EP 0 245 853 A2

Europiisches Patentamt

o European Patent Office @ Publication number: 0 245 853
Office européen des brevets A2
@) EUROPEAN PATENT APPLICATION

@ Application number: 87106951.4

@ Date of filing: 13.05.87

& mcx: F 21 Q 1/00
F 21 Q 3/00

Priority: 14.05.86 JP 109776/86

@ Date of publication of application:
19.11.87 Bulletin 87/47

Designated Contracting States:
DE FR GB IT

@ Applicant: Maruilindustry Co. Ltd.
1-10 Sotokanda 5-chome Chiyoda-ku
Tokyo(JP)

@ Inventor: Nakagawa, Yoshio
3866, Ohba
Fujisawa-shi Kanagawa-ken(JP)

Representative: Wagner, KarlH. et al,
WAGNER & GEYER Patentanwiilte
Gewuerzmuehlstrasse 5 Postfach 246
D-8000 Miinchen 22(DE)

(89 Light-transmitting material for illuminated indicator.

@ A light-transmitting material which is used as an outer
surface member of a device having a light source therein and
which is illuminated with light from the light source when
turned on comprises a light-transmitting layer which trans-
mits light and which s lightly tinted, and a light-shielding
layer provided on or adjacent the reverse surface of the light-
transmitting layer. The light-shielding layer is composed of a
light-shielding portion which transmits substantially no light
and a light-transmitting portion which is defined by minute
apertures, slits or the like provided at a predetermined den-
sity. Accordingly, when the light source is not turned on, the
exterior of the light-transmitting material appears to be a
composite color which is composed of the color of the light-
shielding portion and the color of the light-transmitting layer.

Croydon Printing Company Ltd.
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LIGHT-TRANSMITTING MATERIAL FOR
ILLUMINATED INDICATOR

The present invention .relates to a light-transmitting
material which may be employed as a cover for a winker lamp!
brake lamp or the like to be mounted on an automobile, or as
an outer surface member of the indicating sections of.illu—
minated indicators or decorative means employing light which
are provided on household appliances, data communication
equipment or the 1like. .

A winker lamp, brake lamp or the like of an auto-
mobile generally has‘a white-light emitting lamp provided
therein and a light-transmitting cover colored orange or
red, and is arranged such that( when the lamp is turned on,
light emitted therefrom passes through the colored light-
transmitting cover and light Having the color of the cover
is thereby emitted to transmit predetermined information to
the surroundings.

From the viewpoint of allowing the exterior of an
automobile to have an attractive design, it is desirable for
these lamps to be such that{ when the light source is in the
OFF state, the color of the external surface of the lamp is
the same és the color of the body or exterior trim part of
the automobile in the vicinity of the lamp concerned and,
hence( is different from the above-described information-
transmitting color, such as red or orange, and that light
having a desired iﬁformation transmitting-color is emitted
only when the light source is turned ON. As yet, however,
there has been no example of the practical appliéation of.
such a technique. There is a similar demand with respect to
the lamps used in a variety of illuminated indicators and
decorative means provided in, for example, the console box
which is disposed at the dri&e;'s seat of an automobile.

In view of the above-described circumstances, it is a
primary object of the present invention to provide é light-
transmitting material which may effectively be employed for
the covers of the above-described lamps or those of other
illuminated indicators{ and which meets such requirements as
those described above.
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To this end, the present invention provides a light-
transmitting material comprising a light-transmitting layer
which transmits light and has a light color, and a light-
shielding layer provided on the reverse surface of the
light-transmitting layer. The light-shielding layer is
composed of a light-shielding portion which transmits sub-
stantially no light and a light-transmitting portion which
is defined by minute slits, a mesh with minute apertures, or
the like, the apertures being provided at a predetermined
density.. The light-shielding portion can be given a deep
color using a metal coating or an organic coating.

By virtue of the above-described arrangement, if the
light-transmitting material according to the present inven-
tion is employed as an outer surface member of an illumi-
nated indicator, when the indicator is in the OFF state,
its exterior apéears as a composite color which is composed
of the light color of the light-transmitting layer and the
color of the light-shielding layer. If, for example, the
light-transmitting layer is light blue and the light-
shielding portion of the light~shielding layer is blue,
when the indecator is in the OFF state, the exterior aésumes
a deep blue color, whereas if, for example, the light-
transmitting layer is light blue as in the case of the above
and the light-shielding portion is red, the exterior of the
indicator when in the OFF state appears to be reddish purple.

