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trodes 12, in a matrix of 4 rows by 2 columns, as the third control
electrodes for controlling the moving di- The invention relates to a light
emitting display  rection of the thermoelectrons emitted from the cath-
tube, particularly as a light source of a large screen  ode 4. colour
display apparatus.                     5       The size of the data
electrode 10 is smaller than From EP-A-311 951, to be considered under Ar-
that of the scanning electrode 12. Of the eight data tide 54(3) EPC, a
display tube for a light source is  electrodes 10, two each arranged in the
same column known. Figure 1 is a sectional view showing such a  are
connected togetherto each of fourwiring leads 11 display tube and FIG. 2 is
an exploded perspective  arranged in the direction of the column, and of
the view of the same. Referring to FIG. I and FIG. 2, ref-  10  eight
scanning electrodes 12, two each in the same erence numeral 1 a denotes a
display screen shaped  row are connected together to each of the four
wiring In the form of a flat plate and having sixteen fluores-  leads 13
arranged in the direction perpendicular to cent display cells 8, 1b denotes
a frame bodyforming  the wiring leads 11, that is, in the direction of the
row. side faces of a vacuum envelope of the light emitting  The wiring
leads 11 and the wiring leads 13 are insu- display tube, 8A denote
accelerating anodes dis-  15  lated from each other by an insulating layer
so as not posed so as to surround the fluorescent surface ofthe  to come
into contact with each other. The data elec- fluorescent display cells 8,
14 denotes a planar elec-  trodes 10, scanning electrodes 12, wiring leads
11, trode as a first control electrode made In the form of  and wiring
leads 13 are formed on the substrate 1c by a flat plate, and 1c denotes a
substrate with such  printing. components as cathodes 4, second and third
control  20  Operation will be explained below. Referring to electrodes 10,
12, and their wiring leads 11, 13 dis-  FIG. 3, S1, S2, S3, and S4 indicate
scanning signals posed thereon. The light emitting display tube is con-
applied to two each scanning electrodes 12 in the structed by providing the
planar electrode 14 in the  same row, and D1, D2, D3, and D4 indicate data
sig- space surrounded by the frame member 1b and by     nals applied to two
each data electrodes 10 in the fixing the display screen 1a on one end of
the frame   25  same column. FIG. 4 is a timing chart of the applica- body
1b and the substrate 1c on the other end of the  tion of the signals S1 to
S4, and D1 to D4. FIG. 5 is a frame body 1b.
diagram showing arrangement in a matrix of the flu- The display screen 1a
Is provided with sixteen flu-  orescent display cells 8 formed on the
display screen orescentdisplay cells 8 coated with phosphor and ar-  1a.
Light emitted from each of the fluorescent display ranged in a matrix (4
rows by 4 columns) thereon.  30  cells 8 is controlled by applying the
signals S1 to S4` Each fluorescent display cell 8 is supplied with a high
and D1 to D4. voltage and adapted to emit light by being bombarded  The
operation for controlling the emission of light with electrons. The planar
electrode 14 is provided  will now be described. with sixteen openings 15
arranged In a matrix (4 rows  ON (positive)/OFF (negative) control of each
of by 4 columns) corresponding to the fluorescent dis-  35  the data
electrodes 10 and ON (positive)/OFF (nega- play cells 8.
tive) control of each of the scanning electrodes 12 are FIG. 3 is a plan
view showing the electrode struc-  performed at the timings of the data
signals and scan- ture on the substrate 1c, In which the horizontal direc-
ning signals as shown in FIG. 4. There are four phas- tion is the direction
of the row and the vertical direc-  es of periods In the combinations of
the ON/OFF tion is the direction of the column. In the center of the   40
states of the scanning electrode 12 and the ON/OFF substrate 1c, an exhaust
hole 2 is used for the evac0-  states of the data electrode 10 (i.e., where
the state uation of the interior of the display tube. There are  of the
scanning electrode 12 and the data electrode four directly heated,
elongated filament cathodes 4  10 are ON and ON, ON and OFF, OFF and ON,
and, disposed above the substrate 1c slightly spaced from  OFF and OFF,
respectively). The light emitting condi- its surface. When a heater current
is passed through   45  tion of the fluorescent display cell in each period
will each cathode 4, thermoelectrons are emitted from   be described below.
FIG. 6 and FIG. 7 are schematic the cathode 4.
