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SPRUSON & FERGUSON
- Australia
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NOTICE OF ENTITLEMENT

We, Yoshimasa Wakatake and Masayuki Wakatake, of 26-11 Kamiyoga 5-chome,
Setagaya-ku, Tokyo, 158, Japan; and Flat B, 12/F., Park Towers I,

1 King'§‘59§9LwHQEih.RQintT”Hong.Kdng; respectively; being the
Applicant(s)/Nominated Person(s) in respect of an application entitled:

Pseudo-Luminous Panel, Substrate Therefor, and Display Element
and Device Using the Pseudo-Luminous Panz!

state the following:-

The Applicant(s)/Nominated Person(s) have entitlement from the actual inventor
as follcus:

Masayuki Wakatake 1s the assignee of a part interest in the invention
from the actual inventor, Yoshimasa Wakatake.

The Applicant(s)/Nominated Person(s) are entitled to rely on the basic
application listed on the Patent Request as follows:

The inventor Yoshimasa Wakatake made the basic application and assigned
a part interest in the invention to Masayuki Wakatake.

The basic appiication listed on the Patent Request is the application first
made in a Convention country in respect of the invention.

DATED this
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Yoshimasa Wakatake

day of 19

Masayuki Wakatake

IRN: 204752

INSTR CODE: 62755
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(54) Title
PSEUDO-LUMINOUS PANEL, SUBSTRATE THEREFOR, AND DISPLAY ELEMENT AND DEVICE
USING THE PSEUDO-LUMINOUS PANEL

International Patent Classification(s)
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(21) Application No.: 11184/92 (22) Application Date : 24,02.92
(30) Prion.v Data
(31) Number (32) Date (33) Country
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(43) Publication Date : 27.08.92
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(71) Applicant(s)
INTERMARKET MEDIA AND PROMOTIONS LIMITED

(72) Inventor(s)
YOSHIMASA WAKATAKE

(74) Attorney or Agent
OBERINS , GPC BOX 1776Q, MELBOURNE VIC 3001

(56) Prior Art Documents
US 3359761
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GB 315336
(67) Claim
1. A pseudo-luminous panel comprising:
a substrate; and
a thin film optical color filter formed all over
the main surface of said substrate;
wherein:
said main surface of said substrate is formed by a
surface in which obliquely downwa:d band-like surface
portions and obliquely upward band-like surface portions
are alternately arranged side by side in a vertical
direction;
said obligquely downward band-iike surface portions
forming said main surface of said substrate are each a
smooth reflecting surface;

said obligquely upward band-like surface portions

forming said main surface of said substrate are each an

.J/2



(11) AU-B-11184/92 -2-
(10) 644270

irregular or uneven reflecting surface; and

obliquely downward band-like surface portions on
said obliquely downward band-like surface portions of
said substrate, forming the surface of said thin film
optical color filter on the opposite side from said
substrate, are each a smooth surface.

8. A substrate for a pseudo-luminous panel,

wherein:

said substrate has its main surface formed by a
surface in which ohliquely downward bpand-like surface
portions and obliquely upwarad band-like surface portions
are alternately arranged side by side in a vertical
direction;

said oblique:ly downward band-like surface portions

are each a smooth reflecting surface; and

said obliquely upward band-like surface portious
are each an irregular or uneven reflecting surface.

18. A display element comprising:

a plurality of pseudo-luminous panels of claim 1,
2, 3, or 4;

wherein:

said plurality of pseudo-luminous panels are
arranged on a support so that they are selectively
displayed; and

thin film optical color filters of said pseudo-
luminous panels have different pass bands in terms of

their band-pass characteristic.
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The following statement is a full description of this invention, including the
best method of performing it known to me/us:-

5845/4



BACK GROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a pseudo-luminous

panel, a2 substrate therefor and a display element and a
S display device employing the pseudo-luminous panel.
2. Description of the Prior Art

Figs. 47 and 48 show a conventional pseudo-luminous
panel Q which has, for example, a square substrate 1 the
main surface 2 of which is formed by an irregular or

{0 uneven reflection surface DR extending in a vertical
plane.

When such a conventional pseudo-luminous panel Q is
disposed outdoors, for example, high above the ground G
by use of a support H as shown in Fig. 49, the main

|S surface 2 of the substrate 1 is directly irradiated over
the entire area thereof by sunlight SL fromn above
diagonally to the front of the substrate 1 in the
daytime. In other word, the sunlight SL directly
illuminates the main surface 2 of the substrate 1 over
0 the entire area thereof from above diagonally to the
front of the substrate 1. The sunlight SL thus falling
on the main surface 2 of the substrate 1 enters
thereinto. In this instance, since the main surface 2
of the substrate 1 is the irreguls. = uneven reflection

2S surface DR, the sunlight SL incident on such a main



surface 2 irregularly enters therethrough into the
substrate 1. The sunlight SL thus having irregularly
entered into the substrate 1 is irregularly reflected
therein. The irregularly reflected light is emitted
S forwardly of the pseudo-luminous panel Q through the
main surface 2 of the substrate 1. In this case, the
irregularly reflected light is irreqularly emitted from
the panel Q, since the main surfa-- 2 is formed by the
irregular or uneven reflection surface DR as mentioned
\o above. Thus, scattered light SL' derived from the
sunlight SL is provided in front of the pseudo-luminous
panel Q.
The scattered light SL' results from the passage
through the portion of the main surface 2 of the
{S substrate 1, and hence has a hue corresponding to the
pass band of the main surface portion of the substrate 1
in terms of its band pass characteristic. A portion of
the scattered light SL' emitted from the pseudo-luminous
panel Q is directed toward the ground G. Hence, in the
Qo daytime a person M standing on the ground G diagonally
below the pseudo-luminous panel Q can perceive a pattern
on the main surface 2 in a color tone corresponding to
the pass band of the main surface portion of the
substrate 1.

RS When irradiating the pseudo-luminous panel 1, at




night, by artificial light AL of a band convering the
pass banc of the main surface portion of the substrate 1
from a projector P disposed on the ground G diagonally
below to the front of the panel Q, as shown in Fig. 49,
S the artificial light AL irregularly enters into the main
surface portion of the substrate 1 through the main
surface 2 and is then 1irregularly reflected and the
irregularly reflected light is emitted as scattered
light AL' from the pseudo-luminous panel Q through the
lomain surface 2 of the substrate 1.

As is the case with the scattered light SL', the
scattered light AL' also results from the passage
through the main surface portion of the substrate 1, and
hence has hue corresponding to the pass band of the main

(5surface portion of the substrate 1, and a portion of
scattered light AL' is directed to the ground G.
Accordingly, the person M on the ground G can perceive a
pattern on the main surface 2 of the substrate 1 in a
color tone corresponding to the pass band of the main

2Qo0surface portion of the substrate 1.

Thus, in the case where the conventional pseudo-
luminous panel Q shown in Figs. 47 and 48 is disposed
outdoors, for example, high above the ground G and is
irradiated by the sunlight SL in the daytime and by the

2Gartificial light AL from the prejector P at night as



described akove, it is possible to make thr person M on
the ground C perceive day and night the pattern on the
main surface 2 of the substrate 1 in the hue
corresponding to the pass band of the main surface

5 portion of the substrate 1.

Incidentally, the energy of the artificial light AL
from the projector P is far lower than the energy of the
sunlight SL owing to a limitation on the manufacture of
the projector P and for some other reason. Hence there

lois a markely large difference between the energy of the
sunlight SL received by the pseudo-luminous panel Q in
the daytime and the energy of the artificial light AL
illuminating the panel Q at night. In the daytime the
viewer M perceives a pattern on the main surface 2 of

|Sthe substrate 1 by a portion of the scattered light SL'
caused by irregular reflection of the sunlight SL and at
night he perceives the pattern on the main surface 2 by
a portion of the scattered light AL' similarly caused by
irregular reflection of the artificial light AL.

20 On this account, the conventional pseudo-luminous
panel Q depicted in Figs. 47 and 48 is defective in that
when the substrate 1 is made relatiwvely highly
reflective by a suitable selection of its material so as
to permit the viewer M to distinctly recognize the

2¢ pattern on the main surface 2 of the substrate 1 at



night, the pattern is so dazzling in the davtime that
the viewer M may sometime be unable to perceive the
pattern itself.
Moreover, when the reflectivity of the substrate 1
& is made low by a suitable selection of its material so
that the pattern on the main surface 2 can clearly be
recognized by the viewer M in the daytime, the pattern
is very dark at night and in some cases it cannot be
perceived in the color tone corresponding to the pass
(O band of the main surface portion of the substrate 1.

SUMMARY OF THE INVENTION

It is therefore an okject of the present invention
to provide & novel pseudo-luminous panel which is free
from the above-mentioned defects of the prior art, and a

1Ssubstrate for such a panel and a display element and a
display device utilizing such a pseudo-luminous panel.

According to a first aspect of the present
invention, the pseudo-luminous panel has a substrate and
a thin film optical color filter coated all over the

2omain surface of the substrate. The main surface of the
substrate is a surface in which obligquely downward and
upward band-like portions are alternately arranged side
by side in the vertical direction. The obliquely
downward band-like portions each form a smooth

2S reflecting surface, and the obliquely upward band-like



portions each form an irregular or uneven reflecting

surface. Obliquely downward band-like portions of the

thin film optical color filter, formed on the obliquely

downward band-like portions of the substrate on the
Sopposite side therefrom, are smooth.

