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cent screens 5R, 5G, 5B and the cathodes 7 in a form with stripes
corresponding to the column di- BACKGROUND OF THE INVENTION
rections. Each of the control grids 8 is provided with holes 9 through
which electron beams pass. FIELD OF THE INVENTION
5   The electron beams 11 are respectively emitted from the cathodes 7 and
applied to the fluorescent The present invention relates to a display ele-
screens 5R, 5G, 5B. A high voltage is supplied to ment which forms a light
source, for example, for a  each of anodes 6 from a terminal 16. A given
single cell of an outdoor large-scale display unit,  voltage is supplied to
each of the control grids 8 and particularly to a color display element
provided   10  and the back electrodes 10 from terminal pins 12. with a
condensing lens with a filter.                  In addition, a filter and a
condensing lens are provided on the surface of the front panel 2, as
DESCRIPTION OF THE RELATED ART                      shown in Figs. 4 and 5,
so as to prevent any decrease in the contrast owing to the effect of When a
large-screen display unit is formed by   15  external light (for example,
the sunlight or the like) arranging monochromatic display tubes each
utiliz-  on the fluorescent screens. In Figs. 4 and 5, on the ing the light
emitted from a fluorescent substance  front panel 2 are provided a filter
13 comprising and serving as one pixel in the form of a matrix, it  color
filters 13R, 13G, 13B and a condensing lens is difficult to improve the
resolution because of the  14 disposed on the color filters 13R, 13G, 13B,
the occurrence of spaces in the connection portions   20  condensing lens
14 provided with the filter 13 be- between the respective display tubes,
and an in-    ing bonded to the front panel 2 by an adhesive crease in the
resolution creates an increase in the  18a. Fig. 5 shows the case 1 which
is mounted on production cost. For example, the composite dis-    a
substrate 17 and which has an interior provided play tube for a light
source disclosed in Japanese  with the cathodes 7, the control grids 8 and
the Patent Laid-Open JP-A-62-10849 has been thus   25   back electrodes 10,
which are not shown in the proposed.
drawing, in the same way as in Fig. 2. Figs. 1 to 3 are respectively a
front view of the   A description will now be given of the operation basic
structure of such a composite display tube    of the conventional display
element. When a nega- for a light source, a sectional view taken along the
tive potential relative to the cathodes 7 is applied to line II-II in Fig.
1 and a perspective view of a   30  each of the back electrodes 10, since
the periphery principal portion thereof. In the drawings, fluores-  of each
of the cathodes 7 is at a negative potential, cent screens 5R, 5G, 5B each
serve as a single     the electrons emitted from each of the cathodes 7
pixel and are arranged in a matrix of 3 x 3 in terms  do not flow to the
control grids 8 and the accelerat- of pixel number. A case 1 comprises a
front panel  ing anodes 6, thereby bringing the display element 2 made of a
transparent member such as glass, a   35  into a cut-off state. When a
potential of 0 V or a back panel 3 and a cylindrical side panel 4, the
positive potential of several V relative to the cath- interior being in a
vacuum state. Red (R) florescent  odes 7 is then applied to the back
electrodes 10, screens 5R, green (G) fluorescent screens 5G and    the
electron beam 11 is emitted from each of the blue (B) fluorescent screen
are arranged in the     cathodes 7 and flows toward the control grids 8. If
form of a matrix comprising 3 lines and 3 columns,  40  the potential of
the control grids 8 is negative as shown in Fig. 1, on the back side of the
front   relative to the cathodes 7, the electron beams 11 panel 2.
Accelerating electrodes 6 are respectively  respectively cannot pass
through the holes 9 and disposed in the peripheries of the fluorescent
thus cannot reach the accelerating electrodes 6. If screens 5R, 5G and 5B
in correspondence with the    the potential of the control grids 8 is
positive rela- fluorescent screens. Back electrodes 10 for select-  45
tive to the cathodes 7, the electron beams respec- ing a line are disposed
on the inner side of the   tively pass through the holes 9 and are
accelerated back panel 3 in a form with stripes corresponding   by the
accelerating electrodes 6 and then applied to the line directions of the
fluorescent screens 5R,  to the fluorescent screens 5R, 5G, 5B which thus
5G, 5B. Cathodes 7 are provided above the back       emit light. It is
therefore possible to selectively emit electrodes 10 in correspondence with
the respec-   50  light from  the fluorescent screens 5R, 5G, 5B, tive
fluorescent screen 5R, 5G, 5B. For example,    which are disposed at the
positions corresponding an indirectly heated cathode in which an oxide is
to the intersections between the back electrodes 10 coated on an Ni sleeve,
or a directly heated cath-  and the control grids 8 to which voltages are
ap- ode in which an oxide is coated on tungsten is      plied by
selectively applying a given voltage to the used as each of these cathodes.
These cathodes 7   55   back electrodes 10 for selecting a line in the ar-
are also supported on the back panel 3 by support-  rangement of the
fluorescent screen 5R, 5G, 5B ing members 15a, 15b. Control grids 8 for
control-  and the control grids for selecting a column. Fur- ling the
columns are disposed between the fluores-  ther, if a large number of such
display elements 3    



3                  EP 0 375 377 B1                     4 each serving as
one cell are arranged to form a      condensing lens to a given position
and thus facili- large screen, it is possible to form a color display
tating the bonding work. comprising the fluorescent screens 5R, 5G, 5B
This application contains one other invention each serving as a pixel.
which is linked to form a single inventive concept The conventional display
element configured    5   with the foregoing invention. The second
invention as described above has a problem in that, when       as claimed
in claim 10 or 13 sets out to provide a the filter 13 and the condensing
lens 14 are bon-    structure of a display element which is capable of ded
to the surface of the front panel 2 by using the  preventing the separation
of the condensing lens adhesive 18a, the bonding work cannot be easily
from the filter and the case even if thermal stress performed in such a
manner that the positions of  to  or other external force is applied to the
display the color filters 13R, 13G, 13B and the condensing  element, and
further which is capable of preventing lens 14 respectively agree with the
positions of the  the occurrence of an inclination in the condensing
fluorescent screens 5R, 5G, 5B, and thus easily      lens during the
bonding. produces deviations in the positions.                    According
to this second invention there is 15   provided a display element
comprising: SUMMARY OF THE INVENTION
emission means having a front panel which is divided into a plurality of
pixel units and a side The present invention as claimed in claim 1 or
panel, the said emission means being suitable for 9 has been achieved with
a view to resolving the     the purpose of selectively generating red,
green or above-described problem, and it is an object of the   20   blue
light from each of said units of said front present invention to provide a
display element       panel; which allows the filter lens 13 and the
condensing       a filter provided for transmitting light emitted lens 14
to be fixed by adhesion to the front panel 2  from the said front panel of
the emission means without producing any deviation in the positions     and
restricting transmission of external light; and thereof.