If the color of the light which is emitted from the
ingide of the indicator when turned on (i.e.! the color of
light from the light source, or the color of light from the
light source when it has passed through a predetermined
filter) is made different from the above-described
composite color, the light passing through the light-
transmitting portion of the light-shielding layer and the
light-transmitting layer reaches the surface portion of the
indicator without being strongly affected by the light color
of the light-transmitting layer, that is! the color of light
reaching the surface portion is close to the color of 1light
emitted from the light source, so that the indicating
portion is illuminated with light having a color which is
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different from the color of the exterior of the indicator
when in the OFF state. Accordingly, the exterior of the
indicator when in the ON state assumes a color which is
different from that of the indicator when in the OFF state.

Thus, appropriate selection of the above-described
composite célor and the color of light emitted from the
light source enables the color of the exterior of the
indicator when in the ON state to be completely different
from that of the indicator when in the OFF state, thereby
allowing the above-described object of the present invention
to be accomplished.

More spec1flcally! in the illuminated indicator
employing the light-transmitting material of the present
invention, the color of the exterior of the indicator when
in the nofmal OFF state can be selected almost regardless of
the color of the exterior of the indicator when in the ON
state (for transmitting predetermined information to the
observer). Accordingly{ the indicator concerned and
surrounding portions can generally be designed free from
constraints. Further! a change in color of the exterior as
a result of switching the indicator from the OFF state to
the ON state gives a very strong impression to the observer
and therefore attracts his attention to the indicator.
Accordingly( the indicator is capable of exhibiting a
superior information transmitting function. 1In partlcular,
if the light-transmitting portion of the light-shielding
layer is formed in the shape of a desired character, pattern
or the llke, when the indicator is turned on, a pattern of a
color which is completely different from the color of the
exterior suddenly appears, which effectively attracts the
observer's attention. In-addition, the difference between
the color of the illuminated charaéter, pattern or the 1like
when the indicator is in the ON state énd the composite
color of the background thereof represents an excellent
visual design feature by its use of a sharp contrast and
advantageous effects. Since the light-transmitting material
according to the present invention has the light-shielding
layer having the above-described structure, the interior of
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an illuminated indicator employing such a light-transmitting
material can be made completely invisible from the outside
when the indicator is in the normal state.

The above and other objects, features and advantages
of the present invention will become clear from the follow~
ing description of the preferred embodiments thereof taken
in conjunction with the accompanying drawings.

Fig. 1 is a sectional view of an illuminated
indicator employing a light-transmitting material according
to the present invention;

Fig. 2 is a front view of a light-transmitting mate-
rial according to one embodiment of the present invention;
Fig. 3 is a sectional side view of the light-

transmitting material shown in Fig. 2;

: Figs. 4 and 5 are front and sectional side views,
respectively, of a light-transmitting material accordiné to
another emboéiment of the present invention;

Figs. 6(a), 6(b), Figs. 7(a) and 7(b) and Figs. 8(a)
and 8(b) are perséectivé views respectively showing differ-
ent illuminated indicators which utilize the present inven-
tion, in which Figs. 6(a), 7(a) and 8(a) show the illumi-
nated indicators in the OFF state, and Figs. 6(b), 7 (b) and
8(b) show the illuminated indicators in the ON stéte;

Fig. 9 is an exploded perspective view schematically
showing a conventional illuminated indicator having an
ordinary structure;

Figs. 10, 12, 13 and 14 are chromaticity graphs
respectively shéwiné results of different tests; and

Fig. 11 is a chromaticity graph having hue names

added thereto.

The present invention will be described hereinunder
in detail by way of embodiments and with reference to the
accompanying drawings.

Fig. 1 shows a basic arrangement of an illuminated
indicator 12 such as a winker lamp, a brake lamp or an
indicator in a console box provided in an automobile, the -
indicator 12 employing as its outer surface member or cover
a light-transmitting material 10 according to a first
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embodiment of the present invention.