According to a second aspect of the present
invention, the pseudo-luminous panel has a substrate and
a thin film optical color filter coated all over the
main surface of the substrate. The main surface of the

[0 substrate is a surface in which obliquely downward and
upward band-like portions are alternately arranged side
by side in the vertical direction. The obliquely
downward and upward band-like portions forming the main
surface of substrate are each a smooth reflecting

iSsurface, obliquely downward band-like portions of the
thin film optical color filter, formed on the obliquely
downward band-like portions of the substrate on the
opposite side therefrom, are smooth surfaces. Obliguely
upward band-like portions of the thin film optical color

Z2ofilter, formed on the obliquely upward band-like
portions of the substrate on the opposite side
therefrom, are uneven.

According to a third aspect of the present
invention, the pseudo-luminous panel has a substrate, a

2Sreflecting film coated all over the main surface of the




substrate and a thin film optical color filter coated
all over the surface of the reflecting film on the
opposite side from the substrate. The main surface of
the substrate is a surface in which obliquely downward
S and upward band-like portions are alternately arranged
side by side in the vertical direction. Obliquely
downward band-like portions of the reflecting film,
formed on the obliguely downward band-like portions of
the substrate on the opposite side therefrom, are smooth
lo reflecting surfaces. Obliquely upward band-1like
portions of the reflecting film, formed on the obliquely
upward band-like portions of the substrate on the
opposite side therefrom, are irregular or uneven
reflecting surface. Obliquely downward band-like
IS portions of the thin film optical color filter, formed
on the obliquely downward band-like portions of the
reflecting film on the opposite side therefrom, are
smooth surfaces.
According to a fourth aspect of the present
2oinvention, the pseudo-luminous panel has a substrate, a
reflecting film coated all over the main surface of the
substrate and a thin film optical color filter coated
all over the surface of the reflecting film on the
opposite side from the substrate. The main surface of

S the substrate is a surface in which obliquely downward



and upward band-like portions are alternately arranged
side by side in the vertical direction. Obliquely
downward and upward band-like portions of the reflecting
film, formed on the obliquely downward and upward band-
Slike portions of the substrate on the opposite side
therefrom, form smooth reflecting surfaces. Obliquely
downward band-like portions of the thin film optical
color filter, formed on the okliquely downward band-like
portions of the reflecting film on the opposite side
IO therefrom, have smooth surface. Obliquely upward band-
like portions of the thin film optical color filter,
formed on the obliquely upward band-like portions of the
reflecting film on the oppositz side therefrom, have
uneven surfaces.
1S According to a fifth aspect of the present
invention, in the pseudo-luminous panel according to the
first, second, third or fourth aspect of the invention,
the obliquely downward band-like portions forming the
main surface of the substrate each protrude obliquely
2o downward in its longitudinal section and linea~ly extend
in its cross-section.
Accordina to a sixth aspect of the present
invention, in the pseudo-luminous panel according to the
first, second, third or fourth aspect of the invention,

25 the obliquely downward band-like -crtions forming the




main surface of the substrate each protrude obliquely
downward in its longitudinal section and repeatedly
protrude forward in its cross-section.

According to a seventh aspect of the present

S5 invention, the substrate is flexible in the pseudo-

luminous panel according to the first, second, third or
fourth aspect of the invention.
According to an eighth aspect of the present

invention, the substrate for the pseudo-luminous panel

lohas its main surface formed by a surface in which

obliquely downward and upward band-like portions are
alternately arranged side by side in the vertical
direction. The obliquely downward band-like portions

form smooth reflecting surfaces, and the nbliquely

S upward band-like portions form irregular or uneven

reflecting surfaces.
According to a ninth aspect of the present
invention, the substrate for the pseudo-luminous panel

has its main surface formed by a surface in which

O obliquely downward and upward band-like portions are

alternately arranged side by side in the vertical
direction. The obhliguely downward and upward band-like
portions form smooth reflecting surfaces.

According to a tenth aspect of the present

QS invention, in the substrate according to the ninth

10



aspect of the invention the obliquely downward band-like
portions each protrude obliquely downward in its
longitudinal section and linearly extend in its cross-
section.

Y According to eleventh aspect of the present
invention in the substrate according to the eighth or
ninth aspect of the inv/ention the obliquely downward
band-like portions each protrude obliquely downward in
its longitudinal section and repeatedly protrude forward

.~ 1n its cross-section.

According to a twelfth aspect of the present
invention, the substrate according to the eighth or
ninth aspect of the invention is flexible.

According to a thirteenth aspect of the present

(S invention, the substrate for the pseudo-luminous panel
has a substrate and a reflecting film coated all over
the main surface of the substrate. The main surface of
the substrate is a surface in which obliquely downward
and upward band-like portions are alternately arranged

X side by side in the vertical direction. Obliquely
downward band-like portio s of the reflecting film,
formed on the obliguely downward band-like portions of
the substrate on the opposite side therefrom, form
smooth reflecting surfaces. Obliquely upward band-like

2sportions of the reflecting film, formed on the obliquely

11
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upward band-like portions of the substrate on the
opposite side therefrom, form irregular or uneven
reflecting surfaces.

According to a fourteenth aspect of the present
invention, the substrate for the pseudo-luminous panel
has a substrate and a reflecting film coated all over
the main surface of the substrate. The main surface of
the substrate is a surface in which obliquely downward
and upward band-like portions are alternately arranged
side by side in the vertical direction. Obligquely
downward and upward band-like portions of the reflecting
film, formed on the obliquely downward and upward band-
like portions of the substrate on the opposite side
therefrom, fo.rm smooth reflecting surfaces.

Accor” ng co a tifteenth aspect of the present
invention, i.. .he substrate according to the thirteenth
or fourteenth aspect of the invention the obliquely
downward band-like portions forming the main surface of
the substrate each protrude obliquely downward in its
longitudinal section and linearly extend in its cross-
section.

According to a sixteenth aspect of the present
invention, in the substrate according to the thirteenth

or fourteenth aspect of the invention the obliquely

2S downward band-like portions of the main surface of the

12



substrate protrude ~bliquely downward 1. its
longitudinal section and repeatedly protrude forward in
its cross-section.

According to a seventeenth aspect of the present
invention, the substrate according to the thirteenth or
fourteenth aspect of the invention is flexible.

According to an eighteenth aspect of the present
invention, the display element employs a plurality of
pseudo-luminous panels according to the first, second,
third or fourth aspect of the invention. The plurality
of pseudo-luminous panels are arranged on a support
frame so that they are selectively activated. The thin
film optical color filters of the pseudo-luminous panels

have different pass bands in terms of their band-pass

Ischaracteristics.

According to a nineteenth aspect of the present
invention, the fixed matrix display employs a plurality
0of pseudo-luminous panels according to the first,

second, third or fourth aspect of the invention, and

Jo they are arranged in a matrix form on a support frame.

According to twentieth aspect of the present
invention, the matrix display employs a plurality of
display elements, which are arranged in a matrix form on

a support frame. In this instance, the display elements

2Seach have a plurality of pseudo-luminous panels

13



according to the first, second, third or fourth aspect
of the invention. The pseudo-luminous panels are
arranged on a support frame so that they are selectively
activated. The thin film optical color filters of the

S pseudo-luminous panels have different pass bands in
terms of their band-pass characteristics.

When the pseudo-luminous panel according to the
first aspect of the present invention is disposed
outdoors, for instance, high above the ground as

IOdescribed previously in respect of Fig. 49, sunlight
directly strikes the obliquely upward band-like surface
portions of the thin film optical color filter on the
substrate at an angle from above but hardly strike the
obliquely downward band-like surface portions of the

(Scolor filter. The sunlight directly striking the
obliquely upward band-like surface portions of the color
filter enter thereirto and then the obliguely upward
band-like portions frrming the main surface of the
substrate. Since the obliquely upward band-like

Oportions of the main surface of the substrate are
irregular reflecting surfaces or uneven surfaces, the
sunlight is irregularly reflected on and in the
obliquely upward band-like portions of the substrate
surface. The irregular reflected light passes again

26 through the thin film optical color filter and then its

14
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obliquely uwoward band-like surface portions, thereafter
being emitted as scattered light from the pseudo-
luminous panel.
Since the scattered light has passed through the
Sthin film optical color filter, it has a hue
corresponding to tne pass band of the color filter in
terms of its band-pass characteristic. A portion of the
scattered light naturally falls on the ground, and
consequently, the viewer on the ground can perceive a
|0 pattern on the main surface of the substrate in the hue
corresponding to the pass band of the optical color
filter.
By suitably selecting the position of the projector
relative to the pseudc-luminous panel set up above the
ISground as shown in Fig. 49, the artificial light can be
projected from the projector, at night, mostly onto the
obliquely downward band-like surface portions of the
thin film optical color filter.

The artificial light directly striking the

20 obliquely downward band-like surface portions of the

color filter enters thereinto and then the underlying
surface portions of the substrate. Since the obliquely
downward band-like surface portions of the substrate are

smooth reflecting surfaces, the incident light is hardly

QS irregularly reflected but is reflected obliquely

15
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downward by the substrate. The reflected light passes
through the color filter again and its obliquely
downward surface portions and is emitted diagonally
downward from the pseudo-luminous panel.