diagrams showing states of potential in these four On the surface of the
substrate 1 c at the portions  periods. corresponding to the cathodes 4,
there are disposed   [err] Where both the scanning electrode 12 and the
eight data electrodes, In an array of 2 rows by 4 col-  50  data electrode
10 are in the ON state, the vicinity umns, as the second control electrodes
for controlling  of the heated cathode 4 becomes positive under thermionic
emission of the cathodes 4. Each data      the potential of the data
electrode 10 and the electrode 10, by being supplied with positive or neg-
scanning electrode 12, and hence thermoelec ative potential relative to the
potential of the cathode  trons are emitted. The emitted thermoelectrons 4,
controls thermionic emission of each correspond-  55  are deflected
underthe field of the scanning elec- ing cathode 4. On the surface of the
substrate 1 c at  trode 12 and accelerated by the planar electrode both
sides in the direction of the column of each data  14 to advance to the
corresponding fluorescent electrode 10, there are disposed eight scanning
elec-  display cell 8 and bombard the fluorescent dis- 2    



3                  EP 0 336 270 B1               4 play cell 8. Then, the
electrons coming into con-  On the other hand, when only the data electrode
tact with the phosphor material cause the fluores-  10b and the scanning
electrode 12a are ON, the ther- cent display cell 8 to emit light
(FIG.6[err]).  moelectrons are deflected so as to bombard only one [err]
where the scanning electrode 12 is in the ON  fluorescent display cell 8b,
as shown in FIG. 8(b), state and the data electrode 10 is in the OFF   5
causing the same to emit light In this way, by control- state, since the
data electrode 10 is disposed
lingthestatesofpotentialdevelopedalsobytheother closer to the cathode 4,
the field of the data elec-  scanning electrodes 12a and 12b and the data
elec- trode 10 affects the cathode 4 more strongly.  trodes 10a and
10b,onetofourofthefluorescentdis- Hence, in this case, the vicinity of the
cathode 4  play cells 8a to 8d can be selectively caused to emit becomes
negative so that the thermionic emis-  10  light. sion from the cathode 4
is suppressed and the     Since the prior art light emitting display tube
is fluorescent display cell 8 does notemit light(FIG.  constructed as
described above, in case of only the [err].
data electrode 10b and the scanning electrode 12a [err] Where the scanning
electrode 12 s in the OFF  are turned ON, but the data electrode 10a is
held neg- state and the data electrode 10 is In the ON state,  15  ative,
this causes the region of thermionic emission although the data electrode
10 is positive, both  from the cathode 4 to reduce to about one half as the
scanning electrodes 12 formed on both sides  shown in FIG. 8(b). Hence, the
brightness of the flu- of the data electrode 10 are negative, and more-
orescent display cell 8b can fluctuate between a case over, the size of
thescanning electrode 12 is larg-  of both the data electrodes 10 and 10b
being turned er than that of the data electrode 10, and hence  20  ON and
the other case of only the data electrode 10b the vicinity of the cathode 4
becomes negative so  being turned ON. There can also be a difference in
that the thermionic emission from the cathode 4  brightness, though
slightly, from the tolerance of as- is suppressed and the fluorescent
display cell 8  sembling such as positioning of the electrodes or does not
emit light (FIG.6 [err[.)              from the fluctuation of an input
voltage. [err] Where both the scanning electrode 12 and the   25  Further,
while the data signals D1 to D4 and data electrode 10 are in the OFF state,
the vicin-  scanning signals S1 to S4 as shown in FIG. 4 are be- ity of the
cathode 4 becomes negative so that the  ing applied to the data electrodes
10 and the scan- thermionic emission from the cathode 4 is sup-  ning
electrodes 12 as shown in FIG. 6 and FIG. 7, if pressed and the fluorescent
display cell 8 does  the polarities of adjoining sets of the electrodes 10
not emit light (FIG. 7 [err]).              30  and 12 are as shown in FIG.
9, then the thermoelec- In the described manner, the emission of light in
trons emitted from one of the cathodes 4 flow normal- each of the
fluorescent display cells 8 is controlled at  ly as indicated by the arrow
P, pass through the open- will by combination of the potential of the data
elec-  ing 15 in the control electrode 14, and bombard the trode 10 and the
scanning electrode 12. Since, here,  predetermined fluorescent display cell
8 to cause it to the potential of the data electrode 10 and the scan-  3S
emit light. However, there is the probability of a por- ning electrode 12
is controlled by the data signals D1  tion of the emitted thermoslectrons
flowing also in the - D4 and the scanning signals S1 - S4, it is made pos-
direction ofthe arrow Q and straying into otheradjoin- sible to have each
of the fluorescent display cells 8  ing openings 15, whereby other than the
predeter- emitting lightornotatwill by controlling these signals.  mined
fluorescent display cells 8 are caused to emit Now, when two data
electrodes 10, as adjoining   40  false light. two control electrodes, are
simultaneously ON, two   Furthermore, there is the probability of the elec-
adjoining fluorescent display cells 8 corresponding  tric field of a high
voltage of the anode Ba penetrating thereto emit light, and when only one
data electrode  through the gap between the frame body 1b and the 10 is ON,
only one of the fluorescent display cells 8  planar electrode 14 and
reaching the vicinity of the emits light. The difference in the light
emission in the  45  cathode 4, thereby causing electrons emitted from
fluorescent display cells 8 between these cases is  the cathode 4 to pass
through the gap and reach the shown in FIG. 8(a) and FIG. 8(b), wherein
four fluor-  fluorescent display cells 8 at the circumference of the escent
display cells 8a, 8b, 8c, and 8d controlled by  display screen la and cause
them to emit false light ON/OFF states of the corresponding two data
electro-  An object of the present invention is to provide a des 10a and
10b and two scanning electrodes 12a  50  display tube for light source in
which the quantity of and 12b are shown. When the data electrodes 10a
thermoelectrons emitted from the cathode when only and 10b are both turned
ON (positive potential) and  one data electrode is turned ON, will be
increased so the scanning electrode 12a is turned ON (positive po-  that
the brightness of the fluorescent display cell at tential), thermoelectrons
from the cathode 4 are de-  that time is not largely lowered below the
brightness flected by the field of the scanning electrode 12a as  55
thereof when two data electrodes are turned ON. shown in FIG. 8(a) and
bombard the corresponding     Another object of the present invention is to
pro- two fluorescent display cells 8a and 8b causing these  vide a display
tube for light source in which the flow two to emit light.
of thermoelectrons from a cathode is restrained so 3    



5                   EP 0 336 270 B1                 6 that other than the
predetermined fluorescent display  FIG. 9 is a sectional view of a prior
art light emit- cell designated as the picture element are notallowed  ting
display tube showing the flow of thermoelec- to emit false light.
trons from a cathode; Afurtherobject of the present invention is to pro-
FIG.10 is a perspective viewshowing a substrate videa displaytube
forlightsource In which stray elec-   5  of a display tube according to a
first embodiment trons travelling from cathodes to the display screen   of
the present invention; la are fully prevented.