The indicator 12 has a casing 14, a lamp 16 as a
light source and a color filter 18 which is disposed on the
inner side of the light-transmitting material (surface
member) 10. In the case where the illuminated indicator 12
is, for example, a winker lamp, the filter 18 is defined by
an-orange filter which transmiﬁs only orange light.

Figs. 2 and 3 show the light-transmitting material 10
in detail. The light-transmitting material 10 consists of
an outer light-transmitting layer 22 which is only slightly
tinted with such light colors as blue, red or white and an
inner light-shielding layer 24 which is formed on the
reverse surface of the light-transmitting layer 22. The
light-shielding layer 24 has a light-shielding portion 26
which is made of a metal or a non-light transmitting paint
andgwhich transmits substantially no light, and a light-
transmitting portion 28 which is defined b& a multiplicity
of apertures which are formed in the light-shielding portion
26 at a predetermined density.

The light-transmitting layer 22 is defined by a
colored sheet or film made of acrylic, polyester, polycar-
bonate( nylon or other synthetic resiﬁs{ or colofed glass.
The light-transmitting layer 22 does not necessarily need to
be completely transparent so long as it transmits light.

Although in the illustrated embodiment the apertures
defining the light-transmitting portion 28 are formed in the
light-shielding layer 24 in the form of a mesh, they may be
shaped and arranged as desired. For example, éhe apertures
may be defined by slits. The light-shielding layer 24 may
be formed by any of the following various methods.

(1) A metal layer is formed on the reverse surface of the
light-transmitting layer 22 by vacuum deposition or sputter-
ing! and a mask which corresponds to the pattern of the
light-shielding portion 26 of the light-shielding layer 24
is formed on the metal layer by means of pattern printing or
a photoresist technique. Then, the non-masked portion is
removed by etching to define tﬁe light-transmitting portion
28.
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In another example of this type of method of forming
the light-shielding layer 24, the reverse surface of the
light-transmitting layer 22 is first colored by pattern
printing, and a metal layer is then formed thereon. There-
after, a.mask is formed on the metal layer by pattern print-
ing of a photoresist technique, and the non-masked portion
is removed by etching.

(2) A non-light transmitting coating of a metal, paint
or ink is formed on the reverse surface of the light-
transmitting layer 22 by means of vapor deposition! sput-
tering, painting, printing or a combination thereof. Then,
the coating is rémoved in accordance with the pattern of
the light-transmitting portion 28 using, for example, a
laser beam.

(3) A hot stamping foil having apertures defining the
light-transmitting portion 28 is hot-stamped on the reverse
surface of the light-transmitting layer 22 to thereby attach
a coating.

(4) Pattern printing is effected on the reverse surface
of the light-transmitting layer 22 using a non-light trans-
mitting ink.

(5) A black pattern is formed on the reverse surface of
the light-transmitting layer 22 utilizing a photographic
developing process to define the light-shielding layer 24.

Figs. 4 and 5 show in combination a light-
transmitting material 10' in accordance with a second
embodiment of the present invention. As will be understood
from Fig. 5, this light-transmitting material 10' consists
of two platé materials 30 and 32. The plate material 30 is
a light-transmitting material having a light color which is
similar to the light-transmitting layer 22 in the first
embodiment, and defines a light-transmitting layer 22' in
the second-embodiment. The second plate material 32 is
defined by a light-transmitting sheet or f£ilm made of
acrylic! polyester, polycarbonate, nylon or other synthetic
resins, or a light-transmitting sheet of glass. A light-
shielding layer 24' is formed on the obverse surface of the
plate material 32 by a method similar to that employed to



10

15

20

25

30

35

0245853
-7

form the light-shielding layer 24 in the first embodiment.

In actual use of an illuminated indicator 12
employing the above-described light-transmitting material 10
or 10" as its surface member, when the lamp 16 provided
therein is in the OFF state, the exterior of the indicator
12 assumes a color representing a combination of the color
of the light-transmitting layer 22 or 22' of the light-
transmitting material 10 or 10' and the color of the outer
surface of the light-shielding layer 24 or 24°'. 1f, for
example, the light-transmitting layer 22 or 22' is light
blue and the outer surface of the light-shielding layer 24
or 24' is deep blue, the exterior of the indicator 12 when
in the OFF state appears to be a deep blue. Since, in this
case, the external light is prevented from enteriné the
interior of the indicator 12 by means of the light-shielding
layer 24 or 24', there is substantially no risk of the
interior of the.indicator 12 being seen. If the size of
the apertures provided in the light-shielding layer 24 or
24' is made sufficiently small, they can hardly be seen
unless special attention is gi&en.