25       a condensing lens provided in front of said A display element in
accordance with the          front panel of said emission means for the
purpose present invention comprises:                         of condensing
light generated from said emission emission means which has a front panel
di-        means, vided into a plurality of pixel units and a side panel
characterised in that the condensing lens com- and which selectively
generates red, green or blue   30   prises at least three projections which
are provided light for emission from each of said units of said   on its
rear side for the purpose of keeping a given front panel;
distance between the said front panel and the lens, a filter comprising a
plurality of color filters for  the said rear side of the said lens is
roughened said colours which are disposed in front of said     for
improving adhesion; front panel in correspondence with said respective   35
a resin layer having the same refractive index units of said emission means
for transmitting said   as that of said condensing lens is formed on said
coloured light generated by said emission means      roughened rear side of
said condensing lens by so that the contrast can be improved by reducing
coating and curing so as to form a gap between the effect of external
light; and                    the resin layer and said front panel; a
condensing lens provided in front of said   40     the filter is formed by
coating and curing on filter for condensing light generated by said emis-
said resin layer; and sion means and transmitted through said filter;
a buffer layer made of transparent resin is characterised in that
charged in said gap between the filter and the said a position regulating
means is provided along     resin layer and said front panel with an
adhesive the peripheral edge of said condensing lens so as   45   primer.
to be fixed thereto and to extend towards the side of said emission means
for the purpose of aligning   BRIEF DESCRIPTION OF THE DRAWINGS respective
side portions the condensing lens and filter with a side of the front panel
of the emission   Fig. 1 is a plan view of a conventional display means,
whereby the condensing lens and filter are   50  element; positively
located in register with the pixel units;    Fig. 2 is a sectional view
taken along the line II-II and
in Fig. 1; transparent adhesive means are provided for         Fig. 3 is an
exploded perspective view of a bonding said emission means, said condensing
principal portion of the display element shown in lens and said position
regulating means fixed   55      Fig. 2; thereto together.
Fig. 4 is a perspective view which shows the The position regulating plate
of the present        positional relationship of a filter to the fluores-
invention is capable of regulating the filter and the   cent screens of the
front panel shown in Fig. 1; 4    



5                 EP 0 375 377 B1                    6 Fig. 5 is a
sectional side view of a principal   respectively agree with the positions
of the fluores- portion in a state wherein the case shown in Fig.  cent
screens 5R. 5G, 5B oooosite thereto, and the 2 is provided with a filter
and a condensing lens;  filter and the condensing [err] 14 are held at the
Fig. 6 is a sectional side view of a display     positions.without loosing.
The adhesive 18b does element in an embodiment of the first invention;    5
not unnecessarily rise and an excess adhesive 18b Fig. 6A is an enlarged
sectional view of the     downwardly flows along the side of the side panel
portion A surrounded by a dashed line in Fig. 6;  4. When the adhesive 18b
is dried, the filter 13 and Fig. 7 is a sectional side view of a display
the condensing lens 14 are respectively fixed by element in another
embodiment of the first in-   adhesion at the proper positions. vention;
10      In the above-mentioned embodiment, although Fig. 8 is a partially
sectional side view of a   the condensing lens 14 provided with the filter
13 display element in an embodiment of the sec-     and the position
regulating plate 19 are separately ond invention; and
formed, the position regulating plate 19 may be Fig. 9 is a front view of
the display element    formed integrally with the condensing lens 14. In
shown in Fig. 8.                            15  this case, the adhesive 18b
is made unnecessary. Alternatively, the filter 13 and the condensing
DESCRIPTION OF THE PREFERRED EMBODI-               lens 14 may be bonded
together by the adhesive MENTS
18a and the position regulating plate 19 may be then mounted on them. In
this case, the adhesive An embodiment of the first invention will be   20
18b is made unnecessary. described below with reference to the drawings. In
Although the filter 13 is mounted (or bonded) Figs. 6, 6A and 7, the
portions corresponding to   on the inner side of the condensing lens 14 in
the those shown in Fig. 5 are denoted by the same      above-described
display, this invention can be ap- reference numerals 'and are not
described below.   plied to a structure in which the filter 13 is directly
Although the interior of the case 1 is not shown in  25  mounted (or
bonded) on the front panel 2 of the the drawings, the cathodes 7, the
control grids 8  display, and the condensing lens 14 is bonded to and the
back electrodes 10 are provided therein in  the filter 13 by the adhesive
18a, as shown in Fig. the same way as in Fig. 2. In Figs. 6 and 6A, a    7.
In this case, the same effect as that described position regulating plate
19 has a hook-shaped     above can be exhibited. sectional form, as shown
in the drawings, and is  30   As described above, in the first invention,
when bonded to the peripheral portion and the side of   the condensing lens
and the front panel of the case the condensing lens 14 through a
transparent ad-   are combined by using the adhesive with the filter hesive
18b (the same as the adhesive 18a), as well  therebetween, the position
regulating plate which as being extended from the side of the front panel
extends from the peripheral edge of the condens- 2 to an upper portion of
the side panel 4, an   35  ing lens to the side thereof and to the upper
extended portion 19a being bonded to the front     portion of the side of
the case and which has a panel 2 and the side panel 4 through the adhesive
hook-shaped sectional form is provided or it is 18a. The front panel 2 and
the side panel 4 are    provided integrally with the condensing lens. The
bonded together by an adhesive 20.                 first invention thus
enables the formation of a dis- The operation of this display element will
be   40  play element which exhibits a high level of preci- described
below. When the filter 13 and the con-   sion without producing any mutual
deviation in the densing lens 14 are bonded to the front panel 2,
positions thereof and facilitates the bonding work the position regulating
plate 19 is first bonded to  and which allows the position regulating plate
to the peripheral portion and the side of the condens-  serve as a
protection cover for protecting the four ing lens 14 by using the adhesive
18b. The filter 13   45  corners of the case and the condensing lens from
and the condensing lens 14 to which the position   shocks and the like. The
position regulating plate is regulating plate 19 is bonded are then mounted
on  also capable of preventing rain water and dust the surface of the front
panel 2 and bonded thereto  particles from entering into the portions
between by the adhesive 18a. At this time, the extended    the condensing
lens, the filter and the case. portion 19a of the position regulating plate
19 is  so  On the other hand, in the conventional display pressed against
the side of the front panel 2 and  element shown in Fig. 5, separation
easily occurs the upper portion of the side panel 4 so that the  between
the condensing lens 14, the filter 13, the sides of the filter 13 and the
condensing lens 14  transparent adhesive 18a and the case 1 on the are
positioned on substantially the same planes as  basis of the occurrence of
a curve in the condens- the sides of the front panel and the side panel 4.
55  ing lens caused by differences between the coeffi- That is, these side
ends are arranged on the same  cients of thermal expansion produced owing
to a line. At the same time, the positions of the color  temperature change
during the use. This applies to filters 13R, 13G, 13B and the condensing
lens 14   the structure in which the filter 13 is mounted on 5    



7                 EP 0 375 377 B1                      8 the case 1 and the
condensing lens 14 is bonded      alent thereto, the shape is not
particularly important to the filter 13 by the transparent adhesive 18a as
in the present invention. Fig. 9 is a front view of a shown in Fig. 7. For
example, when the adhesive      case in which red (R) pixels 27R, green (G)
pixels 18a is cured while the condensing lens 14 is elas-   27G and blue
(B) pixels 27B are formed in an tically deformed by the load applied during
junc-   5   arrangement comprising 4 lines and 4 columns on tion, a stress
occurs between the condensing lens    the front panel of the emission
element (the case 14 and the adhesive 18a, resulting in the occur-     1).
