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LIGHT SOURCE DISPLAY ~UBS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a large screen 

display device, ·more particularly ~o a light source 

display tube to constitute a picture element of a color 

display device. 

Description of the Prior Art 

When a mopochromatic display tube utilizing light 

emission of fluorescent material is made one picture 

element and such monochromatic display tubes are 

arranged in matrix form to constitute a large screen 

display device, disadvantage occurs in that a space is 

~roduced on connecting portion of each monochromatic 

aispla:Y tube thereby improvement of resolving power is 

di.£ f°ic\11 t_, and the high resolving power may be 
... : ·1:-. • . 

·a_ccomp·~~-.l:ed:. by high cost. 

"- _Consequently, in the prior art, a light source ....... ·' ·-.......... ·~ 

display tube improving the above-mentioned disadvantage 

is dii;;?.iosed in a light source display tube which was 

invented py .-~obayashi et al. and f"il~~ to the Japanese 

Patent Office by. Ise ... Denshi Kogyo Co., Ltd. on 8th July 

1985 and laid open on 19th. January 1987 .• 

The light source display tube 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 

·-._ 
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FIG. 3. The figures show the case that a fluorescent 

screen having respective fluorescent materials of R 

(red), G (green) and B (blue) each made one picture 

element is arranged in matrix form of 3 x 3 picture · 

elements in number. 
., 

In these figures, numeral l designates 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 S 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 SR, SG and SB of the 3 x 3 

picture elements. Wherein suffix of the fluorescent 

screens SR, SG and SB correspond to red (R), green (G) 

and blue (B) respectively. 

Numeral 6 designates an anode electrode group 

comprising a plurality of accelerating anodes 61, 62, 

••• arranged corresponding to periphery of the 

fluorescent screens SR, SG and SB 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 
( 
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fluorescent screens SR, SG·, SB of the fluorescent 

display member 5, and these cathodes 711 - 733 are 

supported between a pair of supports 17a, l7b. Wherein 

first and second 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 oxide 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 f~r row selecting 

arranged between the cathode electrode group 7 and the 

fluorescent display member S, 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 SR, SG and SB of the fluorescent display member 

s. 
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 SR, SG and SB 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 
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101 - 103 are a conductive layer of silver or the like 

formed on the back plate. 

Each of the back electrodes 101 - 103 is given 

negative potential and 0 V or positive potential of · 

several V with respect to the potential 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, operatiqn will be described. When each of 

the back electrodes 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 ac.cel~rating anodes 61, 62, 

thereby the cutoff state occurs. 

In this state, if O V or positive potential 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 11 cannot 
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pass through the electron passing holes 91 - 93 of these 

control grids 81 - 83, thereby the electron beam 11 can 

not flow to the accelerating anodes 61, 62, ... ' and 

each of the fluorescent screens SR, SG and SB of the. 

fluorescent display member 5 does not emit light. 

If the potential 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 

SR, SG and SB 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 SR, SG 

and SB and each of the back electrodes 101 - 103 of the 

back electrode group 10 are selectively controlled to 

drive (dynamic drive), thereby only the fluorescent 

screens SR, SG and SB with both electrodes crossing can 

emit light selectively. 

As above described, the fluorescent screens SR, SG 

and SB 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, SG and SB, thereby the 
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light source display tube of high brightness emission 

can be obtained. 

Consequently, when a large screen color display 

device is assembled using the light source display tu~e 

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 and the cost 

can be made low, but also the weight of the ···display 

device can be reduced. 

In the shown example, although the fluorescent 

screens composed of the 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 surf ace 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 
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cross-section, and a shield plate 18 made of metal 

projecting laterally is attached to each such control 

grid, thereby stray electrons from gap between each 

control grid and the back plate is absorbed by the 

shield plate 18 and the pseudo emission of the 

fluorescent screen due to the stray electrons is 

prevented effectively (for example, Japanese utility 

model application No. 62-114562). 

Further, as disclosed in· Japanese patent 

application laid-open No. 62.-241256 for example, an 
... 

electron passing portion formed on each of the control 

grids 81 - 83 as above des¢!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, •.• with U-shaped cross-section 

are 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 
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formed on both lateral edge portions of the control grid 

abutting on the back plate 3. 

On the other hand, electrons emitted from the 

cathodes 711, 712, ••• are attracted by a voltage 

applied to the control grids 81, 82, ••• and apt to move 

to both lateral sides of the control grid. Consequently, 

stray electrons occurs from the notched recess 13 

thereby the pseudo emission may be produced. 

Also if ·a control grid manufactured by means of 

etching and-press forming is used as the channel-shaped 

control grid with U-shaped cross-section, when the .. ~ : 

electric field of 108 V/m or more is applied to the 

control grid, the electron emission is produced due to 

~he field emission phenomenon and the pseudo emission 

may be produced at the fluorescent display member due to 

the emitted electrons. 