When the illuminated indicator 12 is turned ON, the
light emitted from the lamp 16 passes through the filter 18
and is transmitted by the light- transmitting portion 28 or
28' of the light-shielding layer 24 or 24' and the light-
transmitting layer 22 or 22' to the outside. Accordingly,
light of a predetermined color, for example, orange 1ight-
in the case of an orange filtef 18, is transmitted by the
light-transmitting portion 28 or 2é' and the light-
transmitting layer 22 or 22'. Since the light- transmitting
layer 22 or 22' is only slightly tinted as described above,
the color of light which is transmitted therethrough is only
slightly changed; in the case, for example, of an orange
filter 18, the orange light is emitted to the out31de with
substantially no change in color.

Figs. 6(a) and 6(b) show in combination an indicator
12 which is designed to be capable of emitting three
different kinds of light by utilizing the above-described
basic illuminated indicator arrangement. More specifically,
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the outer light-transmitting layer made of the light-
transmitting material 10 of this indicator 12 is slightly
tinted black, the light-shielding layer of the material 10
is formed from a black paint, and the light-transmitting
portion in the light-shielding layer is defined by three
square regions which are spaced apart from each other. The
lamp provided inside the indicator 12 is defined by a lamp
emitting white light, and three filters, that is, orange,
red and transparent filters{ are provided in that order from
the right-hand side as viewed in the figure in correspond-
ence with the three light-transmitting regions, respec-
tively. It should be noted that the transparent filter may
be omitted as desired.

Accordingly, when the indicator 12 is in the OFF
state (shown in Fié. 6(a)), the surface thereof assumes a
deep black color, whereas Qhen the indicator 12 is in the ON
state (shown in ?ig. 6(b)), orange, red and white rays of
light are emitted from the-three 1ight-transmitting regions
in that order from the right to the left as viewed in the
figure.

Figs. 7(a) and 7(b) show in combination an illuminat-
ed indicator 12 having an arrangement similar to that of the
indicator 12 shown in Figs. 6(a) and 6(b). The indicator 12
shown in Figs. 7(a) and 7(b) mainly differs from that shown
in Figs. 6(a) and 6(b)'in that the light-transmitting
regions in the light-shielding layer are arranged in the
shape of A, B and C so as to display desired patterns.

Figé. 8(a) and 8(b) show in combination still another
example of an application of the present invention. The
indicator 12 in this example is arranged such that the light-
transmitting layer 22 of the light-transmitting material 10
is colored light blue and three light-transmitting regions
provided in the light-shielding layer 24 are respectively
colored green, red and blue in that order from the right to
the left as viewed in the figures, so that, when the light
source is in the OFF state, the light-transmitting regions
appear to be blue-green, réd-purple and blue, respectively,
from the right to the left. .
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The filter of this indicator 12 is defined by a red
filter. Accordingly{ when the indicator 12 is turned on,
the external portions which appear to be blue—green, red;
purple and blue, respectively! when the device is in the OFF
state are all illuminated with red light. It should be
noted that in this case a lamp which emits red light may be
employed in place of the white-light emitting lamp to elimi-
nate the need to employ a red filter.

To confirm the functional effects of the present
invention, the following tests were carried out.

(Test 1)

An illuminated indicator according to the present
invention and a conventional illuminated indicator of this
type having a structure such as that shown in Fig. 9 were
tested under the following conditions.

In the indicator according to the present invention,
the light-transmitting material had the structure shown in.
Figs. 4 and 5. The light-transmitting layer 22' was defined
by a light-transmitting material colored light blue, and the
light-shielding layer 24' was produced in such a manner that
a metal coating was formed on the surface of the plate
material 32 by means of sputtering and a pattern of a light-
shielding portion was printed on the metal coating with deep
blue ink to form a mask, and the metal coating was then
subjected to etching to'form light-transmitting portions.