The above-described configuration is described rence of separation.
Further, it is difficult to joint  in detail below. the face of the
condensing lens 14 and the face of      The roughened rear side 23 of the
condensing the case 1 in parallel with each other.         10  lens 21 is
first described below. The rear side 23 of The occurrence of such
separation causes a       the condensing lens 21 is roughened by using
decrease in luminance owing to the reflection of     sand paper in order to
improve the adhesion of the light from the separated surface and causes the
rear side 23 of the condensing lens 21 made of loss of the colors owing to
the total reflection from  heat resistant acrylic resin. As a method of
rough- the separated surface when the display element is  15  ening the
rear side 23, a method in which the rear seen at an angle. There is also a
problem in that, if  side 23 of the condensing lens 21 is directly the
condensing lens 14 is inclined, the optical     roughened by sanding using
sand paper, liquid characteristics are impaired.
honing or sandblasting is the most effective to The second invention thus
provides the struc-    improving the adhesion, but a mold for the con- ture
of a display element which is capable of  20   densing lens 21 may be
roughened. An increase in preventing the occurrence of separation between
the adhesion of the roughened rear side 23 of the the condensing lens and
the case for receiving the   condensing lens 21 is caused by an increase in
the filter and the emission element and which produces   surface area, the
attainment of the anchor effect, no inclination of the lens during
junction.          and an improvement in the wetting properties of Figs. 8
and 9 are a side view and a front view,   25  the acrylic resin surface,
which are all produced respectively, of an embodiment of the second in-
owing to the roughening. If an attempt is made to vention, the upper
portion of Fig. 8 being a sec-   form the resin layer 25 by directly
coating and tional view. In the drawings, on the front panel 2 of  curing
an undercoating agent without roughening a case 1, which receives an
emission element (not   the rear side 23 of the condensing lens 21, the
shown) and which is made of a transparent mem-   30   undercoating agent is
repelled and thus the uniform ber such as glass, are provided a filter 29
for     resin layer 25 cannot be formed. The roughness cutting off external
light, which is formed by curing  [err] of the rear side 23 is preferably 3
to 15 [err]. a material composed of ultraviolet curing silicone      A
description will now be given of the under- resin as a main component, and
a condensing lens     coating agent used for forming the resin layer 25. 21
made of heat resistant acrylic resin for condens-  35   The undercoating
agent obtained by dissolving ing light transmitted through the filter and
emitted  20% of ultraviolet curing silicone resin (X-62-7509 from the
emission element (refer to Fig. 2) received  produced by Shin-etsu Chemical
Industry Co., Ltd.) in the case 1. The rear side 23 of the condensing
which is the main component of the material for the lens 21 is roughened,
and at least three projections  filter 29 in xylene is spray-coated on the
roughened 24 are provided thereon. The fine unevenness of   40  rear side
23, air-dried so that the solvent is re- the roughened rear side 23 of the
condensing lens     moved, and then cured by being irradiated with 21
causes an increase in the adhesive area of the    ultraviolet rays to form
the resin layer 25. The filter rear side of the condensing lens 21 and
exhibits an  material is then coated and cured on the cured anchor effect.
Each of the projections 24 serves to  resin layer 25 to obtain the lens
with the filter. The uniform the distance between the condensing lens   45
solvent for the undercoating agent is preferably a 21 and the front panel
2. A resin layer 25 (an       solvent such as xylene, toluene or the like
which undercoat resin layer) which has a refractive index  are compatible
with acrylic resin and liquid silicone equivalent to that of the condensing
lens 21 is     resin. The concentration of the undercoating agent formed
between the condensing lens 21 and the        is preferably 5 to 70%, more
preferably 10 to 40%. filter 29 by coating and curing it on the roughened
50   Since the undercoating agent contains a solvent rear side 23, and a
buffer layer 26 composed of     (xylene, toluene or the like) which is
compatible soft and transparent resin is formed between the     with
acrylic resin, it has good wetting properties for filter 29 and the front
panel 2 by charging through  acrylic resin and thus causes the surface of
the an adhesive primer. The buffer layer 26 absorbs      acrylic resin to
slightly dissolve therein. In addition, the thermal stress during use and
the residual  55  since the undercoating agent is diluted by the stress
during bonding. Although each of a substrate  solvent, it has a low
viscosity and completely flows 17 and terminal pins 12 has a shape
different from  into the unevenness of the roughened acrylic resin. that of
conventional display elements but is equiv-  These effects cause the
formation of the resin layer 6    



9                 EP 0 375 377 B1                      10 25 which is
strongly bonded to the acrylic resin.    thereto. It is therefore
preferable that no silane Since the filter material is composed of the same
coupling agent is applied to portions to which the main component as that
of the resin layer 25. the    excess resin should not be adhered when the
con- filter 29 coated on the resin layer 25 is strongly   densing lens with
the filter and the front panel are bonded. If the filter material is coated
directly on   5   bonded together. This enables the excess resin to the
roughened acrylic resin surface 23, the filter   be easily separated after
the resin has been cured. material incompletely flows into the unevenness
In contrary, when the silane coupling agent is ap- because of its higher
viscosity than that of the     plied to not only the upper surface of the
front undercoating agent, resulting in the occurrence of a  panel 2 of the
case 1 but also the external surface defect. In this case, the filter
material also has a   10  of the junction with the outer wall, the resin
which low level of adhesion because it has no compatibil-  overflows when
the condensing lens with the filter ity with the acrylic resin.
and the front panel are bonded together strongly Each of the projections 24
provided on the rear   adheres to the outer periphery of the connection
side 23 of the condensing lens 21 has a size of 3    portion with the front
panel and the side wall there- mm in diameter and 0.5 mm in height and so
that  15  of, whereby the airtightness of the connection por- the distance
between the rear side 23 of the con-   tion can be improved, and the glass
can be pro- densing lens and the front panel 2 can be set to be  tected
from being broken by shocks. as large as possible, and the thickness of the
The display element configured as described buffer layer 26 charged and
cured can be in-         above showed no abnormal between the condens-
creased. In addition, a curve produced in the con-  20  ing lens 21 and the
filter 29 and between the lens densing lens 21 during the molding of the
lens can   with the filter and the front panel 2 in any of a be removed by
precisely adjusting the height of      boiling test in boiling water at 100
C for 2 hours, a the projections 24. The formation of the buffer layer
low-temperature test at -40 C for 168 hours, a heat 26 is lastly described
below. A silane coupling      shock test of 400 cycles at -40 C for 2 hours
and agent (Primer A or Primer X-33-144 produced by   25   85 C for 2 hours,
a hot-air test in which hot air at Shin-etsu Chemical Industry Co., Ltd.)