The reflected light thus emitted from the panel has
passed through the thin film optical color filter, and
hence has a hue corresponding to the pass band of the
color filter in terms of its band-pass characteristic.
Thus the viewer on the ground can perceive a pattern on
the main surface of the substrate in the hue
corresponding to the pass band of the color filter.

With such a pseudo-luminous panel according to the
first aspect of the present invention, the pattern on
the main surface of the substrate can be seen from the
ground equally in the daytime and at night in the hue
corresponding to the pass band of the color filter.

Also in this instance, the energy of the artificial
light is far lower than the energy of sunlight for the
same reasons given previously with respect to the
conventional pseudo-luminous panel depicted in Figs. 47
and 48, and there is a substantial difference between
the energy of sunlight striking the panel in the day
time and the energy of the artificial 1light projected

onto the panel at night. However, in the daytime the

2S viewer on the ground perceives the pattern on the main

16
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surface of the substrate by a portion of the scattered
light resulting from the irregular reflection of
sunlight, whereas at night the perceives the pattern
mainly by the directly reflected light of the artificial
light, not portion of such scattered light.

Hence, even if the reflectivity of the substrate is
made relatively high by a suitable selection of its
material so that the pattern on its main surface can be
clearly recognized at night, the pattern is not dazzling
in the daytime and can be seen in the hue based on the
pass band of the color filter. Further, even if the
reflectivity of the substrate is made relatively low by
a suitable selection of its material so that the
dazzling of the pattern is reduced in the daytime, the
pattern is not dark and can be seen at night as well in
the hue based on the pass band of the color filter.

The pseudo-luminous panel according to the second
aspect of the present invention is identical 1in
construction with the panel according to the first
aspect of the invention, except that the obliquely
upward band-like surface portions of the substrate form
smooth surfaces, not irregular or uneven reflecting
surfaces. Although the obliquely upward band-like
surface portions of the substrate are smooth reflecting

surfaces as mentioned above, the same results as are

17



obtainable with the pseudo-luminous panel according to

the first aspect of the invention can be obtained,

though not described in detail, since the obliguely

upward band-like surface portions of the thin film
5 optical color filter are uneven surfaces.

With the pseudo-luminous panel according to the
third aspect of the invention wherein the surface of the
reflecting film corresponds to the main surface of the
substrate in the pseudo-luminous panel according to the

lofirst aspect of the invention, it 1s possible to obtain
the same results as are obtainable with the panel
according to the first aspect of the invention.

The pseudo-luminous panel according to the fourth
aspect of the present invention is identical in

ISconstruction with the panel according to the third
aspect of the invention except that the obliquely upward
band-like surface portions of the reflecting film form
smooth reflecting surfaces, not irregular or uneven
reflecting surfaces. Hence, it is possible to obtain

X0the same results as are obtainable with the structures
according to the third and second aspects of the
invention.

With the pseudo-luminous panel according to the
fifth aspect of the present invention, reflected

2gartificial light emitted diagonally downward from the

18



pseudo-luminous panel spreads in the vertical direction
but does not scatter in the lateral direction. This
structure allows the pattern on the main surface of the
substrate to be distinctly seen at night from positions

S almost everywhere in front of the panel and from
positions within a certain area limited in the lateral
direction relative to the panel.

With the pseudo-luminous panel according to the
sixth aspect of the present invention, reflected

[o artificial 1light emitted diagonally downward from the
pseudo-luminov~ panel spread both in the vertical
direction and in the lateral direction. This structure
allows the pattern on the main surface of the substrate
to be distinctly seen at night from positions almost

(S everywhere both in front of the panel and in the lateral
direction relative thereto.

Tiie pseudo-luminous panel according to the seventh
aspect of the present invention can be rolled up iust
like a sheec, and hence is easy to handle.

To With the substrate according to the eighth aspect
of the present invention, the pseudo-luminous panel
according to the first aspect of the invention which
produces the afore-mentioned excellent effects can
easily be obtained simply by coating its thin film

2S5 optical color filter over the main surface of the

19
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substrate.

With the substrate according to the ninth aspect of
the present invention, the pseudo-luminous panel
accordingy to the second aspect of the invention which

S produces the afore-mentioned excellent effects can
easily be obtained simply by coating its thin film
optical color filter over ¢pPe main surface of the
substrate.

With the substrate according tc the tenth aspect of

Iothe present invention, the pseudo-luminous panel
according to the fifth aspect of the invention which
produces the afore-mentioned excellent effects can
easily be obtained simply by coating over the main
surface of the substrate the thin film optical color

ISfilter in the pseudo-luminous panel according to the
first or second aspect of the~invention.

With the substrate according to the eleventh aspect
of the present invention, the pseudo-luminous panel
according to the sixth aspect of the invention which

Qo produces the afore-mentioned excellent effects simply by
coating over the main surface of the substrate the thin
film optical color filter in the pseudo-luminous panel

cording to the first or second aspect of the
invention.

PXY With the substrate according to the twelfth aspect

20



of the present invention, the pseudo-luminous panel
according to the seventh aspect of the invention which
produces the afore-mentioned excellent effects can
easily be obtained simply by coating over the main

S surface of the substrate the thin filr optical color
filter in the pseudo-luminous panel according to the
first or second aspect of the invention.

With the substrate according to the thirteenth
aspect of the present invention, the pseudo-luminous

lopanel according to the third aspect of the invention
which produces the afore-mentioned excellent effects can
easily be obtained simply by coating the reflecting film
over its main surface with the thin film optical color
filter in the pseudo-luminous panel according to the
|s third aspect of the invention.

With the substrate according to the fourteenth
aspect of the present invention, the pseudo-luminous
panel according to the fourth aspect of the invention
which produces the afore-mentioned excellent effects can

A°easily be obtained by coating its thin film optical
color filter over the main surface of the reflecting
film of the substrate.

With the substrate according to the fifteenth
aspect of the present invention, the pseudo-luminous

25 panel according to the tenth aspect of the invention can

21



easily be obtained simply by coating over the main

surface of the reflecting film of the substrate the thin

film optical color filter in the pseudo-luminous panel

according to the third or fourth aspect of the
5 invention.

With the substrate according to the sixteenth
aspect of the present invention, the pseudo-luminous
panel according to the eleventh aspect of the invention
can easily be obtained simply by coating over the main

Io surface of the reflecting film of the substrate the thin
film optical color filter in the pseudo-luminous panel

according to tthe third or fourth aspect of the

[ 4
.
®
.

e, invention.
:;:é With the substrate according to the seventeenth
‘?’ﬁ 'S aspect of the present invention, the pseudo-luminous
ranee panel according to the twelfth aspect of the invention
which produces the aforementioned excellent effects can
::f easily be obtained simply by coating over the main
et surface of the substrate the thin film optical color
0003 2o filter in the pseudo-luminous panel according to the
eeeet third or fourth aspect of the invention.
oee With the display element according to the
f'ni eigateenth aspect of the present invention, different

hues based on different pass bands of the respective

26thin film optical color filters can be obtained,
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together with the afore-mentioned excellent efiects.

With the fixed matrix display device according to
the nineteenth aspect of the present invention,
characters, figures and other patterns can be displayed

5in a desired hue together with the afore-mentioned
excellent effects.

With the matrix display dewvice according to the
twentieth aspect of the present invention, characters,
figures and other patterns selected as desired can be

{Odisplayed in a desired hue together with the afore-
mentioned excellent effects.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a longitudinal-sectional viev

schematically illustrating a fivrst embodiment of the

|ISpseudo-luminous panel according to the present
invention;

Fig.2 is a front view, partly cut away, showing the
first embodiment of the pseudo-luminous panel according
to the present invention;

29 Fig. 3 is a schematic diagram for explaining the
first embodiment depicted in Figs. 1 And 2;

Fig. 4 is a i1ongitudinal-sectional view
schematically illustrating a second embodiment of the
pseudo-luminous panel according to the present

2% invention;

23



Fig. 5 is a front view, partly cut away,
schematically showing the second embodiment of the
present invention;

Fig. 6 is a longitudinal-sectional view

S schematically illustrating a third embodiment of the
pseudo-luminous panel according to the present
invention;

Fig. 7 is a schematic front view, partly cut away,
showing the third embodiment of the present invention;
o Fig. 8 is a schematic diagram for explaining the

third embodiment depicted in Figs. 6 and 7;

Fig. 9 is a longitudinal-sectional view
schematically illustrating a fourth embodiment of the
pseudo-luminous panel according to the present

'S invention:

Fig. 10 is a schematic front view, partly out away,
showing the fourth embodiment of the present invention;

Fig. 11 ig a longitudinal-sectional view
schematically illustrating a fifth embodiment of the

Ko pseudo-luminous panel according to the present
invention;

Fig. 12 is a schematic front view, partly cut away,
showing the fifth embodiment of the present invention;

Pig. 13 1s a longitudinal-sectional view

2Sschematically illustrating a sixth embodiment of the

24



pseudo-luminous panel according to the present
invention;

Fig. 14 is a schematic front view, partly cut away,
showing the sixth embodiment of the present invention;

5 Fig. 15 is a longitudinal-sectional view
s “hematically illustrating a seventh embodiment of the
pseudo-luminous panel according to the present
invention;

Fig. 16 is a schematic front view, partly cut away,

/0 showing the seventh embodiment of the present invention;

