the space betmeega§f§$ a hole fitted to a dome-shaped mesh portion of
the électrode plate, is constituted integral therewith,
function of the control grid is not deteriorated and the
field emission phenomenon can be securely prevented.

Further, since the control grid being at least on a
peripheral portion of the vacuum envelope is slanted so
that an electron passing portion is deflected towards
the fluorescent screen on the peripheral portion of the
vacuum envelope, electrons passing through the electron
passing portion collide only on the fluorescent screen
of the corresponding peripheral portion, thereby leakage
to other neighboring fluorescent screen can be securely
prevented,

Since a flat shadow mask plate provided with a
plurality of window holes for passing divergent electron
beam, is installed as an accelerating plate in front of
the fluorescent displéy member, the diyergent electron
beam can be irradiated onto the fluorescent screen of
the fluorescent display member uniformly and efficiently.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a light source display tube

in the prior art;

FIG. 2 is a transverse sectional view taken along

A-A line of FIG. 1;



| ead wire, thereby the electric trouble may be produced al so on account of
this state. In order that the lead wires 12 for the cathodes 711 - 733, the
control* grids 81 - 83, the back electrodes 101 - 103 and the like are
.easily taken to the outside, i.e., to rear side of the back plate 3, as
~shown in FIG 7, the vacuun1enve|ope 1 is manufactured in trunpet shape SO

t hat the installatlon 8 E t he back %rodes 101.- 103 bec %
narrower than that of t g £ o?%s%%n?xgg?gﬁ PRRSPRF lgﬁsgleWhB b&cPart

el ectrode 101 and tPeFfﬁgt grid 81 being next or near the side plate of
t he vacuun1enve|oﬁ% “be installed not just behind the fluorescent

screen 5R correspondlngFgg t@efg but, 0 598§E% ?? g§§hgg PaLl, 8kl % &Q?LQ?

next fluorescent screen e., 03| Ion s owar ds t he cent

the VaCUU”1e”Ve|Opéo&rcéb&§§ﬁﬁﬁﬁt£dbee&ECSﬁQEﬁeﬁnbk&ﬁﬁlér9H1EH@ E%EBQdﬁrllz
are guided towards the fluorescent screen 5R and al so may be ed to the

next fluorescent screenpd®. tslewbu ¥iew PERVdetLatEAH0A aﬁanbeeaéedu@eﬂlbﬁ
t he quorescent screen 5B.
from dlrectlon different by 90 degrees from FIG. 4;

FIG. 6 is an exploded perspective view of a part of
FIG. 4;

FIG. 7 is a transverse sectional view of a light
source display tube of still another example in the
prior art;

FIG. 8 is a transﬁerse sectional view of a part of
a light source display tube as an embodiment of the
invention;

FIG, 9 is a perspective view illustrating lead wire
taking state of FIG. 8;

FIG. 10 is a transverse sectional view of a part of
a light source display tube as another embodiment of the
invention;

FIG. 11 is a perspective view of a part of FIG. 10;

FIG. 12 is a transverse sectional.view of a part of
a light source display tube as still another embodiment
of the invention;

FIG. 13 is a transverse plan view taken along B-B

"line of FIG. 12;
FIG. 14 is an exploded perspective view

illustrating a control grid;



10 Al so when electrons emtted fromthe cathodes 711 - 733 respectively are
accel erated by the accelerating anodes 61, 62, ..., a part thereof charges
a top end edge portion of the skirt of the accel erating anode extendi ng
towards the back plate, and discharge is produced at the edge portion.
'Consequent |y, divergent beam may not be irradiated uniformy and
efficiently fromthe cathodes 711 - 733 ditto the fluorescent screens 5R

5G 5B respectively. SUMARYS G5 THEETARAYAY TR PRCbbpRRaLl ¥ievhefinvention is

to provide a light source display tube wherein electric trouble is

m ni ni zed and thea?%%‘f% L BHi §€?‘b% ‘Ei%et'?%' tL‘E’ stray el ectrons can be
securely prevented. Ang_perl€b'ect of té@éinventign isltoigroggde a light
source di splay tube wher@lntu TtF o S LR FOT b??% i $1%8t “tet eri or at ed

and the field enﬁé@ééﬁbling state illustrating another control grid;
FIG. 17 is a transverse sectional view of a light
source display tube as another embodiment of the
inventioh: and
FIGL 18 is a transverse sectional view of a light
source disPIay tube as still another embodiment of the
invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the invention will now
be described in detail referring to the accompanying
drawings. _ _ _

In FIG. 8, FIG. 9 where the same parts as those
in FIG. 4, FIG, 5 are designated by the same reference
numerals, numeral 14 designates a ceramic substrate.
arranged in floating from a back plate 3, and a cathode
electrode group 7, a grid electrode group 8 and a back
electrode group 10 are mounted on a surface of the
ceramic substrate 14. As a support of the ceramic
substrate 14, for example, a lead wire 12 for each
electrode group is utilized.

Sides 8a, 8b of control grids 81 - 83_to constitute
the grid electrode group 8 opposed to a cirbumferential
surface of the ceramic substrate 14 are closely
contacted with the circumferential surfaces and extended

to the rear surface of the ceramic substrate.



phenomenon can be prevented. Still another object of the inventionis to
provide a |ight source display tube wherei-n thernoel ectrons emtted froma
cathode’ can be irradi ated onto a fluorescent screen unifornmy and
.efficiently.. In order to attain the foregoing objects, alight source

“di splay tube according to the invention £ constituted in that a substrate
h9

el cotrode O oup ¢ hor eate) B onagd Ln o Bt From 3 0wt Bt G

el ectrode group thereon is provided in

vacuum envel ope, +88d ckhaniensulstehtd by 9k §hRBAucERARA Wdh & ShARatka
cross-section and a U shaped openi ng end surface abuts on upper surface of

the substrate, apdrtiges (apROSBOWhY BfCitheUdfietaRifedlentiblactirdaddiof

substrate are extended to a rear surface of the substrate so as to be

cl osel y cont act etthei shbsheater tontbecnbhzl ssurfhaee o fattiea clearathiwi re for

each of the electrode groups penetrates the substrate or is taken
substrate, and then introduced through a joint portion
between the back plate 3 and the side plate 4 joined by
a low melting-point glass 15 to the outside. Depth of
notching is defined so that the lead wire 12 is flush
with the circumferential surface of the substrate.