The surface wall material 40 of the indicator shown
in Fig. 9 was made by coating a transparent acrylic sheet
with a blue paint. :

The lamps 16 and 42 (emitting orange light) of both
the indicators were defined by tungsten-filament lamps and
the filters 18 and 44 were defined by orange filters. The
results of the test are shown in Table 1 below. In Table 1,
"transmittance" is the transmittance of the lidht~- -
transmitting material 10' of the indicator according to
the present invention and that of light transmitted by the
surface wall material 40 of the indicator shown in Fig. 9,
and "illuminance" means the illuminance of the transmitteé
light.
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Table 1
Chromaticity of Color of Light from Light Source

0245853

x = 0.556, y = 0.430 (orange)
Indicator shown in Fig. 9
Light source ON Light source OFF
Trans—|Illu~- | Chromaticity -
Sample mit- |mi- of Exter- Chrom2§1c1ty Exter-
P1€|+ance |nance | transmitted |nal exterior nal
(%) (Lx) light appear- appear-
ance ance
X y X y
A 20 16 0.267 | 0.584|yellow—~ 0.212 | 0.188
ish blue
16 10 0.221 | 0.595|green 0.215 | 0.190
Indicator according to the present invention
Light source ON Light source OFF
Trans—|Illu—- | Chromaticity s _
Sample mit- |mi- of Exter- Chrom2§1c1ty Exter-
tance |nance | transmitted |nal exterior nal )
(%) (Lx) light appear- appear-
, ance ance
X y X y
A 20 116 0.513 | 0.460 yellow- 0.210 | 0.204 e
B 15 89 | 0.517 | 0.459|°F379° | 0.210 | 0.204
Note: Chromaticity is shown by the XYZ color specifica-

tion system established by International Lighting
Committee, and illustrated in a chromaticity
diagram. Fig. 11 shows a chromaticity having hue
names added thereto.
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The following facts will be observed from Table 1.

In the case where both the indicators have the same level of
transmittance and their respective exteriors colored blue
and are so designed that the interior of the indicators
cannot be seen from the outside when they are in the OFF
state, if these indicators are turned on, the colored light
emittéd from the indicator according to Ehe present inven-
tion is much brighter than that from the indicator shown in
Fig. 9 and is yellow-orange( which is close to the color of
light from the light source, without being affected by the
blue color of the light-traﬁsmitting layer. The term "color
of light from the light source" is used herein to mean the
color of light which is transmitted by the filter to pass
through the light-transmitting material. The relationship
between the color of light from the }light source and the
color of the transmitted light may Bé illustrated by a
chromaticity diagram such as that shown in Fig. 10.

(Test 2)

In this test, the two indicators were compared with
each other under conditions where the illuminance of the
transmitted light was set at the sam: level. The filter was
removed from each indicator, and a tungsten-filament lamp
alone was employed for the iight source.

(a) Results of the test in the case where, when the light
source is in the OFF state, the chromaticity.of the exterior
is red are shown in Table é and Fig. 12. The results show
that the change in the color of the transmitted light with
respect to the color of light from the light source is much
smaller in the indicator according to the present invention
than in the indicator shown in Fig.-9.
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Table 2
Chromaticity of Color of Light from Light Source
x = 0.491, y = 0.382 (orange)

0245853

Indicator shown in Fig. 9 (no filter)

Il1lumi-
nance Light source ON Light source OFF
of
;i:gzg Chrog;tlc1ty Chromaticity-
light sample | ¢ ansmitted | Color t°f. Externil
light tone exterior appear
(LX) ance
X y X y
220 !
I A 0.688 | 0.302 0.591 | 0.341
225 red- red-
273 orange orange
l B 0.674 | 0.308 0.587 | 0.341
276
Indicator according to the present invention
(no filter)
I1lumi-
nance Light source ON Light source OFF .
of
;Eggzg Chrog;t1c1ty Chromaticity
light sample | ¢ ansmitted | Color extgiior g;;:;gfl
(LX) light tone ance
X y % oy
220
255 A 0.523 | 0.368 | | .nge | 0-571 |0.329
to red-
273 _ orange-| orange
I B 0.517 | 0.459 | PP | 9 569 |0.324
276
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(b) Results of the test in the case where, when the light