FIG. 11 Is an explanatory drawing showing rela- In order to achieve the
above enumerated ob-      tionships between polarities of data electrodes
jects, a light emitting display tube according to the  and scanning
electrodes and the distribution of present Invention comprises
10      thermoelectrons from a cathode; - a vacuum envelope;
FIG. 12 is a sectional view showing the flow of - a planar display screen
with fluorescent dis-   thermoelectrons emitted from a cathode in a dis-
play cells arranged thereon in a matrix;         play tube according to a
second embodiment of - cathodes of elongated form for emitting elec-   the
present invention; trons, each cathode being disposed so as to  15  FIG. 13
is a sectional view showing a principal correspond to four respective
fluorescent dis-   portion of a display tube according to a third em- play
cells;                                      bodiment of the present
invention; and - a first, planar control electrode disposed be-   FIG. 14
is a sectional view showing a display tube tween said cathodes and said
display screen      according to a fourth embodiment of the present with
openings made therein, the latter corre-  20  invention. sponding to said
fluorescent display cells;      A preferred embodiment of the present
invention - an insulating planar substrate located opposite  will be
described below in detail with reference to the to said display screen with
respect to said cath-  accompanying drawings. odes;
Referring to FIG. 10, reference numeral 1d de- - pairs of second control
electrodes (so-called   25  notes a substrate, and on the substrate 1d,
there are "data-electrodes") disposed onsaid substrate,  disposed cathodes
4, data electrodes 10a, 10b as each of said pairs being directly under a
re-  second control electrodes, scanning electrodes 12a, spective cathode;
12b as third control electrodes, and electrodes 21, lo- - third control
electrodes (so-called "scanning  cated between the data electrodes 10a and
10b, and electrodes") disposed on said substrate, ori-  30  between the
scanning electrodes 12a and 12b as ented along the cathodes and being at
each   fourth control electrodes supplied with potential at a side of said
pair of second control electrodes;  predetermined level for reducing
fluctuation in bright- - shield electrodes provided on or extending
ness. Above the substrate Ic, there are provided a pla- from the substrate,
functionally separating ad-  nar electrode 14 as first control electrode
and a dis- jacent display cells from each other, so as to  35  play screen
1a with predetermined spacings between prevent electrons released by the
cathode of  one another, and these are contained in a frame body one
display cell to stray into adjacent cells.  1b as in the prior art. FIG. 11
is an explanatory draw- Preferable embodiments are defined In the de-   ing
showing a difference in emission of light between pendent claims.
the periods where both data electrodes are turned 40   ON and where one
data electrode is turned ON in a BRIEF DESCRIPTION OF THE DRAWINGS
display tube for light source with the electrode ar- rangement as described
above. FIG.1 is a sectional view showing a prior art light  Operation will
be described below. emitting display tube;                             In
the region of thermionic emission of the cath- FIG. 2 is an exploded
perspective view of FIG. 1;  45  ode 4, when both the data electrodes I Oa,
I Ob and FIG. 3 is a plan view showing an electrode struc-  the scanning
electrode 12a are turned ON, the ther- ture;
moelectrons are deflected as shown in FIG. 11(a), vir- FIG. 4 is a diagram
schematically showing the  tually in the same way as in the case shown in
FIG. timing of signals;                              8(a), whereby the
corresponding two fluorescent dis- FIG. 5 is a plan view schematically
showing a dis-  50  play cells 8a, 8b are both bombarded by the electrons
play screen;                                   to emit light. On the other
hand, when only one data FIG. 6 and FIG. 7 are diagrams schematically
electrode 10b and the scanning electrode 12a are showing the potentials in
the vicinity of the cath-  turned ON, the region of thermionic emission of
the odes;                                          cathode 4 includes the
portion corresponding to the FIG. 8 is an explanatory drawing showing rela-
55  fourth control electrode 21, and therefore, it is ex- tionships In the
prior art between polarities of  panded, as shown in FIG. 11(b), to
virtually twotimes data electrodes and scanning electrodes and the  larger
than that in the prior art. As a result, the ther- distribution of
thermoelectrons from a cathode;  moelectrons from such a wider region are
deflected 4    



7                   EP 0 336 270 B1                 8 to bombard one
fluorescent display cell 8b causing it  electrode 14 and the substrate 1c
are erected be- to emit light. Hence, its brightness becomes much  tween
the cathodes 4. The side shield electrodes 23 higher than that in the prior
art as shown in FIG. 8(b),  may be electrically connected at their top edge
to the reducing the difference in brightness of the fluores-  control
electrode 14 or isolated therefrom to connect cent display cells In the
case where the fluorescent   5   to an earth line instead. display portions
8a, 8b are both allowed to emit light,  Operation will be described below.