In FIG. 10, FIG. 11 illustrating another embodiment
of the invention, numeral 192 designates a gétter mounted
on a rear surface of a substrate 14 ip floéiing from a
back plate 3 through a mounting plate 20.

According to the above-mentioned constitution when
the getter 19 is flashed, a getter film 21 is formed on
the back plate but the distance between the getter film
21 and each electrode group installed on the surface of
the substrate is not shortened and the electric trouble
is not producéd. The getter 19 may be mounted directly
on the rear surfacé of the substrate, or otherwise as

'shown in FIG. 11, a shield portion 22 of U-shaped form
is mounted on the rear surfaée of the substrate and the
getter 19 is installed within the shield portion 22,
thereby spread of the getter film 21 can be suppressed

and the electric trouble due to the getter film 21 can

be prevented more securely.



fromthe rear surface of the substrate through a notched portion of the
circunferential surface of the substrate, thereby stray electron current is
suppressed and the pseudo emni ssion can be securely prevented. Al so, since a
~getter is installed on the rear surface of the substrate in floating from
'the back plate and opposed to the back pléate, even if a getter filmis

formed i n wide area oyl dbage Pdte que ihq JAS ol L9 0N Youddle

di stance between the getter filrthand ‘each™electio roup

substrate i s not dg@gg%ﬁg&%ﬁ%st E‘T:ri?.li §ngckrje§aren§gfodg_gg%%$iorp gﬂbe electric

trouble due to th urther, since a lea e Installed on

joint portion betwgamtiba,back salaaie rand 22 @My dnec dias d& Rk 3 the
constituting an electric path for any of the electrodes rises vertically

al ong an inner sexhageeql) thstallieadaitcaleasitd@oppaisdtiond ndag HHesticre is
supported by upper end portion of the lead wire in floating fromthe back
pl ate, the subst caitr@etadn olfie theppacuan kEnvellypa hdst guraispeda specijint
support nenber.
portion between the back plate 3 and the cylindrical
side.plate 4 of the vacuum envelope 1, and rises
vertically along the inner surface of the cylindrical
side plate in the vacuum envelépe 1. Numeral 14
designates a ceramic substrate supported in- floating
from the back plate 3 by each lead wire 12, and the lead
wire 12 is utilized as a ﬁ;ft of lead wires for the back
electrodes 101 - 103, the bathodes 711 - 733, the
control grids 8l - 83 or the like installed on the
sﬁrface of the substrate 14.
When the channel-shaped control grids 81 - 83 with
U-shaped cross-section are mounted on the substrate 14
as shown in the figure, sides 8a, 8b of the control grid
opposed to the circumferential surface of the substrate
are extended to the rear side of the substrate 14 so as
to surround the substrate 14, and the lead wire 12 is
fixed to the extended portion 8b and supports tﬁe
substrate 14. Also the lead wire 12 may be directly
fixed to the substrate 14 and support it..
In FIG. 14, FIG. 15 illustrating constitution of
the control grid, numeral 23 designates an electrode

plate with dome-shaped mesh portions 24 manufactured at



12 Since the control grid is provided with an el ectrode pl ate manufact ured
by neans of etching and press formng, and a shield body nanufactured by
drawi ng,” having a hole fitted to a dome-shaped nesh portion of the '
electrode plate, is constituted integral therewith, function of the control
grid is not deteriorated and the field emn SIOﬂ phenonenon can be securely

ted. Furth t b t | t h
Dort i on o the vaemtBRrddy Pedblar datedtatn By, n%aa%a? Ly A
port | on is defl ecé) % to%r ?nsinéhe F‘ (ﬁ%g:%ﬂt 2%“&% e pesrh Ef{‘%ody
portion of the vacuum enveé rons passi ng t roug ron

passing portion cql] Imﬁe%&%é OBy Bealhuar 830F Haviteei 1l e b%qrerde%@nd' ng

peri pheral portion, reby le ge to ot her ne| oring quorescent screen
can be securely pisRpdHaetiadlRCeegulbat 1m@i@\a1@% MHeatrg H¥e@Vitdednd th a

plurality of w ndow holes for passing divergent electron
dome-shaped mesh portions of the electrode plate 23,

The electrode plate 23 and the shield body 25 are
combined by fitting the dome-shaped mesh portion 24 to
the hole 26, and ihtegrated, for example, by spot
welding or the like at part of the overlaid portion,
thereby-thé,conﬁrol grid is formed.

Consequently, the electron beam emitted from the
cathodes fii - 733 is diffused by the dome-shaped mesh
portion 24 and irradiated to the fluorescent screens 5R,
5G, 5B, thereby function of the control grid is not
deteriorated. Since the shield body 25 is worked by
drawing, the bent portions 25a on both sides are made
arc shape, and even if voltage of 10 KV or more is
applied at the anode, the electric field at the

neighborhood of the shield body 25 does not become 108
V/m or more and the field emission phenomenon is not
produced.

FIG. 16 shows another embodiment of the invention
where the'electrdde plate 23 has both side portions bent
in nearly right angle and constituted into U-shaped
cross-section. In the constitution of the embodiment,

the electron emission from the cathodes 711 - 733 can be

stébilized.using the small back electrodes 101 - 103



beam is installed as an accelerating plate in front of the fluorescent
di spl ay, nenber, the divergent el ectron beamcan be irradiated onto the
fl'uorescent screen of the fluorescent display nenber uniformy and
efficiently. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a plan view of a
| i ght source display tube in the prior al8; FIG 2 is a transverse

sect i onal Vi ew { alegs i og AP b e RifQertias el FOE o 6202 58RI OdC

perspective view of a part is a transverse sectional view

of a Iight sourceghsPhagVof UBGe A1 SRS SHAEP! £3] NahdCeRé | §amaT to1EhGe S

is a viewillustrating a transverse section fromdirection different by 90
degrees from Fl Gfrom FtKe $ahé powexXHadate PBE SOSSIia® v Woeh ehgart of

ne electrode plate 23 and the shield body 25 and equal
potential exists between both members, thereby stray
electrons from the electrode plate 23 to the outside can
be suppressed and the electron beam passing through the
dome-shaped mesh portion 24 can be stabilized.

In FIG..17 illustrating another embodiment of the
invention, channel-shaped control grids 81 - 84 are
installed so as to surround cathodes 711, 712, 713, 714
respectively. Among these, the control grids 81, 84 on
peripheral portions have an inclination of the upper
surface so that electrons passing through the control
grids 81, 84 are deflected towards the fluorescent
screens SR also on the peripheral portions.. That is, a
mesh or an opening provided as an electron passing
portion on the control grids 81, 84 has the inclination
to be opposed to the fluorescent screen at the
peripheral portion.