which is an   130 C was blown against the surface of the con- adhesive
primer is first coated over the entire sur-  densing lens for 1 hour, and a
lighting test in an faces of the filter 29 and the resin layer 25 and the
atmosphere at 60 C. When no undercoating agent entire surface of the front
panel 2 which are op-    was applied so that the resin layer 25 was not
posite to each other. A two-liquid addition reaction-   30  formed,
however, separation occurred between the type silicone RTV resin (KE
1603A/B produced by      roughened surface 23 of the condensing lens 21
Shin-etsu Chemical Industry Co., Ltd.) is charged    and the filter 29 in a
low-temperature test for 8 between them and cured to form the buffer layer
hours, a hot-air test for 1 minute and a lighting test 26 made of soft and
transparent resin. The cured     for 24 hours. In addition, when the rear
side of the product of the two-liquid addition reaction-type sili-  35
condensing lens 21 was not roughened and no cone RTV resin is colorless,
transparent and ex-     undercoating agent was applied, a separation oc-
cellent in light transmittance (95% with a thickness  curred between the
condensing lens 21 and the of 1 mm), as well as having a refractive index
of    filter 29 in a low-temperature test for 2 hours, a 1.50 which is
substantially equal to 1.52 of glass,  heat shock test in 10 cycles, a
hot-air test for 1 1.49 of the condensing lens and 1.49 of the filter.  40
minute and a lighting test for 2 hours. Further, since the cured product
exhibits flexibility    The above-mentioned display element in the and a
high level of elongation (elongation, 400%), it  second invention enables
the prevention of separa- is possible to relieve the thermal stress
produced  tion between the condensing lens and the filter and by
differences in the coefficients of thermal expan-  the case receiving the
emission element even if sion of the front panel 2, the condensing lens 21
45  thermal stress or another external force is applied and the filter 29
and sufficiently follow the deforma-  to the display element, as well as
the achievement tion of the condensing lens 21 caused by an in-      of the
effect of preventing the occurrence of an crease in the temperature due to
the light emitted   inclination of the condensing lens during connec- from
the display tube or the sunlight. In addition,  tion. there is
substantially no occurrence of discoloration   50 by the light emitted from
the emission element in .  Claims the case 1 or the sunlight or the heat
thereof and a low degree of volume shrinkage during the curing.    1. A
display element comprising: As this resin itself exhibits no adhesion but
ex-           emission means which has a front panel cellent release
properties, it cannot be bonded to a   55  (2) divided into a plurality of
pixel units (5R, surface to which no silane coupling agent is ap-
5G. 5B) and a side panel (4) and which selec- plied. While this resin
exhibits strong adhesion to a    tively generates red, green or blue light
for surface when a silane coupling agent is applied          emission from
each of said units (5R, 5G, 5B) 7    



9                 EP 0 375 377 B1                          10 25 which is
strongly bonded to the acrylic resin.    thereto. It is therefore
preferable that no silane Since the filter material is composed of the same
coupling agent is applied to portions to which the main component as that
of the resin layer 25, the    excess resin should not be adhered when the
con- filter 29 coated on the resin layer 25 is strongly   densing lens with
the filter and the front panel are bonded. If the filter material is coated
directly on   5   bonded together. This enables the excess resin to the
roughened acrylic resin surface 23, the filter   be easily separated after
the resin has been cured. material incompletely flows into the unevenness
In contrary, when the silane coupling agent is ap- because of its higher
viscosity than that of the     plied to not only the upper surface of the
front undercoating agent, resulting in the occurrence of a  panel 2 of the
case 1 but also the external surface defect. In this case, the filter
material also has a   10  of the junction with the outer wall, the resin
which low level of adhesion because it has no compatibil-  overflows when
the condensing lens with the filter ity with the acrylic resin.
and the front panel are bonded together strongly Each of the projections 24
provided on the rear  adheres to the outer periphery of the connection side
23 of the condensing lens 21 has a size of 3    portion with the front
panel and the side wall there- mm in diameter and 0.5 mm in height and so
that  15  of, whereby the airtightness of the connection por- the distance
between the rear side 23 of the con-   tion can be improved, and the glass
can be pro- densing lens and the front panel 2 can be set to be  tected
from being broken by shocks. as large as possible, and the thickness of the
The display element configured as described buffer layer 26 charged and
cured can be in-         above showed no abnormal between the condens-
creased. In addition, a curve produced in the con-  20  ing lens 21 and the
filter 29 and between the lens densing lens 21 during the molding of the
lens can   with the filter and the front panel 2 in any of a be removed by
precisely adjusting the height of      boiling test in boiling water at
[err] for 2 hours, a the projections 24. The formation of the buffer layer
low-temperature test at [err] for 168 hours, a heat 26 is lastly described
below. A silane coupling      shock test of 400 cycles at -40 C for 2 hours
and agent (Primer A or Primer X-33-144 produced by   25  85 C for 2 hours,
a hot-air test in which hot air at Shin-etsu Chemical Industry Co., Ltd.)
which is an   130 C was blown against the surface of the con- adhesive
primer is first coated over the entire sur-  densing lens for 1 hour, and a
lighting test in an faces of the filter 29 and the resin layer 25 and the
atmosphere at [err]. When no undercoating agent entire surface of the front
panel 2 which are op-    was applied so that the resin layer 25 was not
posite to each other. A two-liquid addition reaction-  30  formed, however,
separation occurred between the type silicone RTV resin (KE 1603A/B
produced by      roughened surface 23 of the condensing lens 21 Shin-etsu
Chemical Industry Co., Ltd.) is charged    and the filter 29 in a
low-temperature test for 8 between them and cured to form the buffer layer
hours, a hot-air test for 1 minute and a lighting test 26 made of soft and
transparent resin. The cured     for 24 hours. In addition, when the rear
side of the product of the two-liquid addition reaction-type sili-  35
condensing lens 21 was not roughened and no cone RTV resin is colorless,
transparent and ex-     undercoating agent was applied, a separation oc-
cellent. in light transmittance (95% with a thickness  curred between the
condensing lens 21 and the of 1 mm), as well as having a refractive index
of    filter 29 in a low-temperature test for 2 hours, a 1.50 which is
substantially equal to 1.52 of glass,  heat shock test in 10 cycles, a
hot-air test for 1 1.49 of the condensing lens and 1.49 of the filter.  40
minute and a lighting test for 2 hours. Further, since the cured product
exhibits flexibility   The above-mentioned display element in the and a
high level of elongation (elongation, 400%), it  second invention enables
the prevention of separa- is possible to relieve the thermal stress
produced  tion between the condensing lens and the filter and by
differences in the coefficients of thermal expan-  the case receiving the
emission element even if sion of the front panel 2, the condensing lens 21
45  thermal stress or another external force is applied and the filter 29
and sufficiently follow the deforma-  to the display element, as well as
the achievement tion of the condensing lens 21 caused by an in-      of the
effect of preventing the occurrence of an crease in the temperature due to
the light emitted  inclination of the condensing lens during connec- from
the display tube or the sunlight. In addition,  tion. there is
substantially no occurrence of discoloration   so by the light emitted from
the emission element in .  Claims the case 1 or the sunlight or the heat