and thus an improvement is obtained such that the     First, the data
signals D1 to D4 and the scanning difference in brightness is made
virtually undetect-  signals S1 to S4 as shown in FIG. 4 are supplied to
able by vision. Similarly, when using other fluores-  the data electrodes
10 and the scanning electrodes centdisplaycells 8c, 8d separatelyfrom
orjolntlywith  10  12 as shown in FIG. 6 and FIG. 7. Supposing now that the
fluorescent display celis Ba, 8b to selectively  these electrodes 10, 12
have obtained polarities as cause one tofourof them toemit light, it
becomes pos-  shown in FIG. 13, the thermoelectrons emitted from sible to
reduce the difference in brightness by holding  one cathode 4 are allowed
to flow normally In the di- the fourth control electrode 21 ON and thereby
obtain  rection indicated by the arrow P and further to pass a
well-balanced and good image display.       15  through the opening 15 in
the control electrode 14. Such a fourth control electrode 21 also has a
per-  Thereby, the fluorescent display cell 8 corresponding formance to
reduce the differences in brightness re-  to the opening 15 is bombarded by
the electrons and sulting from tolerances of electrode positioning or as-
emit light. sembling.                                             Some of
the thermoelectrons emitted from the FIG. 12 is a drawing showing a second
embodi-  20  cathode 4 moving toward another opening 15 are de- ment of the
present invention. Referring to FIG. 12,  flected by the effect, for
example, of zero potential or reference numeral 22 denotes a back shield
electrode  negative potential of the side shield electrodes 23 and provided
on the substrate 1c. Defining a unit as com-  flow in the direction of the
arrow  R, and thereby, posed of one cathode 4, two data electrodes 10 as
caused to pass through the opening 15 and be lead second control electrodes
positioned under and fac-  25  onto the same fluorescent display cell 8 as
above via ing the cathode 4, and two scanning electrodes 12 as  the normal
route. Consequently, all the thermoelec- third control electrodes disposed
on both sides in the  trons emitted from the cathode 4 are concentrated on
direction of the column of the data electrodes, four  the designated
fluorescent display cell 8 causing the backshield electrodes 22are disposed
between each  same to emit light effectively. Thus, deterioration of two
adjoining units of foursuch units. The back shield  30  brightness at the
predetermined fluorescent display electrodes 22 are, for example, formed
out of carbon  cell 8 due to straying electrons or emission of false by
screen-printing on the substrate 1c Other compo-  light at other
fluorescent display cells 8, can be pre- nents corresponding to those shown
in FIG. 3 are de-  vented for certain. noted by corresponding reference
numerals and du-     FIG. 14 is a drawing showing a fourth embodi- plicated
explanation thereof is omitted here.  35  ment of the present invention.
Referring to FIG. 14, Operation will be described below.
reference numeral 1c denotes an insulating substrate In the present
embodiment, as described above,  provided within the vacuum envelope in a
manner there are disposed the back shield electrodes 22 be-  floating above
a back plate 24. The insulating sub- tween each of adjoining units. Hence,
by keeping the  strate 1c is formed out of a ceramic plate, a glass
potential of the back shield electrode 22 at a zero or  40  plate, or the
like. On the insulatingsubstrate Ic, there negative potential level at all
times, the thermoelec-  are provided the cathodes 4, the data electrodes
10, trons emitted from the cathode 4 in one unit likely  and the scanning
electrodes 12 in the same arrange- straying Into the adjoining unit are
affected by the  ment as in the previous examples. Reference numer- zero or
negative potential of the back shield electrode  al 14A denotes a first
control electrode which as a and thereby deflected as shown by the arrow
P'.  45  whole has a square form and its circumferential por- Thus, It does
not occurthat the thermoelectrons emit-  tions are bent so that the thus
made bent pieces 14b ted from the cathode 4 of one unit stray into the
open-  together with the control electrode 14A have a cross- ing 15 in the
planar electrode 14 corresponding to  section in a U-shape. other units as
was the case in the prior art, and there-  The first control electrode 14A
also has openings fore, the emission of false light at the fluorescent dis-
50  15 made therein. The edge portion 14b of the first play cells 8 in
other units due to such stray electrons  control electrode 14A Is arranged
to extend past the can be thus eliminated. As a result, each of the adjoin-
periphery of the floating insulating substrate 1 c as far ing units effects
the emission of light on the fluores-  as the vicinity of the back plate
24. cent display cell 8 by its own thermoelectrons and a  Although not
shown in the drawing, leads from good image display Is ensured.
55  the cathodes 4 and electrodes 10, 12, and 14Aare ar- FIG. 131s a
drawing showing a third embodiment  ranged to be taken out on the back side
of the back of the present Invention. Referring to FIG. 13, side  plate 24
through a cut made In the edge portion 14b shield electrodes 23 extending
between the control  of the first control electrode 14A, a cut groove made
5    



9                   EP 0 336 270 B1                  10 in the back plate
24, or the like. The first control elec-  said substrate (1c), each of said
pairs being trode 14A is provided with zero potential or negative
directly under a respective cathode (4); potential.