Fig. 17 is a longitudinal-sectional view
schematically illustrating an eighth embodiment of the
pseudo-luminous panel according to the present
invention;

15 Fig. 18 is a schematic front view, partly cut away,
showing the eighth embodimant of the present invention;

Fig. 19 is a longitudinal-sectional view
schematically illustrating an ninth embodiment of the
pseudo-luminous panel according to the present

A0 invention;

Fig. 20 is a schematic front view, partly cut away,
showing the ninth embodiment of the present invention;

Fig. 21 1is a longitudinal-sectional view
schematically illustrating a tenth embodiment of the

2% pseudo-luminous panel according to the present
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invention;

Fig. 22 is a schematic front view, partly cut away,
showing the tenth embodiment of the present invention;

Fig. 23 is a longitudinal-sectional view

5 schematically illustrating an eleventh embodiment of the
pseuwdo-luminous panel according to the present
invention;

Fig. 24 is a schematic front view, partly cut away,
showing the eleventh embodiment of the present

(0 invention;

Fig. 25 is a longitudinal-sectional view
schematically illustrating a twelfth embodiment of the
pseudo-luminous panel according to the present
invention;

s Fig. 26 is a schematic front view, partly cut away,
showing the twelfth embodiment of the present invention;

Fic. 27 1is a longitudinal-sectional view
schematically illustrating a first embodiment of the
substrate according to the present invention;

20 Fig. 28 is a schematic front view, partly cut away,
showing the first embodiment of the substrate according
to the present invention;

Fig. 29 is a longitudinzal-sectional view
schematically illustrating a second embodiment of the

2% substrate according to the present inventionj;
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Fig. 30 is a schematic front view, partly cut away,
showing the substrate depicted in Fig. 29;
Fig. 31 is a longitudinal-sectional view
schematically illustrating a third embodiment of the
5 substrate according to the present invention;
Fig. 32 is a schematic front view, partly cut away,
showing the substrate depicted in Fig. 31;
Fig. 33 is a longitudinal-sectional view
schematically illustrating a fourth embodiment of the
(0 substrate according to the present invention;
Fig. 34 is a schematic front view. partly cut away,

showing the substrate depicted in Fig. 33;

Fig. 35 is a longitudinal-sectional view
schematically illustrating a fifth embodiment of the
IS substrate according to the present invention;
Fig. 36 is a schematic front view, partly cut away,
showing the substrate depicted in Fig. 35;
Fig. 37 is a longitudinal-sectional view
schematically illustrating a sixth embodiment of the
0 substrate according to the present invention;
Fig. 38 is a schematic front view, partly cut away,
showing the substrate depicted in Fig. 37;
Fig. 39 is a longitudin=l-sectional view
schematically illustrating a seventh embodiment of the

2Ssubstrate according to the present invention;
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Fig. 40 is a schematic front view, partly cut away,
showing the substrate depicted in Fig. 39;

Fig. 41 1is a longitudinal-sectional view
schematically illustrating a eighth embodiment of the

5 substrate according to the present invention;

Fig. 42 is a schematic front view, partly cut away,
showing the substrate depicted in Fig. 41;

Fig. 43 is a schematic perspective view
illustrating a first embodiment of the display element

(0 according to the present invention;

Fig. 44 is a schematic perspective view
illustrating a second embodiment of the display element
according to the present invention;

Fig. 45 is a schematic perspective view

IS illustrating an embodiment of the fixed matrix display
device according to the present invention;

Fig. 46 is a schematic perspective view
illustrating an embodiment of the matrix display device
according to the present invention;

20 Fig. 47 and 48 are schematic diagram showing a
conventional pseudo-luminous panel; and

Fig. 49 is a schematic diagram for explaining the
conventional pseudo-luminous panel.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 Embodiment 1
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Referring now to Figs. 1 and 2, a first embodiment
of the pseudo-luminous panel Q according to the present
invention will be described, which comprises a substrate
1 and a thin film optical color filter 3 coated all over
the main surface 2 of the substrate 1.

The main surface 2 of the substrate 1 includes
obliquely downward and upward band-like surface portions
2A and 2B which are alternately arranged side by side in
the vertical direction. The obliquely downward band-
like surface portions 2A are each formed by a smooth
reflecting surface SR which is curved convexly downward
and extends straight widthwise of the panel Q as
indicated by CL. The obliquely upward band-like surface
portions 2B are each formed by an irregular reflecting
surface DR or uneven reflecting surface UR which extends
in a flat plane.

Obliquely downward band-like surface portions 4A of
the surface 4 of the thin film optical color filter 3,

formed on the obliquely downward band-like surface

doportions 2A of the substrate 1, are each formed by a

smooth surface S which is curved convexly downward and
extends straight widthwise of the panel Q in conformity
with the underlying obliquely downward band-like surface

portion 2A of the substrate 1 as indicated by CL.

26 Obliquely band-like surface portions 4B of the surface 4
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orf the thin film optical color filter, formed on the

obliquely downward band-like surface portions 2B of the

substrate 1, ar= each formed by a smooth surface S as is

the case with the obliquely downward band-like surface
¢ portions 4A of the filter 3.

In the case where the pseudo-luminous panel Q of
the above construction is disposed outdoors as shown in
Fig. 3, sunlight SL directly strikes the obliquely
upward band-like surface portions 4B of the color filter

o 2 but hardly falls on the obliquely downward band-like
surface portions 4A of the color filter 3. 1In this
case, the sunlight SL enters into the thin film optical
color filter 3 through the surface portions 4B and then
into the obliquely upward band-like surface portions

(56 2B of the main surface 2 of the substrate 1. Since the
surface portions 2B are each formed by the irregular
reflecting surface DR or uneven reflecting surface UR,
the sunlight SL is irregularly reflected in the surface
portions 2B of the substrate 1. The irregularly

2 reflected light passes again through the thin film
optical color filter 3 and its obliquely upward band-
like surface portions 4B and is then emitted as

scattered light SL' from the pseudo-luminous panel Q.
The scattered light SL' has passed through the thin

2S film optical color filter 3, and hence has a hue based
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on the pass band of the color fi'ter 3 in terms of its
band-pass characteristic. A portion of the scattered
light SL' is directed toward the ground G.
Consequently, in the daytime a pattern on the main
S surface 2 of the substrate 1 can be seen from the ground
G in the hue based on the pass band of the color filter
3.
By suitably selecting the position of the projector
P relative to the pseudo-luminous panel Q for
(O illumination with the artificial light AL at night, the

artificial light AL mostly strikes the obliguely

e, downward band-like surface portions 4A of the thin film
cgeees optical color filter 4. The artificial light AL
etee striking the surface portions 4A enters therefrom into

S the thin film optical color filter 3 and then into the
obligquely downward band-like surface portions 2A of the
substrate 1. In this instance, since the surface
portions 2A are the smooth reflecting surfaces S, the
incident light is hardly irreqularly reflected and is

20 reflected downwardly. The thus reflected light passes

seee again through the color filter 3 and its obliquely

« el downward band-like surface portions 4A and is emitted

obliguely downward as dircctly reflected light AL" from

the pseudo-luminous panel Q.

25 The reflected light AL" thus emitted diagonally
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below the panel Q has passed through the thin film
optical color filter 3, and hence has a hue based on the
pass band or band-pass characteristic of the color

filter 3. Hence, a pattern on the main surface 3 of the

S substrate 1 can be seen at night from a position

(S

20

diagonally below the panel Q in the hue based on the
pass band or band-pass characteristic of the color
filter 3.

Thus, according to the pseudo-luminous panel Q of
the present invention depicted in Figs. 1 and 2, when it
is d.sposed high above the ground G so that it is
irradiated by the sunlight SL in the daytime and by the
artificial light AL at night, as shown in Fig. 49, cthe
pattern on the main surface 2 of the substrate 1 ca-
always be seen from the position diagonally below the
panel Q in the hue based on the band-pass characteristic
or pass band of the color filter 3.

As referred to previously, there is a great
difference in energy between the sunlight SL and the
artificial light AL which strike the pseudo-luminous
panel Q. In the daytime the viewer M perceives the
pattern on the main surface 2 of the substrate 1 by a
portion of the scattered light SL', whereas at night he

sees the pattern by the directly or regularly reflected

2= light AL".

32



Consequently, when the reflectivity of the
substrate 1 is made relatively high by a suitable
selection of its material so that the pattern on the
main surface of the substrate 1 can be seen distinctly

S at night, the pattern in the day time does not become
dazzling and can be seen clearly in the hue based on the
band-pass characteristic or pass band of che thin film
optical color filter 3. Also when the reflectivity of
the substrate 1 is made low by a suitable selection of

[©Oits materi .l so that the pattern on the main surface 2
of the substrate 1 is not dazzling in the daytime, the
pattern can clearly be seen at night in the hue based on
the band-pass characteristic or pass band cof the color
filter 3.