thereof and a low degree of volume shrinkage during the curing.    1. A
display element comprising: As this resin itself exhibits no adhesion but
ex-           emission means which has a front panel cellent release
properties, it cannot be bonded to a   55  (2) divided into a plurality of
pixel units (5R, surface to which no silane coupling agent is ap-
5G, 5B) and a side panel (4) and which selec- plied. While this resin
exhibits strong adhesion to a   tively generates red, green or blue light
for surface when a silane coupling agent is applied         emission from
each of said units (5R, 5G, 5B) 7    



11                EP 0 375 377 B1                     12 of said front
panel (2);                             formed integrally with said
condensing lens a filter (13) comprising a plurality of color    (14), for
the purpose of aligning the position of filters (13R. 13G, 13B) for said
colours which       the side of said front panel of said emission are
disposed in front of said front panel (2) in     means in substantially the
same plane as the correspondence with said respective units (5R,   5
respective sides of said filter (13) and said 5G. 5B) of said emission
means for transmit-         condensing lens (14). ting said coloured light
generated by said emission means so that the contrast can be       5. A
display element according to any preceding improved by reducing the effect
of external          Claim, wherein said filter (13) is mounted on light;
and                                  10       said condensing lens (14),
and said condens- a condensing lens (14) provided in front of      ing lens
(14) with said filter (13) is bonded to said filter (13) for condensing
light generated      said front panel (2) of said emission means by by said
emission  means and transmitted              said transparent adhesive
(18a). through said filter (13); characterised in that a position
regulating means (19) is pro-   15  6. A  display element according to
Claim  5, vided along the peripheral edge of said con-         wherein said
filter (13) is bonded to said con- densing lens (14) so as to be fixed
thereto and      densing lens (14) by a transparent adhesive. to extend
towards the side of said emission means for the purpose of aligning
respective     7. A display element according to any preceding side
portions of the condensing lens (14) and   20   Claim, wherein said filter
(13) is mounted on filter (13) with a side of the front panel (2) of
said front panel (2) of said emission means, the emission means, whereby
the condensing           and said condensing lens (14) is bonded to lens
(14) and filter (13) are positively located in  said filter (13) by said
transparent adhesive register with the pixel units (5R,5G,5B); and
(18a). transparent adhesive means (1 8a) are pro-   25 vided for bonding
said emission means, said      8. A  display element according to Claim  7,
condensing lens and said position regulating         wherein said filter
(13) is bonded to said front means fixed thereto together with said filter
panel (2) of said emission means by a trans- between said emission means
and said con-            parent adhesive. densing lens.
30 9. A method of assembling a display element 2. A display element
according to Claim  1,              according to Claim 1 in which a filter
(13), a wherein said-position regulating means (19)          condensing
lens (14) and a position regulating comprises a position regulating plate
(19)           means (19) are provided in front of a front which extends
along the side of said condens-   35   panel (2) of an emission means,
comprising ing lens (14), the side of said front panel (2) of   the steps
of: said emission means and the side panel (4) of            fixing said
position regulating means (19) said emission means.
to said condensing lens (14) so that the posi- tion regulating means (19)
extends along the 3. A display element according to Claim  1,  40
peripheral edge of said condensing lens (14). wherein said position
regulating means (19)          and projects in a direction from which said
comprises a position regulating plate (19),          emission means is to
be fitted; and which is bent over the edge of the upper
bonding said condensing lens (14) to said surface of said condensing lens
(14), extends        front panel (2) of said emission means with along the
side of said condensing lens (14)   45     said filter (13) therebetween so
that the sides toward said emission means and is fixed to           of said
condensing lens (14), said filter (13) said condensing lens (14) by an
adhesive             and said front panel (2) of said emission (18b), for
the purpose of aligning the position      means are aligned in
substantially the same of the side of said front panel (2) of said
plane by being located by said position regu- emission means in
substantially the same   50        lating means (19). plane as the
respective sides of said filter (13) and said condensing lens (14).
10. A display element comprising: emission means having a front panel (2)
4. A display element according to Claim  1,              which is divided
into a plurality of pixel units wherein said position regulating means com-
55     (27R,27G,27B) and a side panel (4). the said prises a position
regulating plate (19), which       emission means being suitable for the
purpose extends along the side of said condensing lens       of selectively
generating red, green or blue (14) toward said emission means and which is
light from each of said units (27R,27G.27B) of 8
111111 11 11111 11 I    



13                 EP0375377B1                          14 said front panel
(2);                                said condensing lens (21). air-drying
the sol- a filter (29) provided for transmitting light    vent, and curing
said agent by applying ul- emitted from the said front panel (2) of the
traviolet rays thereto; emission means and restricting transmission of
forming a filter (29) by coating an under- external light; and
5       coating agent containing about 5 to 70% of a a condensing lens (21)
provided in front of      solvent which is compatible with acrylic resin
said front panel (2) of said emission means for      and liquid silicone
resin on said resin layer (25) the purpose of condensing light generated
and then curing said agent; from said emission means,
mounting said condensing lens (21) on the characterised in that the
condensing lens   10   front panel (2) of said emission means; and (21)
comprises at least three projections (24)           forming a soft and
transparent buffer layer which are provided on its rear side (23) for the
(26) by coating an adhesive primer over the purpose of keeping a given
distance between          entire surfaces of said filter (29) and said
resin the said front panel (2) and the lens (21),          layer (25) and
the entire surface of said front the said rear side (23) of the said lens
is  15  panel (2) of said emission means, which are roughened for improving
adhesion;                    opposite to each other, charging two-liquid
ad- a resin layer (25) having the same refrac-       dition reaction-type
silicone RTV resin between tive index as that of said condensing lens (21)
said filter (29) and said front panel (2) and then is formed on said
roughened rear side (23) of        curing said resin. said condensing lens
(21) by coating and cur-  20 ing so as to form a gap between the resin
14. A method of producing a display element ac- 'layer (25) and said front
panel (2);                 cording to Claim 13, wherein said solvent for
the filter (29) is formed by coating and         said undercoating agent
used for forming said curing on said resin layer (25) so that a part of
filter is xylene or toluene. the gap remains; and                        25
a buffer layer (26) made of transparent       15. A method of producing a
display element ac- resin is charged in the remaining part of the
cording to Claim 14, wherein the concentration said gap between the filter
and the said resin       of xylene or toluene in said undercoating agent
layer (25) and said front panel (2) with an          is 10 to 40%. adhesive
primer.                            30 PatentansprUche 11. A display element
according to Claim 10, wherein the roughness (Rmax) of the rear side    1.