If the cathode electrode at the outer
circumferential side generates electrons for the
fluorescent display, the electrons are within the
control grids 81, 84 and do not leak to the outside, and
the potential gradient corresponding to the inclination
is produced on the pe;iphery of the control grids 81, 84.

Consequently, from the electron passing portion 9



FIG 7 is a transverse sectional view of a |light source display tube of

still another exanple in the prior art; FIG 8 is a transverse sectional
vitew of a part of a light source display tube as an enbodi nent of the
invention; FIG 9 is a perspective viewillustrating lead wire taking state

- of FIG 8, FIG 10 is a transverse sectipgal view of a part of a |ight
source display tube as another enbodi ment” of the invention; FIG 11 is a
perspective vi ewrsiningdt Wrisigeligatdon, the eleqtngnsy &5 BEErehal
view of a part of a_light source disp].ay tube as still another enbodi ment

of the inventiodn g PEFRandiquiats Eodh Wit GRS E R g E B 1 i ne of

FIG 12; FIG 14 i i i i i
gri d: %.nlc i%nateix rl an'l i@'%‘ra%e.%%eldv%owt%vg Iéfuljoslé[ers%e'nnig sac é)é]rtxr

of the corresponding periphery. Consequently, the
electrons are not incident to the neighboring
fluorescent screené 5G, 5B as in the prior art, thereby
emission in each fluorescent séreen can be controlled at
high accuracy. Other control grids 82, 83 have similar
function and operation to the control grid in the prior
art.

Although the embodiment has been described in the
case that 6n1y the control grids 81, 84 at the outermost
peripheral portion are given the inclination, other
control grids 82, 83 at the inside from the control
grids 81, 84 may be given inclination varying gradually
and similar effects to the embodiment can be obtained.

| In FIG. 18 illustrating still another embodiment of
the invention, numeral 27 designates an accelerating
anode, and the accelerating anode 27 comprises one
conductive plate on which a plurality of window holes 28
to transmit divergent beam from each of the cathodes
711 - 713 are provided. The accelerating anode 27, as a
shadow mask plate corresponding to each of the cathodes
711 - 713, is installed between each of the fluorescent
screens 5R, 5G, 5B and the control grids 81 - 83, and
connected electrically to each of the fluorescent screens

SR, 5G, 5B and an aluminium film (not.shown) for



14 FIG 15 is a transverse sectional view of assenbling state of FIG 14,
FIG 16 is a transverse sectional view of assenbling state illustrating
another“control grid; FIG 17 is a transverse sectional view of a |ight
source di splay tube as another enbodi nent of the invention; and FIG 18 is
a-transverse sectional view of a light sggrce display tube as still another
enbodi nrent of the inventjon. DETAI LED DESCRIPTI ON OF THE FERRED

EMBODI MENTS Pr ef &HS¥PHHdti thshial eqthane seflaqtian wuqv RA e’y i bed in

dotal | relerr1 10 4 gl REERP Y 8 aidGindn £16, 8, FIC ¢ where i he
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group 8 and a ba%ﬁl - 713, through any of the control grids 81 - 83
corresponding to that, divergent beam of thé electrons
passes through the corresponding window hole 28, and is
subjected to the electric field of high voltage and
accelerated during passing through the window hole 28,
and irradiated onto the prescribed fluorescent screen
5R, 5G, or 5B. In this case, since the accelerating
anode 27 as a whole is of flat plate form, the potential
gradient to the divergent beam becomes wholly uniform,
thereby the diﬁergent beam is not concentrated to a part
of the accelerating anode 27. Consequently, the
divergent beam is irradiated efficiently to each of the
fluorescent screens 5R, 5G, 5B respectively. As a
result, a picture to be obtained on the color display
device can be displayed clearly and brightly.

In addition, the window hole 28 can be utilized in
arbitrarily selecting round shape, rectangular shape or
the like.

According to the invention as above described, a
channel-shaped control grid with U-shaped cross-section
abuts on an upper surface of a substrate and sides of
the control grid opposed to a circumferential surface of
the ceramic substrate are closely contacted with the

circumferential surface and extended to a rear surface



el ectrode group 10 are nounted on a surface of the ceram c substrate 14. As
a support of the ceramc substrate 14, for exanple, a lead wire 12 for each
el ectrode group is utilized. Sides 8a, 8b of control grids 81 - 83 to
‘constitute the grid electrode group 8 opposed to a circunferential surface
of the ceramc substrate 14 are closely @ontacted with the circunferential

surfaces and extggdede! Qubberiear SHATACPeh LEECELTLECRUBY! ke

The lead wire of each electrode group penetrates thé ceram c su Strate or

is introduced thgpeelrad8ohebefs Pabthe8a(B8At thRonBraffict Bapeikirawef erenti al
surface of the substrate to the rear surface of the ceram c substrate, and

‘then introduced pbhretughtaesj ehat copamionstipbeeatet b¢ hackapkbat ehZoagt the

side plate 4 joined by a |ow nelting-point glass 15 to the outside. Depth

of notching is dedteokddspottiavntd® tkadciwrcemfl@reatiblishburface of the
substrate, thereby stray electrons from portion other
than an electron passing poftion éf the control grid is
suppressed and the pseudo emission can be securely
prevented.

Also, the substrate is installed in floating from
the back plate of the vacuum envelope, and various sorts
of electrode groups such as a back electrode group, a
cathode electrode group, a grid elegtrode group or the
like, are installed on the surface of the substrate, and
a getter is installed on the rear surface of the
substrate, thereby a getter £film due to flash of the
getter is formed on the back plate and the electric
trouble due to the getter f£ilm can be securely prevented.
Consequently, flushing of the getter can be performed
sufficiently, and the degree of vacuum degree within the
vacuum envelope can be highly increased by the getter
and the reliability can be improved.