source is in the OFF state, the chromaticity of the exterior

is blue are shown in Table 3 and Fig. 13. The results show

that the change in the color of the transmitted light with
respect to the color of light from the light source is much
smaller in the indicator according to the present invention

than in the indicator shown in Fig. 9.
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Table 3
Chromaticity of Color of Light from Light Source

x = 0.491, y = 0.382 (orange)

o

245853

I1lumi-

Indicator shown in Fig. 9 (no filter)

nance Light source ON Light source OFF
of
trans- Chromaticity Chromaticity
light sample transmitted Color tOf. External
light tone exterior appear-
(LX) ance
X Yy X y
135 achro-
N A 0.230 | 0.321 | matic | 0.217 | 0.211
137 color
close blue
226 to
I B 0.281 | 0.351 | blue- | 0.210 | 0.210
228 green
Indicator according to the present invention
(no filter) :
Il1lumi- :
nance Light source ON Light source OFF
of
;Egzza Chrom§§1c1ty Chromaticity
light sample | ¢ ransmitted | Color extgiior i;;:;?fl
(LX) light tone ance
X Y X Y
135 achro-
| A 0.368 | 0.379 | matic 0.180 [ 0.153
137 color
close blue
226 to
| B 0.391 | 0.401 | orangy | 0.181 {0,143
228 yellow
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(Test 3)

The two indicators were compared with each other
under conditions where the chromaticity of the transmitted
light was set to be the same.

The filter was removed from each indicator and a
tungsten-filament lamp alone was employed for the light
source in the same way as in the case of Test 2. Results of
the test are shown in Table 4. A chromaticity diagram
corresponding to Table 4 is shown in Fig. 14. It will be
understood from the results of the test that, as the chroma-
ticity of the transmitted light in the indicator shown in
Fig. 9 is made to approach the color (orange) of light from
the light source, the external appearance at the time when
the indicator is in the OFF state is almost transparent and
has a light orange-pink color which is closer to an achro-
matic color and the transmittance is considerably high,
i.e., 70%, which means that the interior is fully expoéed to
view.
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Table 4

0245853

Chromaticity of Color of Light from Light Source

X

—

0.491, y = 0.38

2 (orange)

Indicator shown in Fig. 9 (no filter)

Light source ON Light source OFF
Trans- Chromaticity s s
mittance of Chromz§1c1ty
transmitted Color exterior External
(%) light tone appearance
X y X y
orange- orange-
pink pink
70 0.514 | 0.304 close 0.439 | 0.328 close to
to achromatic
orange color
Indicator according to the present Invention (no filter)
Light source ON Light source OFF
Trans- Chromaticity <
mittance of Chromg§1c1ty
transmitted Color exterior External
(%) light tone appearance
X y X y
orange-
pink red-orange
i3 0.523 | 0.368 close 0.571 [ 0.329 close to
to red
orange
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As will have been understood from the above, the
light-transmitting material according to the preseﬁt-inven-
tion permits the color of light transmitted thereby to be
close to the color of light from the light source without
being affected by the color of the external surface.
Accordingly, this light-transmitting material is capable of
meeting the-requirements described in the section entitled
"Background of the Invention",

Although the present invention has been described
through specific terms, it should be noted here that the
described embodiments ére not necessarily limitative and
that various changes and modifications may be imparted
thereto without departing from the scope of the invention
which is limited solely by the appended claims.
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Claims:
i. - a light-transmitting material which is used as an
outer surface member of a device having a light source
therein and which is illuminated with light from the light
source when turned on, said material comprising:

a light-transmitting layer which transmits light and
is tinted with a light shade of color; and

a light-shielding layer provided on or adjacent the
reverse surface of said light- transmitting 1ayer, said
light-shielding layer being composed of a light-shielding
portion which transmits substantially no light and a light-
transmitting portion which is defined by minute apertures,
slits or the like provided at a predetermined den51ty,