- third control electrodes, so-called "scan- Operation will be described
below.                       ning electrodes (12), disposed on said First,
a heater voltage is applied to the cathode 4   5  substrate (1c), oriented
along the cathodes so that thermoelectrons are emitted therefrom and a
and being at each side of said pair of sec- voltage, for example, at 8 kV
is applied to the anode        ond control electrodes (10); 8A Thereby, an
electricfield of high-voltage is devel-    - shield electrodes (22,23)
provided on orex- oped within the vacuum envelope between the fluor-
tending from the substrate (1c), functional- escent display cell 8 and the
first control electrode   10  ly separating adjacent display cells (8) from
14A, around the anode 8A as the center. At this time,       each other, so
as to prevent electrons re- the electric field partly tends to penetrate
into the vi-   leased by the cathode (4) of one display cell cinity of the
cathode 4 taking the route passing             (8) to stray into adjacent
cells. through the minute gap between the edge portion 14b of the first
control electrode 14A and the back plate  15  2. Alight emitting display
tube according to claim 1, 24 and the minute gap between this first control
elec-  where the shield electrodes consist of back shield trode 14A and the
periphery of the insulating sub-      electrodes (22) being disposed on the
substrate strate Ic.                                              (1c)
between units, with a unit defined as com- However, since the route Is
passing through such    posed of one of said cathodes (4) and its corre-
minute gaps and the route itself is bent and long, the   20  sponding
second (10) and said third (12) control high-voltage potential is
sufficiently attenuated on    electrodes (Fig. 12). the midway of the
route, so that It hardly reaches the vicinity of the cathode 4. As a
result, the stray elec-  3. A light emitting display tube according to
claim 2, trons passing through this route from the cathode 4     wherein
said back shield electrodes (22) are to the anode 8Aand the fluorescent
display cell 8 can   25  formed out of carbon on the substrate by screen be
prevented and hence there is no probability of       printing. emission of
false light at the fluorescent display cells 8.
4. A light emitting display tube according to claim 2, Although the above
described embodiments            wherein said back shield electrodes (22)
are held were all of a four-dot type in which one cathode 4   30  at a zero
potential or negative potential level at all makes four fluorescent display
cells 8 emit light, the  times. same effects as obtained from the above
described embodiments can be obtained even if the device is of  5. A light
emitting display tube according to claim 1, a two-dot type in which one
cathode 4 makes two flu-    where the shield electrodes consist of side
shield orescent display cells 8 emit light            35       electrodes
(23) extending from the substrate (1c) to the first control electrode (14)
and located be- tween the units, with a unit being defined as com- Claims
posed of one of said cathodes (4) and its corre- sponding second (10) and
third (12) control elec- . Alight1emittingdisplaytubehaving            40
trodes (Fig. 12). - a vacuum envelope; - a planar display screen (la) with
fluores-  6. A light emitting display tube according to claim 5, cent
display cells (8) arranged thereon in a    wherein said side shield
electrodes (23) are elec- matrix;
trically connected to said first control electrode - cathodes (4) of
elongated form for emitting   45  (14). electrons, each cathode being
disposed so as to correspond to four respective fluores-  7. A light
emitting display tube according to claim 5, cent display cells (8);
wherein said side shield electrodes (23) are elec- - a first, planar
control electrode (14; 14A)    trically connected to an earth line.
disposed between said cathodes (4) and   50 said display screen (1a) with
openings (15)  8. A light emitting display tube according to claim 1, made
therein, the latter corresponding to      where said substrate (1c) is
arranged floating said fluorescent display cells (8);            above a
back plate (24) of said vacuum envelope - an insulating planar substrate
(1c) located    and where said first control electrode (14A) has opposite
to said display screen (1a) with re-  55  an U-shaped cross-section, with
the edge por- spect to said cathodes (4);                    tions (14b)
extending beyond said substrate (1c) - pairs of second control electrodes,
so-cal-    so as to reach the vicinity of said back plate (24; led
"data"-electrodes (10), disposed on         Fig. 14). 6    



9                   EP 0 336 270 B1                 10 *   C   L   M   S
* in the back plate 24, or the like. The first control elec-  said
substrate (1c), each of said pairs being trode 14A is provided with zero
potential or negative       directly under a respective cathode (4);
potential.                                                - third control
electrodes, so-called "scan- Operation will be described below.
