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DESCRIPTION

MULTIPLE REFLECTION PANEL

Technical Field

The present invention relates to a multiple reflection panel that can be
used as a panel for providing a decorative function to various display plates
or exterior plates of various articles. More particularly, the present
invention relates to a multiple reflection panel that can provide an
entertainment value to an electrical apparatus such as a mobile phone while
allowing the contents of a display of an information display portion to be
visible when the multiple reflection panel is placed outside the information

display portion of the electrical apparatus.

Background Art

The following panel relating to the present invention has been known.

This invention relates to a display tool that is used as an ornament
placed on a desk or a table, or a sign in downtown or restaurants, and
displays decorative patterns such as letters or figures in a multiple manner
to provide a three-dimensional feeling. In the display tool, a sheet glass that
transmits light and also has a reflection effect, and a mirror with a
decorative pattern are placed with a predetermined space therebetween.
Thus, the decorative pattern is reflected and projected in a multiple manner
between the sheet glass and the mirror to provide a strong three-dimensional
feeling to an observer when the display tool is used as an ornament or a sign
(see paragraphs [0002], [0025], [0046] and [0047] in Japanese Patent Laid-
Open No. 2000-47613).

The conventional display tool is mainly intended for use as a sign in

downtown or the like, and for multiple display of the decorative pattern, the
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mirror and the sheet glass need to be provided with a space of about 10 to
15 mm therebetween. Further, in view of thicknesses of the mirror and the
sheet glass, a thickness of the display tool becomes about 25 to 30 mm,
which makes the size of the tool relatively large.

The display tool needs to be constituted by the mirror and the sheet
glass, and also a frame for securing the mirror and the sheet glass with a
predetermined space therebetween. This increases the number of
components of the tool, and the number of steps required for assembling the
components, which limits a reduction in production costs of the display tool.

In view of the above described circumstances, the present invention
has an object to provide a panel that has a simple and compact

configuration and has a high visual effect of multiple reflection.

Disclosure of the Invention
(Characteristic configuration 1)

A multiple reflection panel according to the present invention is
characterized in that a first membrane that reflects all visible light is formed
on a back surface among outer surfaces of a transparent member, a second
membrane that reflects part of visible light and transmits part of visible light
is formed on at least a position facing the first membrane on a front surface
facing the back surface, a subject to be reflected is provided in an area at
least either on an inner portion or the outer surface of the transparent
member, a multiple reflection image formed by the subject to be reflected
being projected on the first membrane and the second membrane is reflected
a plurality of times between the first membrane and the second membrane,
and becomes visible from the front surface. The second membrane that
reflects part of the visible light and transmits part of the visible light is a so-
called half mirror.

(Function and effect)
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In the multiple reflection panel of this configuration, the first
membrane and the second membrane that reflect the subject to be reflected
in a multiple manner are independently formed on the back surface of the
transparent member and on the front surface facing the back surface, and
unlike a conventional multiple reflection panel, two members are not
secured by a frame. Thus, the multiple reflection panel has a simple and
compact structure, can be used as an exterior panel of various articles or a
display panel of various electrical apparatuses besides a sign in downtown
as in the conventional technique, and has a wide range of application.
(Characteristic configuration 2)

In the multiple reflection panel according to the present invention, the
first membrane may be formed only on part of the back surface.

(Function and effect)

The multiple reflection panel according to the present invention may be
mounted to various articles to provide a decorative function. For example,
the multiple reflection panel may be placed close to an article that displays
various information for use. In this case, the multiple reflection panel of
this configuration has the first membrane only on part of the back surface of
the transparent member, and thus a visual effect of a multiple reflection
image can be obtained without preventing visibility of the displayed
information.

(Characteristic configuration 3)

In the multiple reflection panel aécording to the present invention, the
subject to be reflected may be constituted by an inclined surface formed in
at least one of a boundary between a side surface and the front surface of
the transparent member, and a boundary between the side surface and the
back surface.

(Function and effect)

With the inclined surface as in this configuration, light applied from
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outside causes a difference in brightness between the side surface of the
transparent member and the inclined surface. The difference in brightness
reflects a plurality of times between the first membrane and the second
membrane to provide a visual effect. Particularly, when the inclined surface
shines with increased brightness, the multiple reflection image is clearly
viewed to increase an entertainment value of the multiple reflection panel.