Further, a lead wire grasped by joint portion
between the back plate-and a éflindrical side plate of
the vacuum envelope rises vertically along an inner
surface of the cylindrical side plate, and the substrate
is supported and fixed by upper end portion'bf the lead

wire in floating from the back plate, thereby a special



with the circunferential surface of the substrate. In FIG 10, FIG 11

I 1lustrating anot her enbodi nent of the invention, nuneral 19 designhates a

jgefter founted on a rear surface of a substrate 14 in floating froma back
‘plate 3 through a nmounting plate 20. According to the above-nenti oned

constitution when the getter 19 is flashed, a getter film21 is fornmed on
the back plate but the distance between ttfe getter film 21 and each

el ectrode group iSHRARATEeeRPeRLA rFupRODEingcthe bsubateate hotnahort ened
and the electric trouple_is not produced. The getter 19 may be nounted
directly on the re@FUsiRd acfbio (Hneq e BIcK RLEHEPIR setBR SabliRden
FIG 11, a shiel
surface of the s

lectric troubl e T EHEh A E ot n Bfefdr 1 P SPReEedtR el )

electric trouble

ti of . - shaped ' t.ed he,
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the space between each .electrode and the space between
each lead wire can be widened and the electric trouble
can be minimized.

Since a control grid is cbnstituted by assembling
an electrode plate with dome-~shaped mesh portions

formed at substantially regular intervals by means of

etching and press forming and a shield plate

manufactured by drawing and having holes bored to be
fitted to the dome-shaped mesh portions, the field
emission phenomenon can be securely prevented.

Also, since the control grid being at least on a
peripheral portion of the vacuum envelope is slanted so
that passing electrons are deflected towards the
fluorescent screen on the peripheral portion, electrons
emitted from the céthode through the control grid to the
periphefal portion can be accurately deflected and
projected towards the intended fluorescent screen on the
periphefal portion. Consequently, the stray electrons
to other fluorescent screens can be prevented and high
quality displaying becomes possible in the large screen
display as a whole.

Further, since an accelerating anode of plate form

having a plurality of window holes for accelerating and



16 In FIG 12, FIG 13 illustrating a light source display tube as stil

anot her enbodi nent of the invention, a lead wire 12 (Only one side is shown
in‘the éxanple.) installed at least to position near the four corners of

t he vacuum envelope 1 is grasped by a joint portion between the back plate
3 and the cylindrical side plate 4 of the_yacuum envel ope 1, and rises
vertically along the inner surface of thezﬁylindrical side plate in the
vacuum envel ope 1trapseibting dbsexgentsbeascfupinctbabsathedesdgported in
floating fromthe back plate; 3 by each lead wire 12, and the |lead wire 12
is utilized as a b&??abfeﬁeaﬂh%ﬁ E¢exgpnt faedm Ran| ket PEAESNEEE £re@s, the
cathodes 711 - 733, .the control grjids 81 - 83 o tge like.installed on the
surface of the sUBSLRG:EORAENGHRTEL hiP chaPREE- Shabba RGRELBFabiPds 2ppde g3
wi th U shaped crqés-gectioglare nmount ed. on._t he sg?sératg 14 _as, shown in the
figure, sides 8a, CBEEEUCREI L ontRDI LT BEHORGET 5 L RECE PEUNPEr ent i al
surface of the SURpLLALEnE' Bkt 65008k 1AL I0PLEBRLS50R:0h LOR BUPTRERLGA?

S0 as -
significantly.



to surround the substrate 14, and the lead wire 12 is frxed to the extended

|y be

iditectlly fi xeg ggee{ een tra e 14 and support i THIS ISHEET GIASIBEENF 15

illustrating c he control grid, | numerREPLILERSI gngf es an
el ectrode plat aped mesh po&%rons et 17
substantially al s by neans“of etching and press form ng, and

nurreral 25 desrgnates a shreld bBHHT rARUEREEIMERIIBY draw ng and havi ng
hol es 26 bored at substantially regular intervals to be fitted to the
done- shaped nesh portions of the electrode pl ate 23. The el ectrode plate 23

and the shield bgdy 25 ar e, C? ége c trn a goneoshaped mesh portion
24 to the hole 26; and integ 1 5?8 %x ng ﬁof W@F&Fﬁ&gdr the like

at part of the overlald poétbQBuuﬁhSEGQYoneh89ﬂh&°£ bt Bahh B4

-front opening of a cylindrical side plate and a back
plate'on rear opening being hermetically sealed;

a fluorescent display-member formed by
arranging fluorescent screens in matrix form onto an
inner surface of said front panel-

an anode electrode group comprisin§ a
plurality of accelerating anodes arranged on:periphery
of each of said fluorescent screehs; R

a cathode electrode group comprising cathodes
for electron emission arranged independently
corresponding to each of said fluorescent screens;

a grid electrode group comprising a plurality
of control gfids arranged between said cathode electrode
group and said fluorescent display member in direction
of row (or column) corresponding to each fluorescent
screen of said fluorescent display member and having an
electron passing hole for passing electrons from each of
the cathodes as divergent beam; and

a back electrode group comprising a plurality
of back electrodes arranged at the rear surface side of
said cathode electrode group in direction of column (or
row) corresponding to each fluorescent screen of said

fluorescent display member,

* [ L L S *



Consequently, the electron beamemtted fromthe cathodes 711 - 733 is
di ffused by the dome-shaped nmesh portion 24 anfl L R Atet-To—t+He

| fluorescent screens 5R, 5G 5B, thereby functi
. deteriorated. Since the shield body 25 i s wor kigd-h ‘ .t he [pent
portions 25a on both sides are nmade arc gghape, and even 1f voltTage of 10 KV

or nore is applied at the anode,. the electric.field at. the nei ghporhood of
the shield body 25 does nopﬂﬁgﬁﬁﬁbefgﬁrf°VFﬁP&rgﬁﬁ °§n§a9ﬁ£5¥%%fd eni ssi on

h ' d. t ' t.af. th
nventi on where RS areety S38'p) 18 B9UELAY, AecREt, B Rt i
nearly right anggge%ggog%nakbhﬁt%gngg-gugésgggggxpross-section. In the

e enbodi

constitution of the I rent, the electron em séion fromthe cathodes 711
- 733 can be stabilized usicharhbeesiBkh BACkhakeat Qe raQk fo&o%bunfg%g

said cathode electrode group, said grid electrode group
and the back electrode group thereon is installed in
floating from the back plate of said vacuum envelope,
and said control grid is made channel shape with
U~-shaped cross-section and U-shaped opening end surface
abuts on an upper surface.of the substrate and sides
opposed to a circumferentiaijéurface of the substrate
are closelj contacted withffhe circumferential surface
and extended to the rear surface of the substrate, and a
lead wire for each of the electrode groups is introduced
from a rear surface side of said substrate through a

through-hole or a notched portion of the substrate.