ning electrodes" (12), disposed on said First, a heater voltage is applied
to the cathode 4   5  substrate (1c), oriented along the cathodes so that
thermoelectrons are emitted therefrom and a         and being at each side
of sad pair of sec- voltage, for example, at 8 kV is applied to the anode
ond control electrodes (10); 8A. Thereby, an electric field of high-voltage
is devel-  - shield electrodes (22,23) provided on or ex- oped within the
vacuum envelope between the fluor-          tending from the substrate
(1c), functional- escent display cell 8 and the first control electrode
10  ly separating adjacent display cells (8) from 14A, around the anode 8A
as the center. At this time,       each other, so as to prevent electrons
re- the electric field partly tends to penetrate Into the vi-   leased by
the cathode (4) of one display cell cinity of the cathode 4 taking the
route passing            (8) to stray into adjacent cells. through the
minute gap between the edge portion 14b of the first control electrode 14A
and the back plate  15  2. A light emitting display tube according to claim
1, 24 and the minute gap between this first control elec-  where the shield
electrodes consist of backshield trode 14A and the periphery of the
insulating sub-     electrodes (22) being disposed on the substrate strate
1c.                                             (1c) between units, with a
unit defined as com- However, since the route Is passing through such
posed of one of said cathodes (4) and its corre- minute gaps and the route
itself Is bent and long, the   20     sponding second (10) and said third
(12) control high-voltage potential is sufficiently attenuated on
electrodes (Fig. 12). the midway of the route, so that it hardly reaches
the vicinity of the cathode 4. As a result, the stray elec-  3. A light
emitting display tube according to claim 2, trons passing through this
route from the cathode 4    wherein said back shield electrodes (22) are to
the anode 8Aand the fluorescent display cell 8 can   25  formed out of
carbon on the substrate by screen be prevented and hence there is no
probability of      printing. emission of false light at the fluorescent
display cells 8.                                                  4. A
light emitting display tube according to claim 2, Although the above
described embodiments           wherein said back shield electrodes (22)
are held were all of a four-dot type in which one cathode 4   30  ata zero
potential or negative potential level atall makes four fluorescent display
cells 8 emit light, the  times. same effects as obtained from the above
described embodiments can be obtained even If the device is of  5. Alight
emitting display tube according to claim 1, a two-dot type in which one
cathode 4 makes two flu-   where the shield electrodes consist of side
shield orescent display cells 8 emit light            35      electrodes
(23) extending from the substrate (1 c) to the first control electrode (14)
and located be- tween the units, with a unit being defined as com- Claims
posed of one of said cathodes (4) and its corre- sponding second (10) and
third (12) control elec- 1. A light emitting display tube having        40
trodes (Fig. 12). - a vacuum envelope; - a planar display screen (la) with
fluores-  6. A light emitting display tube according to claim 5, cent
display cells (8) arranged thereon in a   wherein said side shield
electrodes (23) are elec- matrix;
trically connected to said first control electrode - cathodes (4) of
elongated form for emitting   45  (14). electrons, each cathode being
disposed so as to correspond to four respective fluores-  7. A light
emitting display tube according to claim 5, cent display cells (8);
wherein said side shield electrodes (23) are elec- - a first, planar
control electrode (14; 14A)    trically connected to an earth line.
disposed between said cathodes (4) and   50 said display screen (1a) with
openings (15)  8. A light emitting display tube according to claim 1, made
therein, the latter corresponding to      where said substrate (1c) is
arranged floating said fluorescent display cells (8);            above a
back plate (24) of said vacuum envelope - an insulating planar substrate
(1c) located    and where said first control electrode (14A) has opposite
to said display screen (1a)with re-  55   an U-shaped cross-section, with
the edge por- spect to said cathodes (4);                   tions (14b)
extending beyond said substrate (1c) - pairs of second control electrodes,
so-cal-    so as to reach the vicinity of said back plate (24; led
"data-electrodes" (10), disposed on        Fig. 14). 6   
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M  S  * 9. Alight emitting display tube according to claim 8,
zeigeschirm (la) gegenfiber angeordnet wherein said first control electrode
(14A) is held     Ist; at a zero potential or negative potential level with
- Paaren von zweiten Steuerelektroden, so- respect to the cathodes (4).
genannten Datenelektrodenu (10), die auf 5           dem Substrat (Ic)
angeordnet sind, wobel 10. Alight emitting display tube according to claim
8,     jedes Paar direkt unter einer zugeordneten wherein leads from said
cathodes (4) and said           Kathode (4) liegt first to third control
electrodes (14A, 10, 12) are   - dritten  Steuerelektroden, sogenannten
taken out to the back side of said back plate (1c)     wAbtastelektroden"
(12), die auf dem Sub- through a cut made in the edge portion of said  10
strat (1c) in Richtung entlang der Kathoden first control electrode (14A)
and a cut groove         an jeder Seibt des Paares von zweiten made in said
back plate (1c).                           Steuerelektroden (10) angeordnet
sind; - Abschirmelektroden (22, 23), die auf dem 11. Alight emitting
display tube according to any pre-     Substrat(1 c) angeordnetsind
odersich von ceding claim, wherein for every display cell, a   15   diesem
erstrecken und die funktlonal ne- fourth control electrode (21) is provided
on the        beneinander Ilegende Anzeigezellen (8) substrate between said
two second control elec-        voneinander trennen, damit von der Katho-
trodes (10a, 10b), for providing reducing fluctu-       de (4) freigegebene
Elektronen einer An- ation in brightness.