For example, when the inclined surface is provided in the front surface,
light from outside increases the brightness of the inclined surface. This
transmits through the inside of the transparent member to form a multiple
reflection image between the first membrane and the second membrane.
Thus, when the inclined surface is provided in the front surface, the inclined
surface can shine under almost all use environments except use in dark
places, which facilitates providing a visual effect of the multiple reflection
panel.

On the other hand, when the inclined surface is formed in the back
surface, incident light from the front surface of the multiple reflection panel
is applied to the inclined surface through the inside of the transparent
member. When a light source of any kind is provided on a back side of the
multiple reflection panel, light from the light source can be directly applied
to the inclined surface. Thus, this configuration also allows the multiple
reflection image with the inclined surface to be formed.

(Characteristic configuration 4)

In the multiple reflection panel according to the present invention, the
subject to be reflected may be constituted by at least any one of the first
membrane and the second membrane formed into a pattern.

(Function and effect)

The subject to be reflected with the pattern is provided as in this

configuration, and thus the pattern is combined with reflection images on

both the membranes to form a complex multiple reflection image. This
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increases a visual effect to obtain a multiple reflection panel with a high
entertainment value.
(Characteristic configuration 5)

In the multiple reflection panel according to the present invention, the
subject to be reflected may be constituted by a third membrane formed on at
least one of the front surface and the back surface.

(Function and effect)

Also when the third membrane is formed on at least one of the front
surface and the back surface as in this configuration, light applied from
outside or light applied from a backlight can increase brightness of the third
membrane. In this case, there is no need for providing the inclined surface
described above, and thus the transparent member has a simple
configuration to obtain a multiple reflection image, and a multiple reflection
panel having a visual effect can be reasonably obtained.

(Characteristic configuration 6)

In the multiple reflection panel according to the present invention, the
second membrane may be formed only on a peripheral edge of the front
surface.

(Function and effect)

The second membrane functions as a so-called half mirror that reflects
part of visible light. Thus, when an area formed with the second membrane
is diagonally viewed, the contents of a display are sometimes poorly visible
because of a background being reflected therein. However, the second
membrane is formed only on the peripheral edge of the front surface to
provide an appearance of depth at the peripheral edge while ensuring
visibility at the center of the multiple reflection panel, and increase a visual

effect of the multiple reflection panel.

Brief Description of Drawings
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Figure 1 shows an exemplary use of a multiple reflection panel
according to the present invention.

Figure 2 shows a structure of the multiple reflection panel according to
the present invention.

Figure 3 shows another exemplary use of a multiple reflection panel
according to the present invention.

Figure 4 shows another structure of the multiple reflection panel
according to the present invention.

Figure 5 is a partially enlarged sectional view of an embodiment of a
multiple reflection panel.

Figure 6 is a partially enlarged sectional view of an embodiment of a
multiple reflection panel.

Figure 7 is a partially enlarged sectional view of an embodiment of a
multiple reflection panel.

Figure 8 is an exploded perspective view of an embodiment of a
multiple reflection panel.

Figure 9 is a partially enlarged sectional view of an embodiment of a
multiple reflection panel.

Figure 10 is a perspective view of an embodiment of a multiple

reflection panel.

Best Mode for Carrying Out the Invention
(Outline)

A multiple reflection panel P (hereinafter simply referred to "panel P")
according to the present invention has a visual effect of reflecting a subject
to be reflected in a multiple manner, and is used as a panel for providing a
decorative function to various display plates or exterior plates of various
articles. Particularly, the panel P can provide an entertainment value to an

electrical apparatus such as a mobile phone while allowing the contents of a
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display of an information display portion to be visible when the panel P is
placed outside the information display portion of the electrical apparatus.

Now, the panel P according to the present invention will be described
with reference to the drawings.

(First embodiment)

In this embodiment, the case is shown where the panel P is used as an
exterior part of a mobile phone 1 (hereinafter simply referred to as "phone
1"). The phone 1 is used for calls or e-mail communication, and also used
as a terminal for collecting and storing various information with a high
frequency. The present invention is intended to increase a visual effect of
an appearance of the phone 1, and provide an entertainment value to the
phone 1 in use.

As shown in Figure 1, the paﬁel P is provided in a lower portion of a
front face of the phone 1. This portion has no camera function or clock
display function, or the like, and only has a decorative function.