In this case, if the control grid is manufactured 

by drawing 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 film 17 and 

the control grid Bl. 

I 
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Since the cathodes 711 - 733, the control grids 

81 - 83, the back electrodes 101 - 103 and lead wires 

for these electrodes are installed on the back plate· 3 

of the vacuum envelope 1, it is difficult to widen the 

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 101 and the 

control grid 81 being next or near the side plate of .the 

vaquum envelope 1, must be installed not just behind the 

fluorescent screen SR corresponding to these but on 

position facing partially to the next fluorescent screen 

SB, i.e., position shifted towards the center of the 

vacuum envelope 1. Consequently, electrons emitted from 

the cathode 712 are guided towards the fluorescent 

screen SR and also may be leaked to the next fluorescent 

screen SB thereby the pseudo emission may be produced in 

the· fluorescent screen SB. 
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Also when electrons emitted from the cathodes 

711 - 733 respectively are accelerated by the 

accelerating anodes 61, 62, ••• , a part thereof charges 

a top end edge portion of the skirt of the accelerating 

anode extending towards the back plate, and discharge is 

produced at the edge portion. Consequently, divergent 

beam may not be irradiated uniformly and efficiently 

from the cathodes 711 - 733 onto the fluorescent 

screens SR, SG, SB 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 

phenomenon 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 electrode group and a back 

electrode group. thereon is provided in floating from a 
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back plate of a vacuum envelope, and the control grid is 

of channel shape with U-shaped cross-section and a 

U-shaped opening end surf ace abuts on upper surf ace of 

the substrate, and sides opposed to a circumferential 

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 lead 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 

trou~le 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 th~ 

electrodes rises vertically along an inner surf ace 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. 
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Since the control grid is provided with an 

electrode plate manufactured by means of etching and 

press forming, and a shield body manufactured by drawing, 

having a hole fitted to a dome-shaped mesh portion of 

the electrode 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 passin9 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 display member, the divergent electron 

beam can be irradiated onto the fluorescent screen of 

the fluorescent display member uniformly and efficiently. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. l 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; 
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FIG. 3 is an exploded perspective view of a part 

of FIG. 1; 

FIG. 4 is a transverse sectional view of a light 

source display tube of another example in the prior art; 

FIG. 5 is a view illustrating a transverse section 

from direction 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 transverse 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; 
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FIG. 15 is a transverse sectional view of 

assembling state of FIG. 14; 

FIG. 16 is a transverse sectional view of 

assembling state illustrating another control grid; 

FIG. 17 is a transverse sectional view of a light 

source display tube as another embodiment of the 

invention; and 

FIG. 18 is a transverse sectional view of a light 

source display 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 ref erring 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 surf ace 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 Sa, Sb of control grids 81 - 83 to constitute 

the grid electrode group 8 opposed to a circumferential 

surface of the ceramic ~ubstrate 14 are closely 

contacted with the circumferential surfaces and extended 

to the rear surface of the ceramic substrate. 
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The lead wire of each electrode group penetrates 

the ceramic substrate or is introduced through a notched 

portion (not shown) of the circumferential surface of 

the substrate to the rear surface of the ceramic 

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 subst~ate. 

In FIG. 10, FIG. 11 illustrating anoth~r embodiment 

of the invention, numeral 19 designates a g~:tter mounted 

on a rear surface of a substrate 14 in floating 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 produced. The getter 19 may be mounted directly 

on the rear surface of the substrate, or otherwise as 

shown in FIG. 11, a shield. portion 22 of U-shaped form 

is mounted on the rear surface 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. 
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In FIG. 12, FIG. 13 illustrating a light source 

display tube as still another embodiment of the 

invention, a lead wire 12 (Only one side is shown in the 

example.) installed at least to position near the four 

corners of the.vacuum envelope 1 is grasped by a joint 

portion between the back plate 3 and the cylindrical 

side plate 4 of the vacuum envelope 1, and rises 

vertically along the inner surf ace of the cylindrical 

side plate in the vacuum envelope 1. Numeral 14 

designates a ceramic substr~te supported in'' floating 

from the back plate 3 by each lead wire 12, and the lead 
··:. 

wire 12 is utilized as a ~art of lead wires for the back 

electrodes 101 - 103, the cathodes 711 - 733, the 

control grids 81 - 83 or the like installed on the 

surface 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 Ba, Sb of the control grid 

opposed to the circumferential surf ace 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 

fix.ed to the extended portion Sb and supports the 

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 
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substantially regular intervals by means of etching and 

press forming, and numeral 25 designates a shield body 

manufactured by drawing and having holes 26 bored at 

substantially regular intervals to be fitted to the 

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 integrated, for example, by spot 

welding or the like at part of the overlaid portion, 

thereby the. control grid is formed. 