2, A light source display tube as set forth in
claim 1, wherein said cathode is an indirectly-heated
cathode where oxide is coated on a nickel sleeve or a

direct heated cathode where oxide is coated on tungsten.

3. A light source display tube as set forth in

claim 1, wherein said back electrode is a conductive

layer formed on the substrate.
This Sheet Has Been Reﬂlace
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having nearly the same width as that of the U shaped openlnq of the

el ectrode plate 23, and the 'sane voltage fromt gc
applied to both the electrode plate 23 and the F;b ﬁg@gﬁé% an qum
potential exists between both nenbers, thereby ray t he

el ectrode plate 23 to the outside can be pguppressed and the electron beam

passi ng through the done-sh sh porti ca e stabili In FIG
17 illustrating ahother enb dfﬁ% ?Bfﬂ% aﬁﬁg%?YogugﬁhﬁﬁnﬁFts 8555 &Bntrol

Pespect i vely. AroibiEhebe. YRRt of LEFF Lt oS R BALERE 4 pRAFLPOEBREFons
have an inclinatigp oho!beniPDELeSUS! hEcS0 LhRLor! PELRODS PBRAEATGKNEAKON

the control grids 4 are de owar uor escent screens
al so on the periphergl ppgegions. That is, a mesh or an opening provided as
an el ectron passing portlon on the control grids 81, 84 has the inclination
to be opposed to the fluorescent screen at the peripheral portion. If the
cat hode el ectrode at the outer

5. A light source display tube as set forth in

claim 4, wherein said getter is installed through a

mounting plate to rear surface of the substrate.

6. A.light source-display tube as set forth in
claim 1, wherein a lead wire is installed on joint
portion b;;ﬁeen the back plate and the cylindrical side
plate_oflfhe vacuum envelope, and the lead wire within
the vacuum envelope rises in parallel to the cylindrical
side plate, and the substrate is supported on the upper
end portion of ‘the lead wire in-floating from the back

plate.

7. A light source display tube as set forth in
claim 6, wherein a channel-shaped control gris with
U-shaped cross-section is mounted on the substrate, and
sides of the control grid opposed to the circumferential
surface of the substrate are extended to the rear side
of the substrate, and the extended portion is supported

by the upper end portion of the lead wire.

ThlS Sheet Has Been Rer
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circunferential side generates electrons for the fluorescent display, the
el ectrons are within the control grids 81, 84 ang=de—Fot—1e€ak Tlle
| out si dé, and the potential gradient correspondirgTH $'H_%ET Eg}iﬁ‘%&ﬁ nis

' produced on the periphery of the control grids §fL, 84R uently, from
- the el ectron passing portion 9 19 opesy ng by s inclination, the

. electrons are enmitted in the perpendicular direction with respect to the
“inclination and 8rradi at ed®t bl ¥He FFURFL FFRlay rigihe stomprifEng :

' correspondi ng periphery. Consequently, the electrons are not ingident to
t he nei ghboring fl uorescerft ‘éacaﬁﬂ'iluse lapge havyipg i %F‘?'b? %‘?“P?ftﬂ’éreby

~em ssion in each.fluorescent screen an(?e.c tro qulo t_hi % accuracy.
- @t her control grﬁ%%n%fp%rél%\f) Sk ]'L?h%atolposff' _‘?109 %é"r a‘-‘f'? nat%a?ﬁe_
~control grid inghe prior Al ofdULLNP IR BN PaS. PEER, descr i bed

.in the

a fluorescent display member formed by
arranging fluorescent screens in matrix form onto an
inner surface of said front panel;

| an anode electrode group comprising a
plurality of accelerating anodes arranged on periphery
of each of said fluorescent screens;

a cathode electrode group comprising cathodes
for electron emission arranged independently
corresponding to each of said fluorescent screené;

a grid electrode group comprising a plurality
of control grids arranged between said cathode electrode
group and said fluorescent display member in direction
of row (or column) corresponding to each fluorescent
screen of said fluorescent display member and having an
electron passing hole for passing electrons from each of
the cathodes as divergent beam; and |

a back electrode group comprising a plurality
of back electrodes arranged at the rear surface side of
said cathode electrode group in direction of column (or
row) correspohding to each fluorescent screen of said
fluorescent display member,

wherein each contfol grid of said grid

electrode group. and each back electrode of said back

electrode group constitute matrix,

This Sheet Has Been Rerlaced
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case that only the control grids 81, 84 at the outerupst peripheral portion

~are given the inclination, other control grids 87 +§ - from
; the_coﬁtroL grids 81, 84 may be given inclinatiojva?@ﬁﬁéﬁgﬁAaE%% and
"simlar effects to the enbodi nent can be obtai ned= ' 'rat i ng

still another enbodi ment of the inventio nuneral 27 designates an

accel erating anode, and tgﬁa?gggégigéﬁg gsgggg gZiﬁogBh£§8§iBQQdCQQdUCtiVG

plate on which a plurality of w ndow to transmt vergent beam

fromeach of thgopabbedess7an s1dd8réds BiQ%édﬁﬂthTBGméﬁﬁﬁbﬁéat meghanode
27, as a shadow mask plate corresponding to each of the cathodes 711 - 713,

is installed beiiwemoaacasof;héheléd:ﬂﬁdsﬁspsaéiﬁ rpepeibR £6EmeBBiand the
control grids 81 - 83, and connected electrically to each of the

~fluorescent screapstaRtiallySBegulapniatesvalenbyi henfsobfskavhlingoand 20
preventing the electron reflection provided on the

press forming, and a shield body with U-shaped

cross-section having holes to be fitted to the

dome-shaped mesh portions and manufactured by drawing

to cover said electrode plate.