whereby, when said light source is not turned on,
the exterior of said light- transmitting material appears
to be a composite color which is composed of the color of
said light-shielding portion and the color of said light-
transmitting layer.
2. A light-transmitting mater1a1 according to Claim 1,
wherein said light-transmitting portion of said light-
shielding layer is defined by an organic coating of a
paint, ink or the like.
3. - A light-transmitting material according to Claim 1,
wherein said light-shielding portion of said light—shielding
layer is defined by a metal coating.
4. A light-transmitting material according to Claim 1,
wherein said light- shielding portion of said llght-shleldlng
layer is defined by a combination of a metal coating and an
organic coating.
5. A light-transmitting material according to Claim 4,
wherein said light-transmitting layer and said light-
shielding layer are formed on a single substrate.
6. A light-transmitting material according to Claim l,
wherein said light-transmitting layer and said light-
shielding layer are formed on a single substrate.
7. A light-transmitting material according to Claim 2
wherein said light-transmitting layer and said light-
shielding layer are formed on a single substrate.
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8. A light-transmitting material according to Claim 3,
wherein said light-transmitting layer and said light-
shielding layer are formed on a single substrate.

9. A light-transmitting material according to Claim 4,
wherein said light-transmitting layer and said light-
shielding layer aré respectively formed on substrates which
are independent of each other.

10. A light-transmitting material according to Claim 1,
wherein said light-transmitting layer and said light-
shielding layer are respectively formed on substrates which
are independent of -each other.

11. A light-transmitting material according to Claim 2,
wherein said light-transmitting layer and said light-
shielding layer are respectively formed on substrates which -
are independent of “each other.

12. A light-transmitting material according to Claim 3,
wherein said light-transmitting layer and said light-
shielding layer are respectively formed on substrates which
are independent of each other.



’ 18 12
Flg / \K\\\\{

10—"14[

L
® B

il msntmsianmd =

L L Ll Ll N2

§
DN NNNNNNNNND

Fig 2

i

10|

'l‘ 000
] 0000000

10 _s~

| . 26
u[" /Agg‘f24



0245853

/7
Fig. 6 (a) OFF STATE (b) ON STATE
; 10(10) 12
10 (10" e jotor o
e e D)
BLACK - )
L ’

\ \
ROMATIC RED ORANGE

ACH

LIGHT LIGHT LIGHT
Fig. 7 (o) oFF state (b) ON STATE
10 (10) P 000y

= (

BLUE

ABCl

C.

RED  YELLOW “GREEN

LIGHT  LIGHT LIGHT

Fig, 8 (a) OFF STATE

10010%) /12

(b) ON STATE

le /.I_O(1O )

é

.....

o [

e

¢
RED-PURPLE

42

4
BLUE / BLUE-GREEN RED RED RED
LIGHT LIGHT  LIGHT

44 40

Fig. © G}




0245853

3/7

X
08 0L 09 0§ OoF¥ 0 0Z Of O
| | | 663N T Bl |©
NMOHS HOLvDIANI AT T]] 0T
40 40109 3OVAUNS | ot 1
premnanyEct
\\ \L ; /) / ON
084 \A/ pd 1 f AT
~ IO ] - [
0g9 T I o6
029K [ ——L A 2 \
ol9 w4 v S
009\ 1] JraAN A
ANOZ IONVHO~ \ / N /
Omm X r 17 N
324N0S LHOIT — RS \ < ,
WOH4 LHOTT 40 ¥OT00- 1 A 75es A \\ NI Vo
INOZ JONVHO HSTMOTTIA I / oB\ / \ / oW/
NOTILNIANI " Q9
IN3ISI¥d IHL OL ONIGH \ ~ N / \
-00DV HOLVIIANI 40 LHOIT —
Q3LLINSNVEL 40 807100 ] or
INOZ NIFEO-MOT IFA 0SS /
| | | | | | [ N,
i 1 1 | 1 1 1 va/ olg
INOZ N3IFYO HSIMOTI3X X o8
T 17 17T 1T 11 ossin_ YV
—6 'Bid NI NMOHS HOLVIIONI! 40+ 02g|—
LHOT Q3LLIWSNVYL 4O 8070