As shown in Figure 2, the panel P includes a transparent member 3
that forms a basic structure, and a first membrane M1 and a second
membrane M2 mounted to the transparent member 3.

The first membrane M1 has a function of reflecting all visible light, and
is formed on a back surface 3a among outer surfaces of the transparent
member 3. The second membrane has a function as a so-called half mirror
that reflects part of visible light and transmits part of visible light, and is
formed on at least a position facing the first membrane M1 on a front surface
3b facing the back surface 3a.

Further, a subject to be reflected T that is reflected a plurality of times
between the first membrane M1 and the second membrane M2, and becomes
visible from the front surface 3b is provided in an area at least either on an
inner portion or the outer surface of the transparent member 3. The case

where the subject to be reflected T is provided on the inner portion of the
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transparent member 3 refers to, for example, the case where a logo 4 as the
subject to be reflected T is embedded in the transparent member 3. The
case where the subject to be reflected T is provided on the outer surface of
the transparent member 3 refers to, for example, the case where the subject
to be reflected T is affixed to the outer surface of the transparent member 3.
Figure 2 shows an example in which the subject to be reflected T is provided
between the transparent member 3 and the first membrane M1. The first
membrane M1 may be formed on the entire back surface 3a, or may be
formed on part thereof, as will be described below.

The subject to be reflected T may be provided between the second
membrane M2 and the transparent member 3.

The transparent member 3 is made of, for example, resin or glass.
Colored transparent material may be used as long as it can form a multiple
reflection image Z.

For providing the first membrane M1, the second membrane M2, and
the subject to be reflected T on the transparent member 3, for example, a
transfer sheet S as shown in Figure 2 is used. Besides, of course, the
membranes may be directly machined on the transparent member 3.

There is no significant difference in configuration between a transfer
sheet S for providing the first membrane M1 and a transfer sheet S for
providing the second membrane M2. The transfer sheet S is, for example,
such that a peeling layer is coated on the entire surface of each base sheet
Sa, a metal layer that constitutes the first membrane M1 or the second
membrane M2 is provided in a required range, then a decorative layer to
which the subject to be reflected T constituted by a desired logo 4 or pattern
is applied as required is provided, and an adhesive layer is further provided
on the entire surface or part thereof.

The base sheet Sa may be a sheet of resin such as polypropylene series

resin, polyethylene series resin, or polyester series resin.
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The peeling layer is transparent, and may be formed of acrylic series
resin, vinyl series resin, urethane series resin, or the like by gravure
printing, offset printing, or the like.

The metal layer that constitutes the first membrane M1 may be formed
by vapor deposition of metal such as aluminum.

The metal layer that constitutes the second membrane M2 may be
formed by thin vapor deposition of metal such as aluminum.

The decorative layer may be formed of a binder of resin such as
polyester series resin or acrylic series resin containing a small amount of
general colorant such as pigments or dyes by gravure printing, offset
printing, or the like.

The adhesive layer can be formed of resin such as acrylic series resin,
vinyl series resin, or urethane series resin by gravure printing, offset
printing, or the like.

These transfer sheets S are set on the transparent member 3, heat is
applied to integrate the transfer sheets S and the transparent member 3,
and then each base sheet Sa is peeled from the peeling layers, and thus the
first membrane M1 and the second membrane M2 are transferred to the
transparent member 3. When it is difficult to transfer the first membrane
M1 and the second membrane M2 from both the transfer sheets S at one
time, the first membrane M1 and the second membrane M2 may be
independently transferred from the transfer sheets S. The first membrane
M1 and the second membrane M2 may be also transferred to the
transparent member 3 by injecting resin to form the transparent member 3
in a die to which the transfer sheets S are previously mounted to integrate
the transfer sheets S and the transparent member 3, and then peeling the
base sheets Sa.

In forming the second membrane M2, UV cured resin such as urethane

is used for the peeling layer that is finally placed on an outermost side of the
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front surface 3b of the transparent member 3 to provide a hard coating
property to the outermost side of the front surface 3b of the transparent
member 3.

An insertion sheet may be used instead of the transfer sheet S. The
insertion sheet is a transfer sheet S without a peeling layer, and a base sheet
Sa remains on a transparent member 3 after the transparent member 3 and
the insertion sheet are integrated.