9. A light source display tube comprising:

a vacuum envelope having a front panel on
front openiﬁg of a cylindrical side plate and a back
plate on rear opening being hermetically sealed;

a fluorescent display member formed by
arranging fluorescent screens in matrix form onto an
inner surface of said front panel;

an anode electrode group comprising a
plurélity of accelerating anodes arranged on periphery
of each of said fluorescent screens;

a cathode electrode group comprising cathodes
for electron emission arranged independently
corresponding to each of said fluorescent screens;

a grid electrode group comprising a piurality
of control grids arranged between said cathode electrode
group and said fluorescent display member in direction
of row (or column) corresponding to each fluorescent

screen of said fluorescent display member and having an

This Sheet Has Been Replaced
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i nner surface of the front panel 2. If electrons are Pnitted fron1any of

! 1 E A %%

corresponding to that, dlvergent beam of the el ectff oNsS RAFIAS
i correspondi ng mnndOM/hoIe 28, and is subjected to
"~ high voltage and accel erated during passjgng t hrough the w ndow hol e 28 and
“irradiated onto rescri bed fhggée cent _screen In.this

R,
case, since the® iEEE BPaPPﬁﬁlgﬁo 785 RAFRLPE £ e8F§SF§tfﬁpglgﬁ9§rn t he
potential gradie t %gﬁhggﬁggggra%gggggggcgggﬁ w?glly uni form thereby

t he divergent b2&m a par he accel erating anode

27. Consequently, the leErgég? Egéghkédbr gngtggggyagghgngl$1h&3213$% to

the fl uorescent screens 5 respect ares
be obtai ned on 5Eebsekore%ebéebagsdsmﬁgsanahetﬁéspgayeguekaarel gided of
Cbrightly. In addition e W ndow hole 28 can be utilized in arbitrarily
sel ecting roundsghapgatheabaBlebatoghagectp Lhedirketidacerdicad v (e
i nventi on as above descri bed, a
row) corresponding to each fluorescent screen of said

fluoreécent display member,

wherein each control grid of said grid
electrode group and each back electrode of said back
elecﬁrode group constitute matrix,

characterized in that the control grid being
at least on a peripheral portion of the vacuum envelope
is slanted so that passing electrons are deflected

towards the fluorescent screen of the peripheral

portion.

10. A light source display tube comprising:

-a vacuum envelope having a front panel on
front opening of a cylindrical side plate and a back
plate on rear opgning being hermetically sealed;

a fluorescent display member formed by
arranging fluorescent screens in matrix form onto an
inner surface of said front panel;

an anode electrode group comprising a

plurality of accelerating anodes arranged on periphery

of each of said fluorescent screens;
This Sheet Has Been Reilace
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channel -shaped control grid with U shaped cross-section abuts on_an upper
surface of a substrate and sides of the control- 'd"‘on‘
ci'rcunferential surface of the ceramic substra eﬂaISeSHﬂ ontcted with
the circunferential surface and extended to a nlear sBEP
substrate, and a lead wire for each of the ele roups nount ed on the
~‘ceranmi c substrate penetrates the ceram c>&ubstrate or is taken throu
notched portion of the ci ric p@tdosiet iedlechinode reun IempHRimg cat

~stray el ectrons fron1port|on ot .her, than an el ectron passing portion of the
control grid is §Epﬁrl€§§€@‘hrﬁ¥'%é°ﬁsét¥6@%ﬂds§1rﬁ?%ﬁ%]§ecureI y
prevented. Al so, the substrate i S floatln fronlthe back pl ate
of the vacuum eRPEFESEC 3P %s qﬂ? as a

back el ectrode group, a cat%%q lec% %%%.%‘%H% é%ﬁ%yf%fﬂéf r6¥§%égfap or

t he

of control grids arranged between said cathode electrode
group and said fluorescent dispiay member in direction
of row (or column) corresponding to each fluorescent
screen of said fluorescent display member and having an
electron passing hole for passing electrons from each of
the cathodes as divergent beam; and
| a back electrode group comprising a plurality

of back electrodes arranged at the rear surface side of
said cathode electrode group in direction of column (or
row) corresponding to each fluorescent screen of said
fluorescent display member,

wherein each control grid of said grid
electrode group and each back electrode of said back -
electrode group constitute matrix,

characterized in that said accelerating anode
is a flat shadow mask plate installed in front of the
fluorescent display member and having a plurality of
window holes for passing divergent beam to excite the

fluorescent screen.

Sheet Has Been Replaced
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like, are installed on the surface of the substrate, and a getter is
installed on the rear surface of the substratée, thereby a getter film due

L to flash of the getter is formed on the back plate and the electric trouble
- due to the getter filmcan be securely py@vented. Consequently, flushing of

the getter can be perfornmed sufficiently, and the degree of vacuum degree
wi thin the vacuum envel ope can begmsoll 'ncra1red by the getter and the

reliability can be inproved. Furt EﬂaGad Wilf e grasped by joint portion
bet ween the back plate and a cylindrical side plate of the vacuum envel ope
rises vertically along an inner surface of _.the cylindrical side plate, and

the substrate is supported and fixed upPer end rtion of the lead wire
in floating fromthe back Bte, ther a peciaﬁ 22 support nenber for
supporting the substr g i i - ' ck el ectrode,
t he cat hode, _
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the control grid and lead wires for these el ectrodes can be installed
utilizing both surfaces of the substrate, the space between each el ectrode
land thé space between each lead wire can be w dened and the el ectric
.trouble can be mnimzed. Since a control grid is constituted by assenbling
an electrode plate with donme-shaped nesh portions fornmed at substantially
regul ar intervals by nmeans of etching and press formng and a shield plate
‘manuf act ured by draw ng and having holes bored to be fitted to the

dome- shaped nesh portions, the field em ssion phenonenon can be securely
prevented. Al so, since the control grid being at |east on a peripheral
portion of the vacuum envelope is slanted so that passing electrons are
defl ected towards the fluorescent screen on the peripheral portion,

el ectrons enmitted fromthe cathode through tha/S%ontrol grid to the

peri pheral portion can be accurately defl ected and projected towards the

I ntended fl uorescent screen on the peri ij ti o @Consequently, the
stray electrons to other fluorescent scrlendc be ented and hi gh




qual ity displaying becones possible in the large screen display as a whole.
Further, since an accelerating anode of plate formhaving a plurality of

wi hdow ol es for accel erat | ng and 23 transmitting divergent beamfrom
't he cathode is installed, the divergent beam can be prevented from bei ng
concentrated to a part of the accelerati ngoanode. Consequently, the
irradiation efficiency of the di vergent the flgiorescent screen can
be inproved significantly. - 24 - Frsag G 4ht sour ce di spl ay

t ube conprising a vacuum envel ope (1) h éht ansni ssive front
panel (2)