(s Furthermore, the obliquely downward band-like
surface portions 2A forming the main surface 2 of the
substrate 1 are each formed by the smooth reflecting
surface SR, which is convex downward and extends
straight widthwise of the panel Q as mentioned

Jo previously. With such a structure, the reflected light
AL" emerging from the panel Q spreads in the vertical
direction as shown in Fig. 3. Hence, it is possible to
essentially avoid limitations on the area in front of
the panel where the pattern on the main surface 2 of the

26 substrate 1 can be viewed distinctly at night, by
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properly selecting the curvature and shape of the
convexly protruding surface CL.
Moreover, with the above structure, the reflected
light AL" does not unnecessarily spread in the lateral
S direction, and counsequently, the area diagonally to the
front of the panel Q where the pattern on the main
surface 2 of the substrate 1 can be seen is limited to
some extent, but the pattern can be viewed distinctly
from such a modestly limited area.
lo In the case of the pseudo-luminous panel Q of this
embodiment, the substrate 1 can be made substantially
hard but may also be fabricated as a flexible sheet,
hence the pseudo-luminous panel Q can be provided as a
flexible sheet. Accordingly, the pseudo-luminous paael
60 can be rolled up when it is not used.. When it is used
outdoors as mentioned previously, it needs only to be
put up on a support frame or the like. Since the
flexible pseudo-luminous panel Q can be held in the
rolled-up form and hence is easy to handle when it is
Ko not used.

Embodiment 2

Turning next to Figs. 4 and £, a second embodiment
of the pseudo-luminous panel Q according to the present
invention will be described. The parts corresponding to

25 those in Figs. 1 and 2 are identified by the same
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reference numerals and no detailed description thereof
will be repeated.
The pseudo-luminous panel Q of this example is
identical in construction with the first embodiment
S except that the obliquely upward band-like surface
porticns 4B of the thin film optical color filter 3 are
each formed by an uneven surface U, not the smooth
surface S extending in the flat plane in the first
embodiment.

(o With the pseudo-luminous panel Q of such a
structure, it is possible to obtain the same results as
those obtainable with the first embodiment Jdescribed
above in respect of Figs. 1 and 2.

In this embodiment, however, since the obliquely

(6 upward band-like surfacr. portions 4B of the thin film
optical color filter 3 are each formed by the uneven
surface U, the sunlight SL incident on the color filter
3 irregularly enters thereinto and is irregularly
reflected by the obliquely upward band-like surface

20 portions 2B of the main surface 2 of the substrate 1
back to the front of the panel Q through the color
filter 3, thereafter being irregularly emitted from the
panel Q. In this case, the scattered light SL' is more
scattered than in the case of the first embodiment.

25 Consequently, even if in the case of the panel Q
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the first embodiment the pattern on the substrate 1 1is
dazzling owing to relatively high intensity cf the
sunlight SL in the daytime, it is possible, with the

panel Q of this embodi.ent, that the pattern 1is

S perceived by the viewer M in the hue based on the band-

pass characteristic or pass band of the color filter 3,
withou' dazzling.

Embodiment 3

Referring now to Figs. 6 and 7, a third embodiment

0 of the pseudo-luminous panel Q according tc the present

inventi-on will be described. The parts correspond.ing to
those in Figs. 1 and 2 are identified by the same
reference numerals ard no detailed description thereon
will be repeated.

The pseudo-luminous panel Q of this embodiment 1is
identical in construction except that in the latter the
obligquely downward band-like surface portions 2A of the
substrate 1 ar. «ch formed by the smooth reflecting

surface SR which is convex downward and extends straight

O ywidthwise of the substrate 1 as indicated by CL, whereas

in the former the surface portions 2A are each formed by
a smooth surface S which is convex downward and whose
convexity is discontinuous at regular intervals
widthwise of the substrate 1 as indicated by CC.

It is evident that the pseudo-liuminous panel Q of
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this embodiment produces, tlhie same effects as those
obtainable with the embodiment shown in Figs. 1 and 2,
though not described in detail.
In this embodiment, since the obliquely downward
S band-like surface portions 2A forming the main surface 2
of the substrate 1 are each the smooth surface S which
is convex downward and whose convexity is discontinuous
at regular intervals widthwise of the substrate 1 as
indicated by CC, the reflected light AL" eme.ging
lo forwardly downward from the panel Q spreads to the right
and left, i.e. in the lateral or widthwise directicn of
the panel Q, as shown in Fig. 8. By properly selecting
the shape of each of the discontinuous convexities of
the surface CC, the area from which the pattern on the
s main surface 2 of the substrate 1 can be seen can be
widened in the lateral direction relative to the panel
Q.

Embodiment 4

With reference to Figs. 9 and 10, a fourth

o embodiment of the pseudo-luminous panel Q according to
the present invention will be described.

The pseudo-luminous panel Q of this embodiment is

identical in construction with the panel of the third

embodiment except tlhiat in the latter the obliquely

2g upward band-l!ike surface portions 4B of the thin film
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optical color f:ilter 3 are each formed by the smooth
surface S, whereas in the former the surface portions 4B
are each formed by the uneven surface U as in the case
of the second embodiment described above in respect of
Figs. 4 and 5.

It is evident that the pseudo-luminous panel Q of
this embodiment produces the same effects as those
obtainable with the panels Q of the second and third
embodiments described previously in connection with
Figs. 4 and 5 and 6 and 7, respectively.

SEmbodimant 5

Turning next to Figs. 11 and 12, a fifth embodiment
of the pseudo-luminous panel Q according to the present
invention. The parts corresponding to those in Figs. 4
and 5 are identified by the same reference numerals and
no detailed description will be given thereof.

The psrudo-luminous panel Q of this embodiment is
identical in construction with the second embodiment of

Figs. 4 ~nd 5 except that in the latter the obliquely

So upward band-like surface portions 2B of the substrate 1

are each formed by the irregular reflecting surface DR
or uneven reflecting surface UR, whereas in the former
the surface portions 2B are each formed by the smooth
reflecting surface Sk.

In the pseudo-luminous panel Q of this embodiment
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the obliquely upward band-like surface portions 2B of
the substrate 1 are =ach formed by the smooth reflecting
surface SR but sinc2 the obliquelv upward band-like
surface portions 4B of the thin film optical color
S filter 3 are each formed by the uneven surface U, the
same effects as those obtainable with the second
embciiment of Figs. 4 and 5 can be produced by the
pseudo-luminous panel Q of this embodiment.

Embodiment 6

lo Refcrring next to Figs. 13 and 14, a2 sixth
embodiment of the pseudo-luminous panel Q of the present
invention will be described. The parts corresponding to
those in Figs. 9 and 10 are identified by the same
reference ruumerals and no detailed descri cion will be
\S given thereof.

The pseudo-luminous panel Q of this embodiment is
identical in construction with the fourth embodiment of
Figs. 8 and 10 in that in the latter the obliquely
upward band-lilkke surface portions 2B of the substrate 1

do are each formed by the irregular reflecting surface DR
or uneven reflecting surface UR extending in a plane,
whereas in the former the surface portions 2B are each
formed by the smooth reflecting surface SR as in the
fifth embodiment described above with respect to Figs.

2611 and 12.
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Hence it is possible, with the pseudo-luminous
panel Q of such a structure, to obtain the same results
as those obtainable with the fourth embodiment of Figs.
9 and 10 and the fifth embodiment of Figs. 11 and 12.

%S Embodiment 7

Referring now to Figs. 15 and 16, a seventh
embodiment of the pseudo-luminous panel Q according to
the present invention will be described. The parts
corresponding to those in Figs. 1 and 2 are identified

lo by the same reference numerals and no detailed
description will be 4iven thereof.

The pseudo-luminous panel Q of this embodiment
comprises the substrate 1, a reflecting film 5 coated
all over the main surface 2 of the substrate 1, and the

IS thin film optical color filter 3 coated all over the
surface 6 of the reflecting film 5 on the opprsite side
from the substrate 1.

As is the case with the first embodiment described

previously in respect of Figs. 1 and 2, the main surface

2D 2 of the substrate 1 has the obliquely downward band-
like surface portions 2A and the obliquely upward band-
like surface portions 2B alternately arranged side by
side in the vertical direction.

The surface portions 2A are each formed by the

25 smooth surface S or uneven U, which is convex downward
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and extends straight widthwise of the substrate 1 as
indicated by CL.

The surface portions 2B are each formed by the
smccth surface S or uneven surface U which extends in a

< plane.

Obliquely downward band-like surface portions 6A on
the ccorresponding similarly shaped surface portions 2&
of the substrate 1, forming the surface 6 of the
reflecting film 5 on the opposite side from the

|0 substrate 1 are each formed by the smooth reflecting
surface SR as in the first embodiment described in
conjunction with Figs. 1 and 2, and the surface SR is
convex downward and extends straight widthwise of the
substrate 1 in conformity with the underlying the

IS surface portion 2A of the substrate 1 as indicated by
CL.

The obliguely upward band-like surface portions 6B
on the similarly shaped surface portions 2B of the
substrate 2, forming the surface 6 of the reflecting

20film 5 on the opposite side from the substrate 1, are
each formed by the irregular reflecting surface DR or
uneven reflecting surface UR extending in a plane as in
the case of the first embodiment shown in Figs. 1 and 2.
The obligquely downward band-like surface portions

2S5 4A on the similarly shaped surface portions 6A of the

41



e
epee
so0 e

Ld
(XXX XX
L] .

s

[0

s

Qo

reflecting film 5, forming the surface 4 of the thin
film optical color filter 3 on the opposite side from
the reflecting film 5, are each formed by the smooth
surface S, which is convex downward and extends straight
widthwise of the panel in conformity with the underlying
the surface portion 6A as indicated by CL.