Anzeigeelement, das folgendes aufweist: (23) of the condensing lens (21) is
3 to 15 [err].        - eine  Emrssionseinrichtung,  die  eine 35
Frontplatte (2), die in eine Vielzahl von 12. A display element according
to Claim 10 or 11,            Pixeleinheiten (5R, 5G, 5B) unterteilt ist,
wherein said projections (24) provided on said            und eine
Seitenplatte (4) hat und die rear side (23) of said condensing lens (21)
are           selektiv rotes, granes oder blaues Licht 0.5 mm long.
zur Emission von jeder der Einheiten 40           (5R, 5G, 5B) der
Frontplatte (2) erzeugt; 13. A method of producing a display element ac-
- ein Filter (13), das eine Vielzahl von cording to Claim  10, 11 or 12, in
which a                Farbfiltern (13R, 13G. 13B) far die Far- condensing
lens 21, a resin layer (25), a filter          ben aufweist, die vor der
Frontplatte (2) (29) and a buffer layer (26) are provided in
entsprechend den jeweiligen Einheiten front of a front panel (2) of
emission means,  45         (5R, 5G, SB) der Emissionseinrichtung
comprising the steps of:                                  angeordnet sind,
um das von der Emis- forming at least three projections (24) on
sionseinrichtung erzeugte farbige Licht the rear side of (23) said
condensing lens (21)           durchzulassen, damit der Kontrast ver- made
of heat resistant acrylic resin and rough-           bessert werden kann,
indem die Wirkung ening said rear side (23) by a direct method   50
von AuSenlicht herabgesetzt wird; und for example by sanding by sandpaper,
by liq-            - eine Kondensorlinse (14), die vor dem uid honing, by
sand blasting or by moulding               Filter (13) vorgesehen ist, um
Licht, das the said condensing lens (21) in a roughened              von
der Emissionseinrichtung  erzeugt mould;
und durch das Filter (13) durchgelassen forming said resin layer (25) by
spray-   55           wird, zu bindeln; coating an undercoating agent
obtained by dis-       dadurch gekennzeichnet, solving 20% of ultraviolet
curing silicone resin        - daB eine Positionsregeleinrichtung (19) in
xylene on said roughened rear side (23) of             entlang dem
Umfangsrand der Konden- 9                   I111111111111111    



15                 EP 0 375 377 B1                      16 sorlinse (14)
vorgesehen ist, so daB sie         den lichtdurchlassigen Klebstoff (18a)
verbun- daran befestigt ist und sich zu der Seite        den ist. der
Emissionseinrichtung erstreckt. um die jeweiligen Seitenbereiche der Kon-
6. Anzeigeelement nach Anspruch 5, densorlinse (14) und des Filters (13)
mit   5    wobei das Filter (13) mit der Kondensorlinse einer Seite der
Frontplatte (2) der Emis-        (14) durch einen lichtdurchlassigen
Klebstoff sionseinrichtung auszufluchten, so daB           verbunden ist.
die Kondensorlinse (14) und das Filter (13) tatsachlich in Ubereinstimmung
mit      7. Anzeigeelement nach einem der vorhergehen- den Pixeleinheiten
(5R, 5G, SB) angeord-   10    den Anspr iche, wobei das Filter (13) an der
net sind;                                        Frontplatte (2) der
Emissionseinrichtung ange- - und daB. lichtdurchlassige Klebstoffmittel
bracht und die Kondensorlinse (14) mit dem (18a) vorgesehen sind. um  die
Emis-             Filter (13) durch den lichtdurchlassigen Kleb-
sionseinrichtung, die Kondensorlinse und         stoff (18a) verbunden ist.
die daran befestigte Positionsregelein-   15 richtung gemeinsam mit dem
Filter zwi-       8  Anzeigeelement nach Anspruch 7, schen der
Emissionseinrichtung und der           wobei das Filter (13) mit der
Frontplatte (2) der Kondensorlinse zu verbinden.
Emissionseinrichtung durch einen lichtdurch- lssigen Klebstoff verbunden
ist. 2. Anzeigeelement nach Anspruch 1,               20 wobei die
Positionsregeleinrichtung (19) eine     9. Verfahren zum Zusammenbauen
eines Anzei- W'ositionsregelplatte (19) aufweist, die sich ent-
geelements nach Anspruch 1, wobei ein Filter lang der Seite der
Kondensorlinse (14), der           (13), eine Kondensorlinse (14) und eine
Posi- Seite der Frontplatte (2) der Emissionseinrich-
tionsregeleinrichtung (19) vor einer Frontplatte tung und der Seitenplatte
(4) der Emissionsein-   25  (2) einer Emissionseinrichtung  vorgesehen
richtung erstreckt.                                   werden, wobei das
Verfahren die folgenden Schritte aufweist: 3. Anzeigeelement nach Anspruch
1,                           - Befestigen der Positionsregeleinrichtung
wobei die Positionsregeleinrichtung (19) eine              (19) an der
Kondensorlinse (14), so daB Positionsregelplatte (19) aufweist, die Ober
den   30      sich die Positionsregeleinrichtung  (19) Rand der oberen
Oberflache der Kondensorlin-               entlang dem  Umfangsrand der
Konden- se (14) gebogen ist, sich entlang der Seite der            sorlinse
(14) erstreckt und in einer Rich- Kondensorlinse (14) zu der
Emissionseinrich-               tung vorspringt, aus der die Emissions-
tung erstreckt und an der Kondensorlinse (14)              einrichtung
angebracht werden soil; und mit einem Klebstoff (18b) befestigt ist. um die
35     - Verbinden der Kondensorlinse (14) mit Position der Seite der
Frontplatte (2) der Emis-           der Frontplatte (2) der
Emissionseinrich- sionseinrichtung im wesentlichen in der glei-
tung mit dem Filter (13) dazwischen, so chen Ebene wie die jeweiligen
Seiten des Fil-              daB die Seiten der Kondensorlinse (14), ters
(13) und der Kondensorlinse (14) auszu-               des Filters (13) und
der Frontplatte (2) fluchten.                                    40
der Emissionseinrichtung im  wesentli- chen in der gleichen Ebene
ausgefluchtet 4. Anzeigeelement nach Anspruch 1,
werden, indem sie durch die Positionsre- wobei die
Positionsregeleinrichtung eine Posi-             geleinrichtung (19)
positioniert werden. tionsregelplatte (19) aufweist, die sich entlang der
Seite der Kondensorlinse (14) zu der Emis-   45   10. Anzeigeelement, das
folgendes aufweist: sionseinrichtung erstreckt und die mit der Kon-
- eine  Emissionseinrichtung,  die  eine densorlinse (14) integral
ausgebildet ist, um              Frontplatte (2), die in eine Vielzahl von
die Position der Seite der Frontplatte der Emis-           Pixeleinheiten
(27R, 27G, 27B) unterteilt sionseinrichtung im wesentlichen in der glei-
ist, und eine Seitenplatte (4) hat, wobei chen Ebene wie die jeweiligen
Seiten des Fil-  50          die Emissionseinrichtung geeignet ist, ters
(13) und der Kondensorlinse (14) auszu-               selektiv rotes,
grines oder blaues Licht fluchten.
von jeder der Einheiten (27R, 27G, 27B) der Frontplatte (2) zu erzeugen; 5.