12 12



on a front opening of a rectangular side plate (4) and a back plate (3) on
a rear opening thereof being hernetically sealed; a fluorescent display
imefrber (5) formed by arranging fluorescent screens in matrix formonto an
‘inner surface of said front panel (2); an anode el ectrode group (6)
conprising a plurality of accelerating anodes (61, 62 ...) arranged on a
peri phery of each of said fluorescent scgggns; a cat hode el ectrode group
(7) conprising cathodes (712- 742) for el€ectron em ssion arranged

i ndependent|y corresponding to each g :l | uorgmcent screens; a grid
el ectrode group (8) conprising a pl I &0 | grids (81-84)
arranged between said cathode electrode group (7) and said fluorescent

di splay nenber (5) in a direction of rows (or'colgnns) corresponding to
each fluorescent screen of said fluorescent displ menber (5) and having

an el ectron passing hol is_g ‘%mwm%m each of the

cat hodes (711- 733) as £atcBhaicontA=haacagstrode group (10)
conprising a plurality ?f 5B

=\
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back el ectrodes (101-103) arranged at the rear surface side of said cathode
el ectroge group (7) in a direction of colums (or rows) corresponding to
each fluorescent screen of said fluorescent display nenber (5), wherein the
control grids (81-84) of said grid electrode group (8) and the back

el ectrodes (101-103) of said back el ectrogg group (10) together constitute
a matrix, 11111111 1121111 111111212111111 - 25 - characterized in that a
substrate (14) for nounting said catho!EEele de up (7), said grid

el ectrode group (8) and the back el ect ellg d1 hereon i s suspended
at a distance fromthe back plate (3) of said vacuum envel ope (1), that
said control grids (81-84) are of channel -shaped formw th?Z substantially .
U-shaped cross-section and a U shaped opening end surface gbutting the

upper surface of the substra1f5(14),, T T T
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that sone sides of the control grid oppose a circunferential surface of the
suhstrage (14), are in close contact with this circunferential surface and
extend to the rear surface of the substrate (14), and that a lead wire (12)
for each of the electrode groups (6-10) is introduced froma rear surface
side of said substrate (14) through a through-hole or a notched portion of
the substrate (14). 2. A light source ddfplay tube as set forth in claim
1, wherein said cathodes (712-742 re ipdirectl] y-heated cat hodes where
oxide is coated on a nickel sl eevﬁj éect Ii/ ed cat hodes where oxide
I's coated on tungsten. 3. A light®soMc I 8pl be as set forth.in claim
1, wherein said back electrodes (101-103) are conductive |ayers fornmed on
the substrate (14). 4. A light source display tube aszet forth in claimi,

wherein a getter (19) is in e substrate (14)
so that a getter film (8 _[s L0 -0 ‘dl-are L) .
\\ s
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- 26 - 5. A light source display tube as set forth in claim4, wherein
sald getter (19) is installed through a mounting plate (20) to the rear
sur'face of the substrate (14). 6. A light source display tube as set
forth in claim1, wherein lead wires (12) are installed on a joint portion
bet ween the back plate (3) and the side plate (4) of the vacuum envel ope
(1), and wherein the lead wires (12) withirfigot he vacuum envel ope (1) rise in
parallel to the side plate (4), and th aS supported on the
upper end portion of the |lead wres (1F{ ql sta caromthe back plate
(3). 7. A light sour e dlsplay t ube r?h 'n"claim 6, wherein the

channel - shaped grids ( < 84) aze nmounted on the substrate (14), and wherein
si des of the control glr ential surface
of the substrate exten e of A bt r &t 4), and wherein
t he extended portions 4 1 5G
N E
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supported by the upper end portions of the |lead wires.(12). 8. A i ght
source I splay tube as set forth in claim1, characterized in that said
control grids (81-84) are each conposed of an electrode plate (23) with
done- shaped nesh portions (24) as the electron passing portion formed in
substantially regular intervals by neans g)jg etching and press form ng, and
a shield body (25) with U shap CLOSam Sectign ving holes (26) to be
fitted to the dome-shaped mash%r'i (24 manuf actured by drawing to
cover said electrode plate (23)% *itule eet - 18 March 1997 - 27 -
REPLACEMENT SHEET 9. A light source display tuhe as set forth in-claiml,
characterized in that the electron pass@eg hol&€s of the > rolzsréds (81,
84) in the peripheral area of the
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vacuum envel ope (1) are slanted as a whole relative to the fluorescent
screen so that passing electrons are deflected towards the fluorescent
séreen™of the peri pheral portion. 10. A light source display tube as set
forth in claiml, characterized in that said accel erati ng anodes (27) are
formed by a flat shadow mask plate installed in front of the fluorescent
di spl ay nenber (5), and having a plurality of w ndow holes (28) for passing
di vergent beans (11) to excite the fluorescent screen. 28 characterized
in that said control grid is conposed of94h el ectrode plate with

done- shaped nesh portions as thegel ectLon passi portion formed in
substantially regular interval SF ieé‘of isfng and press form ng, and
a shield body with U shaped cro¥-s®c *ha holes to be fitted to the

dome- shaped nesh portions and manufactured by draw ng
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to cover said electrode plate. 9. A light source display tube

coppri gi ng: a vacuum envel ope having a front panel on front opening of a
cylindrical side plate and a back plate on rear opening being hernmetically
‘seal ed; a fluorescent display nmenber formed by arranging fluorescent
screens in matrix formonto an inner surface of said front panel; an anode
el ectrode group conprisi ng ABSERAGH QR THE PEICLOSHREg anodes arranged on
periphery of each of said fluorescent screens; a cathode el ectrode group
conprising cathodes for el egt.r 1.SSL.0 g iL,hdependent |y
correspondi ng to each of saﬁéGﬁ&uggggggnPIgééggnggsg grid el ectrode group
conprising a plurality of control grids arranged between said cat hode

el ectrode group and said fluorescent display nenber in direction of row (or

col um) CorreSpO”diﬁgﬂ%Eg%Quiéé'oéféSfQ} 8Gb&ehsOL §ALE LispLgecent

di spl ay nenber and ‘havi

5 arranged in matrix form in one plane to constitute a
large screen display.device, whe;e stray path for
electrons emitted from the cathode is eliminated, and
concentration of the electric field of the control grid
to disturb the electron flowing is prevented, thereby
the pseudo light emission is prevented and the electric

trouble is minimized in simple constitution.