Furthermore, the obliquely upward band-like surface
portions 4B on the similarly shaped surface portions 6B
of the reflecting film 5, forming the surface 4 of the
thin film optical color filter 3 on the opposite side
from the reflecting film 5, are each formed by the
smooth surface S as is the case with the obliquely
downward band-like surface portion 4A of the filter 3.

With the pseudo-luminous panel Q of this
embodiment, since the surface 6 of the reflecting film 5
is exactly the same as the main surface 2 of the
substrate 1 in the pseudo-luminous panel Q of the first
embodiment, it is possible t: obtain the same effects as
those obtainable with the first embodiment.

Embodiment 8

Turning next to Figs. 17 and 18, an eighth
embodiment of the pseudo-luminous panel Q according to
the present invention will be described. The parts

corresponding to those in Figs. 15 and 16 are identified

2S by the same reference numerals and no detailed
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description will be given thereof.

The pseudo-luminous panel Q of this embodiment is
identical in construction with the seventh embodiment
except that in the latter the obliquely upward band-like
surface portions 4B of the thin film optical color
filter 3 are each formed the smooth surface S extending
in a plane, whereas in the former the surface portions
4B are each formed by the uneven surface U extending in
a plane as in the case of the pseudo-luminous panel Q
described previously with respect to Figs. 4 and 5.

It is evident that the pseudo-luminous panel of the
above structure produces the same effects as those
obtainable with the embodiment of Figs. 15 and 16 and

the embodiment of Figs. 4 and 5.

| Embodiment 9

Referring next to Figs. 19 aand 20, a ninth
embodiment of the pseudo-luminous panel Q according to
the present invention will be described. The parts

corresponding to those in Figs. 15 and 16 are identified

oby the same reference numerals and no detailed

description will be given thereof.
The pseudo-luminous panel Q of this embodiment is
identical in construction with the seventh embodiment

except that in the latter the obliquely downward band-

2¢like surface portions 6A of the reflecting film S5 are
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each formed by the smooth reflecting surface SR which is
convex downward and extends straight widthwise of the
panel as indicated by CL, whereas in the former the
surface portions 6A are each formed by the smooth
S reflecting surface SR which is convex downward and whose
convexity is discontinuous at regular intervals
widthwise of the panel as indicated by CC as in the
third embodiment of Figs. 6 and 7.
It is therefore evident that the pseudo-luminous
lo panel Q of this embodiment brings the same effects as
those by the embodiment of Figs. 15 and 16 and the

esse embodiment of Figs. 6 and 7.

* o8
® on

Embodiment 10

egeees Turning next to Figs. 21 and 22, a tenth embodiment
et lg of the pseudo-luminous panel Q according to the present
invention will be described. The parts ccerresponding to
o ‘et those in Figs. 19 and 20 are identified by the same
reference numerals and no detailed description will be
v e e given thereof.
vees’ 0 The pseudo-luminous panel Q of this embodiment 1is
identical in construction with the ninth embodiment
*s "ot except that in the latter the obliguely upward band-like
surface portions 4B of the thin £film optical color

filter 3 are each formed by the smooth surface S

2Gextending in a plane, whereas in the former the surface
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portions 4B are each formed by the uneven surface U as
in the case of the eighth embodiment described
previously in connection with Figs. 17 and 18.
Hence it is evident that the pseudo-luminous panel
5 Q of the above structure brings the same effects as
those by the ninth embodiment of Figs. 19 and 20 and the
eighth embodiment of Figs. 17 and 18.

Embodiment 11

Turning now to Figs. 23 and 24, an eleventh

|0 embodiment of the pseudo-luminous panel Q according to

the present invention will be described. The parts

corresponding to those in Figs. 17 and 18 are identified

by the same reference numerals and no detailed
description will be given thereof.

IS The pseudo-luminous panel Q of this embodiment is
identical in construction with the eighth embodiment
except that in the latter the obliquely upward band-like
surface portions 6B of the reflecting film 5 are each
formed by the irreqular reflecting surface DR or uneven

Joreflecting surface UR extendiug in a plane, whereas in
the former the surface portions 6B are each formed by
the smooth reflecting surface SR as is the case with the
surface portion 2B of the substrate 1 in the fifth
embodiment described previously in conjunctioan with

25 Figs. 11 and 12.
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Hence it is evident that the pseudo-luminous panel
Q of the above structure brings the same effects as
those by the eighth embodiment of Figs. 17 and 18 and
the fifth embodiment of Figs. 11 and 12.

S Embodiment 12

Turning next to Figs. 25 and 26, a twelfth
embodiment of the pseudo-luminous panel @ according to
the present invention will be described. The parts
corresponding to those in Figs. 21 and 22 are identified

"ﬁu lo by the same reference numerals and no detailed

oo description will be given thereof.

cevsel The pseudo-luminous panel Q of this embodiment is

‘?“E identical in construction with the tenth embodiment

except that in the latter the obliquely unward band-like

ottt IS surface portions 6B of the reflecting film 5 are each
L formed by tie irregular reflecting surface DR or uneven
T reflecting surface UR extending in a plane, whereas in
e the former the surface portions 6B are each formed by

the smooth re7ilecting surface SR as in the case of the
o®% ¢ 20 eleventh embodiment described above with respect to
Figs. 23 and 24.

Hence it is evident that the pseudo-luminous panel
of this embodiment produces the same effects as those by
the tenth embodiment of Figs. 21 and 22 and the eleventh

25embodiment of Figs, 23 and 24.
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Embodiment 13

Turning next to Figs. 27 and 28, a first embodiment
of the substrate for the pseudo-luminous panel according
to the present invention will be described. The parts

S corresponding to those in Figs. 1 and 2 are identifiecd
by the same reference numerals and no detailed
description will be given thereof.

The substrate, indicated generally by B in Figs. 27
and 28, is identical in construction with the first

lo embodiment of Figs. 1 and 2 except that the thin film
optical color filter 3 in the latter is omitted.

Hence the pseudo-luminous panel Q of the present
invention, described previously in conjunction with
Figs. 1 and 2 or 4 and 5, can be obtained simply by

|S coating its thin film optical color filter 3 all over
main surface 2 of the substrate 1.

Accordingly, the use of the substrate B shown in
Figs. 27 and 28 will allow easy fabrication of the
pseudo-luminous panel Q of the present invention which

R0 has the excellent effects described previously with
respect to Figs. 1 and 2 or 4 and 5.

Embodiment 14

Referring next to Figs. 29 and 30, a second
embodiment of the substrate B for the pseudo-luminous

2Spanel Q according to the present invention will be
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described. The parts corresponding to those in Figs. 6
and 7 are identified by the same reference numerals and
no detailed description will be given thereof.
The substrate B of this embodiment is identical in
S construction with the third embodiment of the pseudo-
luminous panel Q except that the thim £:1a optical color
filter 3 in the latter is omitted.
Hence wvhe pseudo-luminous panel Q of the present
invention, described previously in conjunction with
e Figs. 6 and 7 or 9 and 10, can be obtained simply by
coating its thin film optical color filter 3 all over
the mair surface 2 of the substrate 1.
Accordingly, the use of the substrate B shown in
Figs. 29 and 30 will allow easy fabrication of the
lE;pseudo—luﬁinous panel Q of the present invention which
has the excellent effects described previously with
respect to Figs. 6 and 7 or 9 and 10.

Embodiment 15

Referring next to Figs. 31 and 32, a third

KR embodiment of the substrate B for the pseudo-luminous

panel Q according to the present invention will be

described. The parts corresponding to those in Figs. 11

and 12 are identified by the same reference numerals and
no detailed description will be given thereof.

25 The substrate B of this embodiment is identic .l in
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construction with the fifth embodiment of the pseudo-
luminous panel Q except that the thin film optical color
filter 3 in the latter is omitted.
Hence the pseudo-luminous panel Q of the present
S invention, described previously in conjunction with
Figs. 11 and 12, can be obtained simply by coating its
thin film optical color filter 3 all over the main
surface 2 of the substrate 1.
Accordingly, the use of the substrate B shown 1in
[ODFigs. 31 and 32 will allow easy fabrication of the
pseudo-luminous panel Q of the present invention which
has the excellent effects described previously with
respect to Figs. 11 and 12.

Embodiment 16

T Referring next to Figs. 33 and 34, a fourth
embodiment of the substrate B for the pseudo-luminous
panel Q according to the present invention will be
described. The parts corresponding to those in Figs. 13
and 14 are identified by the same reference numerals and

2o no detailed description will be given thereof.

The substrate B of this embodiment is identical in
construction with the sixth embodiment of the pseudo-
luminous panel Q except that the thin film optical color
filter 3 in the latter is omitted.

25 Hence the pseudo-luminous panel Q of the present
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invention, described previously in conjunction with
Figs. 13 and 14, can be obtained simply “y coating its
thin film optical color filter 3 all over the main
surface 2 of the substrate 1.