Anzeigeelement nach einem der vorhergehen-                - ein Filter
(29), das vorgesehen ist, um den Ansprliche, wobei das Filter (13) an der
ss          Licht, das von der genannten Frontplatte Kondensorlinse (14)
angebracht ist und die                 (2) der Emissionseinrichtung
emittiert Kondensorlinse (14) mit dem Filter (13) mit der            wird,
durchzulassen und um das Durch- Frontplatte (2) der Emissionseinrichtung
durch             lassen von AuBenlicht zu begrenzen; und 10 ~       ~~~
~~~  L   Niii  Siilllllii lll    
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Kondensorlinse (21). die vor der             - Bilden der Harzschicht (25)
durch Auf- Frontplatte (2) der Emissionseinrichtung            sprOhen
eines Grundbeschichtungsmit- vorgesehen ist. um von der Emissions-
tels, das durch Losen von 20 %  UV- einrichtung erzeugtes Licht zu bUndeln,
hartendem  Siliconharz in Xylol erhalten dadurch gekennzeichnet,
5            ist, auf die angerauhte RUckseite (23) der - daB die
Kondensorlinse (21) mindestens               Kondensorlinse (21),
Lufttrocknen des drei VorsprUnge (24) aufweist, die an ih-
Losungsmittels und Harten des Mittels rer Rickseite (23) vorgesehen sind,
urn             durch Aufbringen von UV-Strahlen; einen gegebenen Abstand
zwischen der             - Bilden eines Filters (29) durch Auftragen
genannten Frontplatte (2) und der Linse  to         eines
Grundbeschichtungsmittels, das (21) einzuhalten;
ca. 5 bis 70 %  eines Losungsmittels - daS die RUckseite (23) der Linse
aqge-              enthalt, das mit Acrylharz und flUssigem rauht ist, urn
die Haftung zu verbessern;           Siliconharz kompatibel ist, auf die
Harz- - daS eine Harzschicht (25), die die gleiche          schicht (25)
und anschliel3endes Harten Brechzahl wie die Kondensorlinse (21)  t5
des Mittels; hat, auf der angerauhten ROckseite (23)          - Anbringen
der Kondensorlinse (21) auf der Kondensorlinse (21) durch Beschich-
der Frontplatte (2) der Emissionseinrich- ten und Harten gebildet ist, urn
einen              tung; und Spalt zwischen der Harzschicht (25) und
- Bilden einer weichen und lichtdurchlAssi- der Frontplatte (2) zu bilden;
20            gen Pufferschicht (26) durch Aufbringen - daB das Filter (29)
durch Beschichten               eines Haftprimers auf die gesamten und
Harten auf der Harzschicht (25) ge-             Oberflachen des Filters
(29) und der bildet ist, so dal3 ein Teil des Spalts
Harzschicht (25) und die gesamte Ober- verbleibt;
flache der Frontplatte (2) der Emissions- - und daB eine Pufferschicht (26)
aus licht-  25      einrichtung, die einander gegenfberlie- durchlassigem
Harz in den verbleiben-              gen, Einbringen von
ZweiflOssigkeits-Sili- den Teil des Spalts zwischen dem Filter
con-RTV-Harz vom Additionsreaktionstyp und der Harzschicht (25) und der
Front-             zwischen dem Filter (29) und der Front- platte mit einem
Haftprimer eingebracht             platte (2) und anschlieSendes Harten des
ist.                                  30            Harzes. 11.
Anzeigeelement nach Anspruch 10,                14. Verfahren zum
Herstellen eines Anzeigeele- wobei die Rauhigkeit (Rmax) der RUckseite
ments nach Anspruch 13, (23) der Kondensorlinse (21) 3 bis 15 am
wobei das Losungsmittel fOr das Grundbe- betragt.
36       schichtungsmittel, das verwendet wird, um das Filter zu bilden,
Xylol oder Toluol ist. 12. Anzeigeelement nach Anspruch 10 oder 11, wobel
die VorsprUnge (24), die an der ROck-     15. Verfahren zum  Herstellen
eines Anzeigeele- seite (23) der Kondensorlinse (21) vorgesehen       ments
nach Anspruch 14, sind, 0,5 mm lang sind.                    40       wobei
die Konzentration von Xylol oder Toluol in dem Grundbeschichtungsmittel 10
bis 40 % 13. Verfahren zum  Herstellen eines Anzeigeele-         betragt.
ments nach Anspruch 10, 11 oder 12. wobei eine Kondensorlinse (21), eine
Harzschicht      Revendications (25), ein Filter (29) und eine
Pufferschicht (26)  45 vor einer Frontplatte (2) einer Emissionsein-   1.
Element d'affichage comprenant: richtung vorgesehen werden, wobei das Ver-
un moyen d'emission qui a un panneau fahren die folgenden Schritte
aufweist:             frontal (2) divise en un certain nombre d'unit6s -
Bilden von mindestens drei VorsprOngen         d'6lements d'image (5R, 5G,
5B) et un pan- (24) an der RUckseite (23) der Konden-  5o     neau lateral
(4) et qui produit s6lectivement sorlinse (21) aus warmfestem Acrylharz
une lumiere rouge, verte ou bleue pour emis- und Anrauhen der RUckseite
(23) mit ei-        sion a partir de chacune desdites unites (5R, nem
direkten Verfahren, beispielsweise        5G, 5B) du panneau frontal (2);
durch Schmirgeln mit Sandpapier, FlUs-            un filtre (13) comprenant
un certain nom- sigkeitshonen, Sandstrahlen oder durch   55    bre de
filtres de couleurs (13R, 13G. 13B) pour Formen der Kondensorlinse (21) in
einer        lesdites couleurs qui sont disposes en avant angerauhten Form;
du panneau frontal (2) en correspondance avec lesdites unites respectives
(5R, 5G, 5B) dudit 11                 llllllll ll ll lll    19
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moyen d'emission pour transmettre la lumiere        frontal pr6cite du
moyen d'6mission dans sen- coloree produite par le moyen d'6mission de
siblement le m8me plan que les cot6s respec- sorte que le contraste peut
etre am6liore en        tifs du filtre (13) pr6cite et de la lentille de
reduisant I'effet de lumibre externe; et            champ (14). une
lentille de champ (14) pr6vue en avant   5 dudit filtre (13) pour condenser
la lumiere pro-  5. El6ment d'affichage selon l'une quelconque duite par le
moyen d'6mission et transmise a        des revendications prec6dentes, dans
lequel le travers le filtre (13);                             filtre (13)
precite est monte sur la lentille de caract6ris6 en ce qu'un moyen de
regula-         champ (14) pr6citee et la lentille de champ tion de
position (19) est pr6vu le long du bord   10  (14) avec le filtre (13) et
liee au panneau peripherique de la lentille de champ (14) afin      frontal
(2) pr6cite du moyen d'6mission pr6cit6 d'8tre fix6 A cel!e-ci et s'6tend
vers le c8t6 du   par l'adh6sif transparent pr6cit6 (18a). moyen d'emission
dans le but d'aligner des portions laterales respectives de la lentille de
6. Element d'affichage selon la revendication 5, champ (14) et le filtre
(13) avec un c8t6 du   15   dans lequel le filtre (13) pr6cit6 est lid a la
panneau frontal (2) du moyen d'emission, de la      lentille de champ (14)
precitee par un adh6sif sorte la lentille de champ (14) et le filtre (13)
transparent. sont positivement situds en correspondance avec les unites
d'6l6ments d'image (5R, 5G,      7. El6ment d'affichage selon I'une
quelconque 5B); et                                     20      des
revendications prec6dentes, dans lequel le des moyens adh6sifs transparents
(1 8a)          filtre (13) pr6cite est monte sur le panneau sont pr6vus
pour Her ledit moyen d'emission,        frontal precite (2) du moyen
d'emission preci- la lentille de champ et le moyen de regulation      t6,
et la lentille de champ (14) precit6e est liMe de position fix6 a ceux-ci
ensemble avec le         au filtre (13) par l'adh6sif transparent (18a)
filtre entre le moyen d'6mission et la lentille de   25  precite. champ. 8.