(Please note that Figure 8 should accompany the abstract when published)



29 —etectron passing hole for passing electrons fromeach of the cathodes as
di vergent beam and a back el ectrode group conprising a plurality of back
el ectrodes-arranged at the rear surface side Qf said cathod ectr

group ’in direction of columm (or row) cor r4espb..u.‘. jge 561%%?1?.8%\45?%3%%7
screen of said fluorescent display nenbe@, wherei n each control grid of

said grid el ectrode group and each back el ectrode of ; ' K _Eef ect e
group constitute matrix, characterized in that the ﬁ#@ﬁ’%%"g%% at
l east on a peérigpimsal portion of the vacuum envel ope 4.5 9 3"APH 1997t hat

. passing electrons are deflected towards the fluore [%gkéaﬁeen"aﬁgrhe

peri pheral portion. 10. A |ight source display tube conprising: a
vacuum envel dpe havihight fsontceahiesplay ftubd opsguigind £ wyduwdri cal side

~plate and a back plate pp rear, openjng being hermefically sealed;

on a front opening of a rectangular side plate (4) and a

back plate (3) on a rear opening thereof being
hermetically seaied;

a fluorescent display member (5) formed by arranging
fluorescent screens in matrix form onto an inner surface
of said front panel (2);

an anode electrode group (6) comprising a plurality of
accelerating anodes (61, 62 ..) arranged on a periphery
of each of said fluorescent screens;

a cathode electrode group (7) comprising cathodes (712-
742) for electron emission arranged independently
corresponding to each of said fluorescent screens; a
grid électrode group (8) comprising a plurality of
control grids (81-84) arranged betwéen said cathode
electrode group (7) and said fluorescent display member
(5) in a directiqn of rows (or columns) corresponding to
"each fluorescent screen of said fluorescent display
member (5) and having an electron passing hole (91-93)
for passing electrops from each of the cathodes (711-
733) as a divergent beam; and

a back electrode group (10) comprising a plurality of
back electrodes (101-103) arranged at the rear surface
side of said cathode electrode group (7) in a direction
of columns (or rows) corresponding to each fluorescent
screen of said fluorescent display member (5),

wherein the control grids (81-84) of said grid electrode
group (8) and the back electrodes (101-103) of said back

electrode group (10) together constitute a matrix,

* c L M s *
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a fluorescent display nenber forned by arranging fludfescent scree I n

matrix formonto an i nner surface of said front panel

group conprising a plurality of acceleratlngsgm :-""Lwnﬂn._.n y
of each of said fluorescent screens; 2 a __%%%ﬁe eH-ote—grotp
conpri sing cathodes for el ectron em ssiofi’arranged i ndependent!y

corresponding to each of said fluorescent screens; a grid el ectrode group
conprising a plurality of control grids arranged bet ween sai d cat hode
el ectrode gr mh{arau:l:egzﬁizbd | iortdsde sjibﬁdzaw:e‘re(ritﬂdr fcn: drimmjiiimgl sdidow (or

d?lsglm;gl ?r;)%?é:l%%%c?i%av]len%te% eel%y%q{ Q(tss;sﬁgqe arss %ﬁ‘?‘%t rons
from each of (Bhe arat hide oaask chl@gﬂme lwaaoap a(rch)a dhmdecfﬂ €icd r ode group
comprising a méﬂéﬂdé&/at a distance from the back plate (3) of said
vacuum envelbpe (1),
that said control grids (81-84) are of channel-shaped
form with a sﬁbstantially U-shaped cross-section and a
U-shaped opening end surface abutting the upper surface
of the substrate (14), and
that some sides of the control grid oppose a
circumferential surface of the substrate (14), are in
close contact with this circumferential surface and .
extend to the rear surface of the substrate (14), and
that a lead wire'(12) for each of the electrode groups
(6-10) is introduced from a rear surfacelside of said
substrate (14) ﬁhrough a through-hole or a notéhed

portion of the substrate (14).

2. A light source display tube as set forth in claim
1, wherein said cathodes (712-742) are indirectly-heated
cathodes where oxide is coated on a nickel sleeve, or
directly heated cathodes where oxide is coated on

tungsten. .

3. A light source display tube as set forth in claim
1, wherein said back electrodes (101-103) are conductive

layers formed oh the substrate (14).

4. A light source display tube as set forth 1n claim
1, wherein a getter (19) . is installed on a rear surface
of the substrate (14) so that a getter film (21) is
formed on the back plate (3).

* ¢ L M 5 %
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of - back el ectrodes arranged at the rear surface side of eﬁ%r%%SQMENJSHEET
el ectrode group in direction of colum (or row) correspoj qkﬂg th
fluorescent screen of said fluorescent d'Splqytﬂﬁqaﬁ{sh ! ¢
grid of said grid electrode group and ea2 ba\.,r\ erectiotde—of—saro back

el ectrode group constitute matrix, charaéterized in that said accel erating
-anode is a flat shadow nmask plate installed in front of the fluorescent

- display nmenber and having a plurality of w ndow holes for passing divergent
- beamto excite t het flighlessenrce ciksplayhtsbshetsestBetn Rept babu

4, wherein said getter (19) is installed through a

‘ol

mounting plate (20) to the rear surface of the substrate
(14). '

6. A light source display tube as set forth in claim
1, wherein lead wi:es (12) are installed on a joint
portion between the back plate (3) and the side plate
(4) of the vacuum envelope (1), and wherein the lead
wires (12) within the vacuum envelope (1) rise in
parallel to the side plate (4), and the substrate (14)
is supported on the upper end portion of the lead wires

(12) at a distance from the back plate (3).

7. A light source display tube as set forth in claim
6, wherein the channel-shaped grids (81-84) are mounted
on the substrate (14), and wherein sides of the control
girds (81-84) opposite to the circumsferential surface
of the substrate extend to the rear side of the
substrate (14), and wherein the extended portions are
supported by the upper end portions of the lead wires
(12).

8. A light source display tube as set forth in-claim
1, characterized in that said control grids (81-84) are
each composed of an electrode plate (23) with dome-
shaped mesh portions (24) as the electron passing
portion formed in substantially regular intervals by
means of etching and press forming, and a shield body
{(25) with U-shaped cross-section having holes (26) to be
fitted to the dome-shaped mesh portions (24) and
manufactured by drawing to cover said electrode piate
(23) .
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9. A light source display tube as set forth in claim

1, characterized in that the electron passing holes of
the control grids (81, 84) in the peripheral area of the
vacuum envelope (1) are slanted as a whole relative to

" the fluorescent screen so that passing electrons are
deflected to&ards the fluorescent screen of the

peripheral portion.

10. A light source display. tube as set forth in claim
1, characterized in that said accelerating anodes (27)
are formed by a flat shadow mask plate installed in
front of the fluorescent display member (5), and having
a plurality of window holes (28) for passing divergent

beams (11) to excite the fluorescent screen.
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