(=S Accordingly, the use of the substrate B shown in
Figs. 33 and 34 will allow easy fabrication of the
pseudo-luminous panel Q of the present invention which
has the excellent effects described previously with
respect to Figs. 13 and 14.

eeee |o Embodiment 17

O Referring next to Figs. 35 and 36, a fifth

et embodiment of the substrat2 B for the pseudo-luminous
;né panel Q according to the present invention will be
described. The parts corresponding to those in Figs. 15
'S and |6 are identified by the same reference numerals and
*uet 2 no detailed description will be given thereof.
The substrate B of this embodiment is identical in
AL construction with the seventh embodiment of the pseudo-
luminous panel Q except that the thin film optical color
20 filter 3 in the latter is omitted.
Hence the pseudo-luminous panel Q of the present
invention, described previously in conjunction with
Figs. 15 and 16 or 17 and 18, can be obtained simply by

coating its thin film optical color filter 3 all over

28 the surface 6 of the reflecting £film 5.
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Accordingly, the use of the substrate B shown in

Figs. 35 and 36 will allow easy fabrication of the

pseudo-luminous panel Q of the present invention which

has the excellent effects described previously with
S respect to Figs. 15 and 16 or 17 and 18.

Embodiment 18

Refcerring next to Figs. 37 and 38, a sixth
embodiment of the substrate B for the pseudo-luminous
panel Q according to the present invention w'll be

|o described. The parts corresponding to those in Figs. 19
and 20 are identified by the same reference numerals and
no detailed description wil: be given thereof.

The substrate B of this embodiment is identical in
construction with the ninth embodiment of the pseudo-

/S luminous panel Q except that the thir film optical color
filter 3 in the latter is omitted.

Hence the pseudo-luminous panel Q of the present
invention, described previously in ccnjunction with
Figs. 192 and 20 or 21 and 22, can be obtained simply by

Qo coating its thin film optical color filter 3 all over
the surface 6 of the reflecting film 5.

Accordingly, the use of the substrate B shown in
Figs. 37 and 38 will allow easy fabrication of the
pseudo-luminous panel Q of the present invention which

25 has the excellent eftects described previously with
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respect to Figs. 19 and 29 or 21 and 22.

Embodiment 19

Referrinj next to Figs. 39 and 40, a seventh
embodiment of the substrate B for the pseudo-luminous
S panel Q according to the present invention will be
described. The parts corresponding to those in Figs. 23
and 24 are identifi=d by the same reference numerals and
no detailed description will be given thereof.
The substrate B of this embodiment is identical in
loconstruction with the gleventh embodiment of the pseudo-
luminous panel Q except that the thin film optical color
filter 3 in the latter is omitted.
Hence the pseudo-luminous panel Q of the present
invention, described previously in conjunction with
IS Figs. 23 and 24, can be obtained simply by coating its
thin film optical color filter 3 all over the surface 6
2f the reflecting film 5.
Accordingly, the use of the substrate B shown in
Figs. 39 and 40 will allow easy fabrication of the
o pseudo-luminous panel Q of the present invention which
has the excellent effects described previously with
respect to Figs. 23 and 24.

Embodiment 20

Referring next to Figs. 41 and 42, an eighth

25 embodiment of the substrate B for the pseudo-luminous
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panel Q according to the present invention will be
described. The parts corresponding to those in Figs. 25
and 26 are identified by the same reference numerals and
no detailed description will be given theareof.

5 The substrate . of this embodiment is identical in
construction with the twelfth embodiment of the pseudo-
luminous panel Q except that the thin film optical color
filter 3 in the latter is omitted.

Hence the pseuic-luminous panel Q of the present

\Cinvention, described previously in conjunction with
Figs. 25 and 26, can be obtained simply by coating its
thin film optical color filter 3 all over the surface 6
of the reflecting film 5.

Accordingly, the use of the substrate B shown in

ISFigs. 41 and 42 will allow easy fabrication of the
pseudo-luminous panel Q of the present invention which
has the excellent effects described previously with
respect to Figs. 25 and 26.

Embodiment 21

0 Turning next to Fig. 43, a first embodimert of the
display element employing the pseudo-luminous panels of
the present invention will be describes.

The display element, denoted generally by E in Fig.
43, has a construction in which four pseudo-luminous

25 panels QR, QY, QB and QW of any one of the first to
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twelfth embodiments described above are disposed at 90
degrees angular intervals about a rotary shaft 13
pivotally supported at both ends by bearing 11 and 12 in

such a manner as to turn by steps of 90 degrees in a

S forward or backward direction. In this instance, thin
film optical ‘or filters 3 of the pseudo-luminous
panels QR, QY and QW have difference pass bands in

terms of thei. band-pass characteristics so that
patterns on the substrats 1 are seen in different hues,
(© for example, red, yellow, blue and white.
In this embodiment a style strip 14 having a window
15 is disposed in front of the display element E and the
rotary shaft 13 is turned by suitable means by step of
90 degrees in the forward or backward direction to
|S selectively bring oile of the pseudo-luminous parels QR,
QY, OB and QW to the front just behind the window 15.
When such a display element E, combined with the
style strip 14, is disposed outdoors, for example, high
above the ground in the same manner as described
Ropreviously in connection with the pseudo-luminous panels
of the first to twelfth embodiment, the pattern on that
selected one of the pseudo-iuminous panels QR, QY, OB
and QW which has been brought to the front can be viewed
through the window 15 in the hue based on the pass band

2Scf the color filter 3 of the selected pseudo-luminous
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panel (for example, red, yellow, blue or white) in the
daytime and at night. In this instance, the excellent
effects described previously in respect of the first to
twelfth embodiment are produced.

=S Hence the display element E of this embodiment is
capable of displaying patterns in different colors, as
desired. Accordingly, the display element E can be
applied to a traffic signal display, for example.

Embodiment 22

[} Turning next to Fig. 44, a second embodiment of the
displgy element according to the present invention will
be described.

The display element E of this embodiment has a
construction in which three fle ible pseudo-luminous

\Spanels QR, QY and QB according to any one of the afore-
menticned first to twelfth embodiment of the present
invention are sequentially arranged on an endless belt
20 or sequentially arranged to form such an endless belt
20 and belt 20 is stretched betwesen rotary shafts 22 and

2023 planted on a support 21.

In this instance, the thin film optical color
filters 3 of the pseudo-luminous panels QR, QY and QB
have different pass bands so that their patterns are
viewed in different colors, for example, red, yellow and

2S blue as in the first embodiment of the display element.
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The style strip 14 having the window 15 is disposed
in front of the display element E, and by turning the
rotary shafts 22 and 23 in the forward or backward
direction by suitable means, the pseuao-luminous panels

SQR, QY and QB can be selectively brought to the front
for display through the window 15.

When the display element E of this embodiment 1is
disposed outdoors, for example, high above the ground
and the style strip 14 1s placed in front of the displayv

[belement E as mentioned above, the pattern on that
selected one of the pseudo-luminous panels QR, QY and
QOB which has been brouyght to the front can be viewed
through the window 15 in the hue based on the pass band
of the color filter 3 of the selected pseudo-luminous

IS panel (for example, red, yellow or blue) in the daytime
and at night.

Thus the display element E of this embodiment is
also capable of displaying patterns in different colors
and, at the same time, produces the excellent effects

2o described previously in respect of the first to twelfth
embodiments of the present invention.

Accordingly, the display element E of this
embodiment is also applicable to a traffic signal
display, for instance.

RS Embodiment 23
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Turning next to Fig. 45, an embodiment of the fixed
matrix display device employing the pseudo-luminous
panels according to the present invention.

The fixed matrix display device, denoted generally

5 by D in Fig. 45, has a construction in which a number of
pseudo-luminous panels Q according to any one of the
first to twelfth embodiments are arranged in a matrix
form. In this instance, thin film optical color filters
3 of the pseudo-luminous panels (indicated by QB) excent

lo those QA each have a pass band in its band-pass
characteristic for blue color, for example, and the thin
film optical color filters of the other pseudo-luminous
panels QA each have a pass band in its band-pass
characteristic for red color, for instance. The pseudo-

€ luminous panels Q are arranged so that the pseudo-
luminous panels QA forms a pattern of a character, for
example, '"A".

When such a fixed matrix display device D is
installed outdoors, for example, high above the ground,

&0 the pattern of the character "A" can be displayed in the
hue (red) based on the pass band of the color filter 3
of each pseudo-luminous panel QA in the daytime and at
nignt.

Thus the fixed matrix display device D of this

XS embediment can be employed for advertisement.
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Embodiment 24

Turning next to Fig. 46, an embodiment of the
matrix display device D employing the display element
according to the present invention will be described.

g The matrix display device D of this embodiment has
a construction in which a number of display elements E
according to the embodiments shown in Fig. 43 or 44 are
arranged in a matrix form.

According to the matrix display device D of this

|o embodiment, since each display element E is capable of
changing the color of its display as mentioned above, a
character, figure or like pattern can be displayed in a
desired color in the daytime and at night.

It will be apparent that many modifications and

|6 variations may be effected rithout departing from the

scope of the novel concepts of the present invention.
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The claims defining the invention are as follows:
-“HRAP—I5S—CEAIMED—TES+

1. A pseudo-luminous panel comprising:

a substrate; and

a thin film optical color filter formed all over
the main surface of said substrate;

wherein:

said main surface of said substrate is formed by a
surface in which obliquely downward band-like surface
portions and obliquely upward band-like surface portions
are alternately arranged side by side in a vertical
direction;

said obliquely downward band-like surface portions
forming said main surface of said substrate are each a
smooth reflecting surface;

said obliquely upward band-like surface portions
forming said main surface of said substrate are each an
irregular or uneven reflecting surface; and

obliquely downward band-like surface portions on
said obliquely downward band-like surface portions of
said substrate, forming the surface of said thin film
optical color filter on the opposite side from said
substrate, are each a smooth surface.