Consequently, the electron beam emitted from the 

cathodes 111 - 733 is diffused by the dome-shaped mesh 

portion 24 and irradiated to the fluorescent screens SR, 

5G, SB, 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 ·electrode 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 

stabilized.using the small back electrodes 101 - 103 
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having nearly the same width as that of the U-shaped 

opening of the electrode plate 23, and the same voltage 

from the same power source is applied to both the 

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 thro~gh 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 periphery of the control grids 81, 84. 

Consequently, from the electron passing portion 9 
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opening by this inclination, the electrons are emitted 

in the perpendicular direction with respect to the 

inclination and irradiated to the fluorescent screen SR 

of the corresponding periphery. Consequently, the 

electrons are not incident to the neighboring 

fluorescent screens SG, SB as in the prior art, thereby 

emission in each fluorescent screen 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 only 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 ar~ 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 SR, SG, SB and the control grids 81 - 83, and 

connected electrically to each of the fluorescent screens 

SR, SG, SB and an aluminium film (not-shown) for 
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preventing the electron reflection provided on the 

inner surface of the front panel 2. 

If electrons are emitted from any of the cathodes 

711 - 713, through any of the control grids 81 - 83 

corresponding to that, divergent beam of the 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 

SR, SG, or SB. 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 unifo.rm, 

thereby the divergent 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 SR, SG, SB 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 surf ace of 

the ceramic substrate are closely contacted with the 

circumferential surface and extended to a rear surface 
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of the substrate, and a lead wire for each of the 

electrode groups mounted on the ceramic substrate 

penetrates the ceramic substrate or is taken through a 

notched portion of the circumferential surf ace of the 

substrate, thereby stray electrons from portion other 

than an electron passing portion of the control grid is 

suppressed and the pseudo emission can be secure;ty 

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 electrode 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 elec·tric 

trouble due to the getter film 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 cylindrical 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 of the lead 

wire in floating from the back plate, thereby a special 
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support member for supporting the substrate is not 

required. Also since the back electrode, the cathode, 

the control grid and lead wires for these electrodes can 

be installed utilizing both surfaces of the substrate, 

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 constituted 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 cathode through the control grid to the 

peripheral portion can be accurately deflected and 

projected towards the intended fluorescent screen on the 

peripheral portion. Consequently,·th~ 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 
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transmitting divergent beam from the cathode is 

installed, the divergent beam can be prevented from 

being concentrated to a part of the accelerating anode. 

Consequently, the irradiation efficiency of the 

divergent beam to the fluorescent screen can be improved 

significantly. 
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THIS SHEET HAS BEEN 
REP.LACED 

WHAT IS CLAIMED IS: 

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 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 
,• 

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 screens; 

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 havi~g 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, 

111111111111111111111111111111 
* C L M S * 
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THIS SHEET HAS BEEN 
REPLACED 

wherein each control grid of said grid 

electrode group and each back electrode of said back 

electrode group constitute matrix, 

characterized in that a substrate for mounting 

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 circumferential· surface of the substrate 
.. 

are closely contacted with.· the 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. 
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4. A light source display tube as set forth in 

claim 1, wherein a getter is installed on rear surface 

of the substrate so that a getter film is formed on the 

back plate. 

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~~ween the back plate and the cylindrical side 

plate of the 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. 
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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 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 

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 screens; 

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 c_athodes as divergent beam; and 

a back electrode group comprising a plurality 

of back electrodes arranged at the rear surf ace 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, 
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characterized in that said control grid is 

composed of an electrode plate with dome-shaped mesh 

portions as the electron passing portion formed in 

substantially regular intervals by means of etching and 

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 opening of a cylindrical side plate and a back 

plate on rear opening being hermetically sealed; 

a fluorescent display member formed by 

arranging fluorescent sere.ens in matrix form onto an 

inner surface of said front panel; 

an anode electrode group comprising a 

plurality of accelerating anodes arranged on pe_riphery 

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 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 
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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 surf ace side of 

said cathode electrode group in direction of column (or 

row) co,rresponding 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 the control grid being 

at least on a peripheral portion of the vacuum envelop~ 

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 havi~g a front panel on 

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 comprising a 

plurality of accelerating anodes arranged on periphery 

of each of said fluorescent screens; 
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a cathode electrode group comprising cathodes 

for electron emission arranged independently 

corresponding ~o each of said fluorescent screens: 

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 co·1umn) 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 beami and 

a back electrode group comprising a plurality 

of back electrodes arranged at the re.ar 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 accelerati~g 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. 
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