zeigezelle (8) nicht in daneben liegende 20          Zellen streuen. 12. A
light emitting display tube according to claim 11, wherein said fourth
control electrode (21) is  2. Lichtemittierende Anzeiger8hre nach Anspruch
supplied with potential at a predetermined level.  1, bel der die
Abschirmelektroden aus Ruickschirm- 13. A light emitting display tube
according to claim   25  elektroden (22) bestshen, die auf dem Substrat 11,
where said display cells (8) are arranged in a  (1c) zwischen Einheiten
angeordnet sind, wobel matrix of 2m rows by 2n columns (m, n being
eine Einheit als elne solche definiert Ist, die aus natural numbers), and
where the cathodes (4)       einer der Kathoden (4) und den zugehorigen are
arranged In a matrix of m rows by n columns,   zweiten (10) und dritten
(12) Steuerelektroden shaped in a filar form, with each cathode corre-  30
besteht (Fig. 12). sponding to four of said display cells (8), a first
control electrode (14,14A) having 2m x 2n open-  3. Lichtemittlerende
Anzelger6hre nach Anspruch ings corresponding to said display calls, pairs
of  2, second control electrodes (10) arranged in an ar-  be! der die
Rilckschirmelektroden (22) aus Koh- ray of m rows by 2n columns, pairs of
third control  35  lenstoff bestehen und auf das Substrat durch electrodes
(12) arranged in an array of 2m rows    Siebdruck aufgebracht sind. by n
columns. 4. Llchtemittberende Anzelgerohre nach Anspruch 2, Patentanspruche
40      be! der die Rfckschirmelektroden (22) zu alien Zeiten auf
Nullpotential oder auf negativem Po- 1. Lichtemittlerende Anzeigerohre mit
tential gehalten werden. - elnem Vakuumkolben; - elnemn planaren
Anzeigeschirm (Ia) mitdar-  5. Lichtemittlerende Anzeiger8hre nach Anspruch
auf in einer Matrix angeordneten, fluores-  45  1, zierenden Arnzeigezellen
(8);                 bel der die Abschirmelektroden aus Seiten- -
langlichen Kathoden (4) zum Emittieren        schirmelektroden (23)
bestshen, die sich von von Elektronen, wobei jede Kathode vier       dem
Substrat (1c) bis zu der ersten Steuerelek- entsprechenden fluoreszierenden
Anzei-        trode (14) erstrecken und zwischen den Einhei- gezellen (8)
zugeordnet ist;          50      ten liegen, wobei eine Einheit als eine
solche de- - elnerersten, planaren Steuerelektrode (14,    finiert let, die
aus einerderKathoden (4) und den 14A), die zwischen den Kathoden (4) und
zugeh8rigen zweiten (10) und dritten (12) Steuer- dem Anzelgeschirm (Ia)
angeordnet Ist und     elektroden besteht (Fig. 12). 6ffnungen (15)
aufwelst, die den fluores- zierenden Anzeigezellen (8) zugeordnet  55   6.
Lichtemittlerende Anzeiger~hre nach Anspruch sind;
5, - einem isolierenden, planaren Substrat (Ic),   be! der die
Seltenschirmelektroden (23) elek- das in bezug auf die Kathoden (4) dem An-
trlsch mitderersten Steuerelektrode (14)verbun- 7   
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'den sind.                                         den (12) in
einerAnordnung von 2m Zeilen und n Spalten vorgesehen sind. 7.
Lichtemittierende Anzeigerohre nach Anspruch 5, bei der die
Seitenschirmelektroden (23) elek-   u   Revendications trisch mit einer
Erdungslelitung verbunden sind. 1. Tube image luminescent, comprenant: 8.
Uchtemittierende Anzeiger8hre nach Anspruch           - une enveloppe
sous-vide; 1,                                                   - un ecran
d'affichage planaire (la) ayant bei der das Substrat (1c) freischwebend
Ober ei-  10   des cellules d'affichage (8) fluoreacentbs, ner Rfickplatte
(24) des Vakuumkolbens ange-           disposees sur lul en formant une
matrice; ordnet lst, und bol der die orate Stouerelektrode     - des
cathodes (4) de forme allongee servant (14A) elnen U-ffrmigen Querschnitt
aufweist,           a emettre des electrons, chaque cathode wobel die
Kantenberelche (14b) sich Ober des            etant disposee de manibre A
correspondre Substrat (1c) hinaus erstrecken, um bis In die NA-  16  A
quatre collules d'affichage (8) fluoros- he der Rfckplatte (24; Fig. 14) zu
reichen.            centos rospectives; - une premlire olectrode de
commande (14; 9. Uchtomittierende Anzelgerohre nach Anspruch
14A) planaire disposee entre lesdites 8,
cathodes (4) at ledit 6cran d'affichago (Ia), bel der die orate
Steuorelektrode (14A) gogon-  20     ayant des ouverturos (15) r6aiisees on
son fiber don Kathoden (4) auf Nullpotontial oder no-      sein, ces
dernlbres correspondant auxditbs gativem Potential gehalten wird.
cellules d'affichage fluorescentes (8); - un substrat planaire (1c)
isolant, situ6 A 10. Uchtbmittierende Anzeigerohre nach Anspruch
Iopposee dudit 6cran d'affichage (la) par 8,
25           rapport auxdites cathodes (4); beo der Anschluleoitungen von
den Kathoden (4)        - des couples de deuxiemes electrodes de und den
orsten bis dritten Steuerelektroden (14A,      commando quo l'on appelle
*electrodes de 10, 12) zu dor Ruckseoit der Rickplatte (lc)
donnees3 (10), dispos6es sur ledit substrat durch oine Kerbe im
Kantonbereich der ersten           (Ic), chacun desdits couples 6tant
directe- Steuerelektrode (14A) und olne Nut In der Rick-  30     ment plac6
au-dessous d'une cathode (4) platte (lc) herausgeffihrtaind.
respective; - des trolsiemes electrodes de commando, 11. Uchtemittlerende
Anzeigerohre nach einem der           quo l'on appelle iectrodes de
balayaget vorstahondenAnsprfiche,                                 (12),
disposees sur lWdit substrat (1c), bei der fOr jedo Anzeigezelle elne
vierte Steuer-  35  orientees le long des cathodes etsitu6es de eloktrode
(21) auf dem Substrat zwlschen den            chaque cbte dudit couple de
deuxiemes belden zweibtn Stbuereloktroden (1 Oa, I Ob) vor-      electrodes
do commando (10); gesehen sind, um Helligkeitsschwankungen zu           -
des 6lectrodes de protection (22, 23) pre- reduzieren.
vues sur, ou s'endant depuis, le substrat 40          (1c), separant
fonctionnellement des cellu- 12. Uchtmittieronde Anzeigerohre nach Anspruch
lea d'affichage (8) adjacentes lea unes des 11,
autres, de manlere A empicher des elec- bei der die vierte Stouerelektrode
(21) an ein Po-     trons liberes par la cathode (4) d'une cellule tential
bestimmbtr H8he getogt 1st.                     d'affichage (8) d'avoir un
offet parasite 45          dens lea cellules adjacentes. 13.