2. A pseudo-luminous panel comprising:

a substrata; and

a thin film optical color filter formed all over
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the main surface of said substrate;

wherein:

said main surface of said substrate is formed by a
surface in which obliquely downward band-like surface
portions and obliquely upward band-like surface portions
are alternately arranged side by side in a vertical
direction;

said obliquely downward band-like surface portions
and said obliquely upward band-like surface portions
forming said main surface of said substrate are each a
smooth reflecting surface;

obliquely downward band-like surface portions on
said obliquely downward band-like surface portions of
said substrate, forming the surface of said thin film
optical color filter on the opposite side from said
substrate, are each a smooth surface; and

obliquely upward band-like surface portions on said
obliguely upward band-like surface portions of said
substrate, forming the surface of said thin film optical
color filter on the opposite side from said substrate,
are each an uneven surface.

3. A pseudo-luminous panel comprising:

a substrate;

a reflecting film formed all over the main surface

of said substrate; and
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a thin film optical color filter formed on the
surface of said reflecting film on the opposite side
from said substrate;

wherein:

said main surface of said substrate is formed by s
surface in which obliquely downward band-like surface
portions and obliquely upward band-like surface portions
are alternately arranged side by side in a vertical
direction,

obliquely downward band-like surface portions on
said obliquely downward band-like surface portions of
said substrate, forming the surface of said reflacting
film on the opposite side from said substrate, are each
a smooth reflecting surface;

obliquely upward band-like surface portions on said
obliquely upward band-like surface portions of said
substrate, forming the surface of said reflecting film
on the opposite side from said substrate, are each an
irreqular or uneven reflecting surface; and

obliquely downward band-like surface portions on
said obliquely downward band-like surface portions of
said reflecting film, forming the surface of said this
film optical color filter on the opposite side from said
substrate, are each a smooth surface.

4. A pseudo-luminous panel comprising:
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a substrate;

a reflecting fiim formed all over the main surface
of said substrate; and

a thin film optical color filter formed all over
the surface of said reflecting film on the opposite side
from said substrate;

wherein:

said main surface of said substrate is formed by a
surface in which obliquely downward band-like surface
portions and obliquely upward band-like surface portions
are alternately arranged side by side in a vertical
direction;

obliquely downward band-like surface portions on
said obliquely downward band-like surface portions of
said substrate and obliquely upward band-like surface
portions on said obliquely upward band-like surface
portions of said substrate, forming the surface of said
reflecting film on the opposite side from said
substrate, are each a smooth rz2flecting surface;

obliquely downward band-like surface portions on
said obliquely downward band-like surface portions of
said reflecting film, forming the surface of said thin
film optical color filter on the opposite side from said
reflecting film, are each a smooth surface; and

obliquely upward band-like surface portions on said
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obliquely upward band-like surface portions of said
reflecting film, forming the surface of said thin film
optical color filter on the opposite side from said
reflecting film, are each an uneven surface.

5. The pseudo-luminous panel of claim 1, 2, 3, or 4
wherein said obliquely downward band-like surface
portions forming said main surface of said substrate are
each a surface which convex downward and extends
straight widthwise of said panel.

6. The pseudo-luminous panel of claim 1, 2, 3, or 4
wherein said obliquely downward band-like surface
portions forming said main surface of said substrate are
each a surface which is convex downward and whose
convexity is discontinuous at regular intervals
widthwise of said panel.

7. The pseudo-luminous panel of claim 1, 2, 3, or
4 wherein said substrate is flexible.

8. A substrate for a pseudo-luminous panel,

.Nerein:

said substrate has its main surface formed by a
surface in which obliquely downward band-like surface
portions and obliquely upward band-like surface portions
are alternately arranged side by side in a vertical
direction;

said obliquely downward band-like surface portions

63



.
rues
vsee
. oo
LN ) .
* oo

.
9c0ene
L] [ ]
[
de0coe
L (]

are each a smooth reflecting surface; and

said obliguely upward band-like surface portions
are each an irregular or uneven reflecting surface.

9. A substrate for a pseudo-luminous panel,

wherein:

said substrate has its main surface formed by a
surface in which obliquely downward band-like surface
portions and obliquely upward band-like surface portions
are alternately arranged side by side in a vertical
direction; and

said obliquely downward band-like surface portions
and said obliquely upward band-like surface portions are
each a smooth refle~ting surface.

10. The substrate of claim 8 or 9 wherein said
obliquely downward band-like surface portions are each
surface which is convex downward and extends straight
widthwise of said panel.

11. The substrate of claim 8 or 9 wherein said
obliquely downward band-like surface portions are each a
surface which is convex downward and whose convexity is
discontinuous at regular intervals widthwise of said
panel.

12. The substrate of claim 8 or 9 wherein said
substrate itself is flexible.

13. A substrate for a pseudo-luminous panel,

64



comprising:

a substrate; and

a reflecting film formed all over the main surface
of said substrate;

wherein:

said main surface of said substrate is forred by s
surface in which obliquely downward band-like surface
portions and obliquely upward band-like surface porticns
are alternately arranged side by side in a vertical
direction;

obliquely downwvard band-like surface portions on
said obliquely downward band-like surface portions of
said substrate, forming the surface of said reflecting
film on the opposite side from said substrate are each a
smooth reflecting surface; and

obliquely upward band-like surface portions on said
obliquely upward band-1li. e surface portions of said
substrate, forming the surface of said reflecting film
on the opposite side from said substrate, are each an
irregqular or uneven reflecting surface.

14. A substrate for a pseudo-luminous panel,
comprising:

a substrate; and

a reflecting film formed all over the main surface

of said substrate;
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wherein:

said main surface of said substrate is formed by a
surface in which obliquely downward band-like surface
portions and obliquely upward band-like surface portions
are alternately arranged side by side in a vertical
direction; and

obliquely downward band-like surface portions on
said obliquely downward band-like surface portions of
said substrate and obliquely upward band-like surface
portions on said obliquely upward band-like surface
portions of said substrate, forming the surface of said
reflecting film on the opposite side from said
substrate, are each a smooth reflecting surface.

15. The substrate of claim 13 or 14 wherein said
obliquely downward band-like surface portions forming
said main surface of said substrate are each a surface
which is convex downward and =xtends straight widthwise
of said substrate.

16. The substrate of claim 13 or 14 wherein said
obliquely downward band-like surface portions forming
salid main surface of said substrate are each a surface
which is convex downward and whose convexity is
discontinuous at regular intervals widthwise of said
substrate.

17. The substrate of claim 13 or 14 wherein said
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substrate itself is flexible.

18. A display element comprising:

a plurality of pseudo-lur.incus panels of claim 1,
2, 3, or 4;

wherein:

said plurality of pseudo-luminous panels are
arranged on a support so that they are selectively
displayed; and

thin film optical color filters of said pseudo-
luminous panels have different pass bands in terms of
their band-pass characteristic.

19. A fixed matrix display device comprising:

a plurality of pseudo-luminous panels of claia 1,
2, 3, or 4;

wherein:

said plurality of pseudo-luminous paaels are
arranged in a matrix form on a support.

20. A matrix display device comprising:

a number of display elements arranged in a matrix
form on a support;

wherein:

each of said display elements has a plurality of
pseudo-luminous panels of claim 1, 2, 3, or 4;

said plurality of pseudo-luminous panels are

arranged on a support so that they are selectively
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displayed; and
thin film optical color filters of said plurality

3 .\»_3\ L

of pseudo-luminous panels have different pass bands in - . ,\\\
’ »'(s.\.

terms of their band-pas. characteristic. i

)\

DATED this TWENTY-FOURTH day of FEBRUARY 1992 o
Yoshimasa—Wakatake |NTERMARLE T MED!A N
Uosayuici—Walatake— PRoWNe T\ONS LimITED,

Patent Attorneys for the Applicants
SPRUSON & FERGUSON
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PSEUDO-LUMINOUS PANEL, SUBSTRATE THEREFOR, AND
DISPLAY ELEMENT AND DEVICE IJSING THE PSEUDO-LUMINOUS PANEL
ABSTRACT UF THE DISCLOSURE

A pseudo-iuminous panel (Q) has a substrate (1) and a thin
film optical color filter (3) formed all over the main surface (2)
of the substrate (1) with or without a reflecting film interposed
therebetween. The main surface (2) of the substrate (1) is formed
by obliquely downward and upward band-like surface portions (2A, 2B)
alternately arranged side by side in a vertical direction.
Obliquely downward band-1ike surface portions of the reflecting
film, formed on the obliquely downward band-1ike surface
portions (2A) of the substrate (1), or the obliquely downward
band-1ike surface portions (2A) of the substrate (1) are each a
smooth reflecting surface (SR). Obliquely upward band-1ike surface
portions of the reflecting film, formed on the obliquely upward
band-1ike surface portions (2B) of the substrate (1), or the
obliquely upward band-1ike surface portions (2B) of the
substrate (1) are each an irregular or uneven reflecting
surface (DR).

With the pseudo-luminous panel (Q) of such a structure, it is
possible to prevent that a pattern on the panel is too dazzling in
the daytime and too dark at night to recognize in a predetermined
hue when the panel (Q) is disposed above ground outdoors.

Figure 3
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