| __—3NOZ 3N

T NOLLNIANI

LN3IST4d FHL
OL ONIJHOJV
HOLVIIANI 40

ot dO100 3ov4HNS

A

01bi-



0245853

4/7

ANId 3ONWHO
JONVH0 HSIAd3Y

X
o8 0O 09 05 O 0 O OF O
i ] ] ] X
T1ddnd| HSIadzuN | o%wwwmm o
373dnd -a34 0
—MNId HSITddNd /A\\ .ﬂ% N /o_.
HSTTadNg AVA\ myf 7oA Xk
o LIS
K- TR < S Eood
M~
© o= V\XZE\UN 407100__A Nazyo \osy os"
—r= OLL ana |\
—=—0I9 - L/ - YNOHHIV 4 e
\__ﬁom w\»\ )'d NZZe0 4 1~
IONVHOTOESN T >ty 7 / e |
MO A/ NEENE RN .
H m%%Jmm&wm\ , \ N
MOTIEA” forg ,
e \ oo
ANV oe| ||\
NIIHO -MOTI3A] ! | o
NTIu9 | HsTmoTIaN] ovw/// o5 oo
| omm/er\
0,5}

///. 31d4nd HSINa
oz N8 HsId¥nd



P )

NOILN3IANI 08 O

LN3IS34d 3HL Ol
ONIQHOJJV HOLVYIIAGNI

" 0245858 -

40 "0100 30v4HNS—

6 ‘bId NI

NMOHS HOLVOIANI
40 H0TI0D 3OVRINS-

6 614 NI NMOHS
HOLVDOIANT 40 LHOIT

J3LLINSNWEL 40 d0100

-
O NOLLNIANI LN3SIud

JH1 OL ONIQdOJDV
JOLVIIAONI 40 LHOTII

J3LITASNVHL 40 40102

F2HNOS LHOT

WOM4 LHOIT 40 0107

x
09 05 Ob 0O 0O Of 0
LR |0
// \\\\ \\ W \ N8P
—~ // \\\ =] \.&\\\ / oz
mE/VNAA/; et _ \ -
omem. I/:..x 1\\ \P /
— OO9\|— ; \\/ /l/ O@
oSS T I
37, ¢.4/ A BVEERNAN
g \
=T 04 | / oo./m.fom.
o | |\ |
NuAEEEEY
0¢m// o_m\N .
o.mm/_{u\va 08
0cS
| 05

ARIE|



0245853

S/7

4
08 O 09 0O OF 0O @ o 0o
_Lomw _w,.omm O
- Olb
/| Dosv NOLLNIAN] LNISTdd IHLOL
— )A / L~ ONIGHOD0V HOLYDIANT
A - = A A B oz 40 80100 FOV4HNS
08L mm— R
| ~089 ~1 L - N
, 6614 NI NMOHS dOLVIIANI
0s9 | T I Aosi| 40 HOI0D Fov4HNnS
B N
Zo Z o / \\\mmp@omn__ﬂ:zw oNEE
S
00\ | 2l N . Q3ILLINSNVYL 4O 507100
AN U
oo 2 N s |
SNIAAN | S Hos
/ \ ol
OIS \

/ 09

T NOILNIANT LNISIHd
| 3H1 OL SNIQHODV

(olele} oL
NN

HOLVOIONI 40 LHOILT 17 °° ¢ b1+
QALLIASNWL 0 HO00; :

N | oG

N ==
b
7
/A
O
~D)




RN S ¢ R X

0245853

. s e A
: . T SRR S [ '
B i ‘,.«M.n._,;..nﬁxw.h-‘lb" S SN
P
3 P
. ’
.

66BN O8 O 09 0 OoF O 0O Of O
NMOHS JOIVvIIONI y
40 40102 mu<mm3m/ <

L~
NOILN3IANI P = \\
IN3S34d FHL oL | N\
ONIQH0IIV HOLVDIANI <
40 807100 Fovaans—+—L N

ol

\
N\

oc
A

og’

e/

~ NOLLNIANI IN3S3d ) 009 5 |
RN JHL Ol ONIQHOOJV = \V, * / AN
N HOLVOIGNT 40 LHOTT T 068 ra
QILLTWSNVYL 40 HOT0D | ¢

& 'b14 NI NMOHS
HOLVDIIAGNT 40 1H9I1
Q3LLINSNVHL -0 H010D) 0.8 \

e

N
/

L1
B/

324N0S LHOTT | |+
Woud LHOI1 40 80109 F— o,W/

Lt 1 )61
_




	bibliography
	description
	claims
	drawings