Lichtemittierende Ahzelger5hre nach Anspruch 11,
2. Tube image luminescent solon la revendication 1, beo der die
Anzeigezellon (8) in einer Matrix von  dans loquol les electrodes de
protection consis- 2m Zeilen und 2n Spalton (m, n sind natfrliche     tent
en des 6lectrodes de protection arriero (22) Zahlon) angeordnet sind, und
bel der die Katho-  50  disposies sur le substrat (Ic) entre les ensem- den
(4) lnelnerMatrixvon mZollon und n Spalton     bles, avec un ensemble
difini comme 6tant angeordnet sind und Fadenform aufwebsen, wo-
compose de l'une desdites cathodes (4) ot de ses bel jedo Kathodo
vierAnrzeigezelon (8) zugeord-    deuxieme (10) et troisibme (12)
6lectrodes de net lst, eine orate Stbuerelektrode (14, 14A) 2m   commando
correspondantes (figure 12). x 2n Offnungen entsprechond den Anzelgezllen
55 aufweist, sowib Paare von zweiten Steuerelek-   3. Tube Image
luminescentselon la revendicatbon 2, troden (10) In elnerAnordnung von m
Zeilen und     dans lequel lesdites ilectrodes de protection 2n Spalten und
Paare von dritten Steuerelektro-    arriore (22) sont composses de carbone,
appli- 8   
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M   S   * qu6 sur le substrat par serigraphie.              substrat, entre
lesdites deux deuxlbmes 6lectro- des de commands (10a, 1Ob) afin d'obtenir
une 4. Tube image luminescentselon la revendlcation 2,   r6duction de la
fluctuation de la luminosite. dans lequel lesditos electrodes de protection
arriere (22) sont maintenues A tout moment A un   5   12. Tube image
luminescent solon la revendication potbntlel nul ou A un niveau de
potentiel n6gatif.  11, dans lequel ladite quatrieme 6lectrode de commando
(21) recoit un potbntiol A un niveau S. Tube Image luminescent selon la
revendication 1,  pr6dbtormine. dans lequel les blectrodes de protection
consis- tent en des electrodes de protection (23) lat6ra-  10  13. Tube
image luminescent selon la revendication les, se'tondantdepuls
lesubstrat(ic)vers la pre-  11, dans lequel lesdites cellules d'affichage
(8) miere 6lectrode de commando (14) et sItu6es en-   sont dispos6es selon
une matrice de 2m lignes tre les ensembles, un ensemble 6tant defini
par2n colonnes (m, n 6tant des nombres entiers) comme itant composb de
l'une desditbs catho-      et dans lequel des cathodes (4) sont dispos6es
des (4) et de ses deuxibme (10) et troisieme (12)  15  en torment une
matrice de m lignes par n colon- electrodes de commando correspondantes
(figu-     nes, ayant une forms de fil, chaque cathode re 12).
correspondant A quatre desdites cellules (8), une premlbre 6lectrode de
commando (14, 14A) 6. Tube image luminescentselon la revendication 5,
ayant des ouvertures de 2m x 2n correspondent dans lequol lesdites
6lectrodes de protection (23)  20  auxdites cellules d'affichage, des
couples de latbrales sont reli6es electriquement a laditb pro-  deuxibmes
electrodes de commands (10) sont mibre electrode de commando (14).
dispos6es en formant une matrice de 2m lignes par 2n oolonnes, des couples
de troisibmes 6le-o 7. Tube image luminescent selon la revendication 5,
trodes de commands (12) sont dispos6es en for- dans lequel lesdites
electrodes de protection (23)  25  mant une matrice de 2m lignes par n
colonnes. latbrales sont rellies 6lectriquement A une ligne de masse. 8.
Tube image luminescent selon la revendlcatlon 1, dans lequel ledit substrat
(I c) est disposb flottant  30 au-dessus d'une plaque arriere (24)
constituhe de laditb enveloppe sous-vide et dans lequel la- dits premibre
6lectrode de commando (14A) A une section transversals en forms de U, les
par- ties bords (14b) s'6tendant au-delA duditsubstrat  35 (1c) de manibre
a atteindre le voisinage de ladite plaque arribre (24; figure 14). 9. Tube
image luminescent selon la revendlcation 8, dans loquel ladite premibre
6lectrode de   40 commando (14A) est maintenue A un potentiol nul ou A un
niveau de potentiel negatif par rapport aux cathodes (4). 10. Tube image
luminescentselon la revendication 8,  45 dans lequel des conducteurs
partant desditbs cathodes (4) et lesdites premilre A trolsieme electrodes
de commando (14A, 10, 12), sont ex- traites vers la face arribre de ladite
plaque arribre (1c), A travers une dbcoupure realls6e dens la  co partie
bord de ladibe premibre electrode de commande (14a) etd'une gorge decoup6e
m6na- g6e dans ladite plaque arriere (1c). 11. Tube Image luminescent slon
l'une quelconque  55 des revendlcatlons pr6c6dentes, dans loquel, pour
chaque cellule d'affichage, une quatrieme diectrode de commando (21) est
prhvue sur Is 9    