Element d'affichage selon la revendication 7, 2. El6ment d'affichage selon
la revendication 1,        dans lequel le filtre (13) pr6cit6 est lid au
dans lequel le moyen de regulation de position      panneau frontal (2)
precit6 du moyen d'6mis- pr6cite (19) comprend une plaque de regula-  30
sion precite par un adh6sif transparent. tion de position (19) qui s'6tend
le long du c8te de la lentille de champ (14) pr6citee, du   9. Procede
d'assemblage d'un 6lement d'afficha- c8t6 du panneau frontal pr6cit6 (2) du
moyen        go selon la revendication 1, dans lequel un d'emission pr6cite
et du panneau lat6ral (4) du     filtre (13), une lenitille de champ (14)
et un moyen d'emission.                           35      moyen de
regulation de position (19) sont pre- vus en avant d'un panneau frontal (2)
d'un 3. El6ment d'affichage selon la revendication 1,        moyen
d'6mission, comprenant les etapes de: dans loquel le moyen de regulation de
position          fixer le moyen de regulation de position pr6cite (9)
comprend une plaque de regulation       (19) a la lentille de champ (14) de
sorte que le de position (19), qui est pliee sur le bord de la  40  moyen
de regulation de position (19) s'etende surface sup6rieure de la lentille
de champ (14)     le long du bord peripherique de la lentille de precitee,
s'6tend le long du c6te de la lentille    champ (14) et fait saillie dans
une direction de de champ (14) vers le moyen d'emission pre-
laquelle le moyen d'emission doit 8tre fixe; et cite et est fixee a la
lentille de champ (14) par       Her la lentille de champ (14) au panneau
un adhesif (18b), dans le but d'aligner la posi-  45  frontal (2) du moyen
d'emission avec le filtre tion du c8te du panneau frontal (2) pr6cit6 du
(13) entre eux de Sorte que les c8tes de la moyen d'emission dans
sensiblement le m8me          lentille de champ (14), du filtre (13) et du
plan que les c8t6s respectifs du filtre (13)        panneau frontal (2) du
moyen d'omission sont precit6 et de la lentille de champ (14).
align6s dans sensiblement le m8me plan en 50      etant positionn6s par le
moyen de regulation 4. El6ment d'affichage selon la revendication 1,
de position (19). dans lequel le moyen de regulation de position precit6
comprend une plaque de regulation de     10. Element d'affichage
comprenant: position (19) qui s'etend le long du c8t6 de la         un
moyen d'emission ayant un panneau lentille de champ (14) precit6e vers le
moyen   55  frontal (2) qui est divise en un certain nombre d'emission
precit6 at qui est form6e integrale-     d'unit6s d'elements d'image (27R,
27G, 27B) ment avec la lentille de champ (14), dans le        et un panneau
lateral (4), le moyen d'emission but d'aligner la position du c8te du
panneau        6tant convenable dans le but de selectivement 12
0llllllll   l  Il~    21                 EP 0 375 377 B1
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produire une lumiere rouge, verte ou bleue a         de champ (21) dans un
moule rugueux; partir de chacune desdites unites (27R. 27G,
former la couche de resine (25) en rev&- 27B) du panneau frontal (2);
tant par pulv6risation un agent de couche de un filtre (29) prevu pour
transmettre de la      base obtenu en dissolvant 20% de resine de lumiere
emise par le panneau frontal (2) du    5     silicone polym6risant dans
l'ultraviolet dans du moyen d'6mission et restreindre la transmis-
xylene sur le c8t6 arriere rugueux (23) de la sion de lumiere externe; et
lentille de champ (21), secher a l'air le solvant une lentille de champ
(21) prevue en avant       et polym6riser I'agent en appliquant des du
panneau frontal (2) du moyen d'6mission           rayons ultraviolet a
celui-ci; dans le but de condenser de la lumiere produi-  10      former un
filtre (29) en revetant un agent te par le moyen d'6mission,
de couche de base contenant environ 5 a 70% caract6ris6 en ce que la
lentille de champ       d'un solvant qui est compatible avec la r6sine (21)
comprend au moins trois saillies (24) qui       acrylique et la resine de
silicone liquide sur la sont prevues sur son cote arriere (23) dans le
couche de r6sine (25) et polymeriser ensuite but de garder une distance
donn6e entre le  Is      l'agent; panneau frontal (2) et la lentille (21).
monter la lentille de champ (21) sur le le cote arriere (23) de la lentille
est rendu    panneau frontal (2) du moyen d'emission; et rugueux pour
ameliorer l'adh6sion;                      former une couche tampon
transparente et une couche de r6sine (25) ayant le meme          douce (26)
en rev~tant une couche d'adh6sif indice de refraction que celui de la
lentille de   20  sur les surfaces entibres du filtre (29) et la champ (21)
est formee sur le c8t6 arriere            couche de resine (25) et la
surface entibre du rugueux (23) de la lentille de champ (21) par
panneau frontal (2) du moyen d'6mission, qui revetement et polym6risation
afin de former un       sont opposes les unes aux autres. charger une
espace entre la couche de resine (25) et le         r6sine RTV de silicone
du type a reaction par panneau avant (2);                          25
addition de deux liquides entre le filtre (29) et le filtre (29) est forme
par revetement et       le panneau frontal (2) et ensuite polym6riser
polym6risation sur la couche de resine (25) de       ladite resine. sorte
qu'une partie de l'espace reste; et une couche tampon (26) realisee en
resine    14. Proc6d6 de production d'un element d'afficha- transparente
est chargee dans la partie restan-   30  ge selon la revendication 13, dans
lequel le te de l'espace entre le filtre et la couche de       solvant
pr6cite pour I'agent de couche de base resine (25) et le panneau avant (2)
par une          utilis6 pour former le filtre precite est du xyle- couche
adh6sive.                                     ne ou du toluene- 11. Element
d'affichage selon la revendication 10,  35   15. Procede de production d'un
element d'afficha- dans lequel la rugosite (R max) du c8te arriere      ge
selon la revendication 14, dans lequel la (23) de la lentille de champ (21)
est de 3 a         concentration  en  xylene ou tolubne dans 15am.
I'agent de couche de base pr6cit6 est de 10 a 40%. 12. Element d'affichage
selon la revendication 10   40 ou 11, dans lequel les saillies pr6citees
(24) prevues sur le c8t6 arriere (23) de la lentille de champ (21) pr6cit6e
sont longues de 0,5 mm. 13. Procede de production d'un 6lement d'afficha-
45 ge selon la revendication 10, 11 ou 12, dans lequel une lentille de
champ (21), une couche de r6sine (25), un filtre (29) et une couche tampon
(26) sont prevues en avant d'un pan- neau frontal (2) d'un moyen
d'emission, com-   50 prenant les 6tapes de: former au moins trois saillies
(24) sur le c8te arribre (23) de la lentille de champ (21) r6alisee en
r6sine acrylique resistante a la chaleur et en rendant rugueuse le c8te
arriere   55 (23) par un proced6 direct par exemple par poncage au papier
de verre, par rodage au liquide, par sablage ou en moulant la lentille 13
D  Dl    