The first membrane M1 and the second membrane M2 are formed on
the transparent member 3, and thus when the panel P is viewed from the
front surface 3b, the logo 4 or the desired pattern appears to be reflected a
plurality of times between the membranes. At this time, every time the
subject to be reflected T is reflected by the second membrane M2, part of
light is emitted outward, and the view of the multiple reflection image Z
gradually dims, thereby obtaining a visual effect such that the panel P has
an appearance of depth.

Thus, the panel P according to the present invention that can be
constituted by one transparent member 3 has an extremely simple and
compact structure, and is applicable to any articles as an exterior panel or
the like having a visual effect of multiple reflection.

(Second embodiment)

A panel P according to the present invention may be used as a member
that constitutes various information display portions 2.

Figure 3 shows an example in which the panel P is used in an
information display portion 2 of a phone 1. Figure 4 shows a basic
structure of the panel P. The panel P is used as an outermost member of
the information display portion 2. The transparent member 3 may be
colored as long as the contents of a display on a crystal liquid are visible.

A first membrane M1 formed on a back surface 3a of the transparent

member 3 is formed only on part of the back surface 3a so as to prevent loss
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of visibility of the information display portion 2. In this embodiment, as
shown in Figures 3 and 4, the first membrane M1 is formed only on a
peripheral edge of the panel P, and the center of the panel P remains
transparent. The panel P in this case can be also produced by substantially
the same method as in the first embodiment.

In the panel P according to the present invention, it is effective to
provide, for example, an inclined surface 3c that forms a multiple reflection
image Z in a peripheral edge of the transparent member 3 as shown in
Figures 5 to 7 besides the logo 4 described above, as the subject to be
reflected T for obtaining a visual effect.

Specifically, the inclined surface 3c is provided in a boundary between
a side surface 3d and the front surface 3b of the transparent member 3
(Figure 5), or a boundary between the side surface 3d and the back surface
3a of the transparent member 3 (Figure 6). The inclined surface 3c may be
provided in both of these positions.

For example, when the inclined surface 3c is provided in the front
surface 3b as shown in Figure 5, light from outside increases brightness of
the inclined surface 3c in use of the phone 1. This transmits through the
inside of the transparent member 3 to form a multiple reflection image Z
between the first membrane M1 and the second membrane M2.
Specifically, an image of the inclined surface 3c is reflected by the first
membrane M1, and part of the reflected light transmits through the second
membrane M2 and becomes visible as a first reflection image Z1. In the
position of the second membrane M2, part of the light is reflected toward the
first membrane M1, reflected by the first membrane M1, then a portion of
said light part transmits through the second membrane M2, and becomes
visible as a second reflection image Z2 adjacent to the first reflection image
Z1. Thus, when the inclined surface 3c is provided in the front surface 3b,

the inclined surface 3c can shine under almost all use environments except
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use in dark places, which significantly facilitates providing a visual effect of
the panel P.

On the other hand, as shown in Figure 6, when the inclined surface 3c
is formed in the back surface 3a, incident light from the front surface 3b of
the panel P is applied to the inclined surface 3c through the inside of the
transparent member 3. Thus, this configuration also allows the multiple
reflection images Z (Z1 to Z3) with the inclined surface 3c to be formed.
Particularly, when the inclined surface 3c is not desired to be formed in the
peripheral edge of the front surface 3b of the panel P in view of appearance
design of the phone 1 or the like, the inclined surface 3c is preferably formed
in the back surface 3a. The inclined surface 3c is also preferably formed to
have a certain degree of roughness so that light from any direction efficiently
increases brightness.

The second membrane M2 may be formed on the entire surface of the
transparent member 3 or part thereof unlike the first membrane M1.

If the second membrane M2 is formed on part of the transparent
member 3, the second membrane M2 is formed in a position facing the first
membrane M1. If the second membrane M2 is formed on the entire surface
of the transparent member 3, the information display portion 2 becomes
poorly visible to other persons when the information display portion 2 is
diagonally viewed because of a background being easily reflected therein.

On the other hand, for example, if the second membrane M2 is formed
only on the peripheral edge of the transparent member 3, and the second
membrane M2 is not formed on the center, the contents of a display of the
information display portion 2 becomes easily visible when the information
display portion 2 is viewed from any directions because of a background
being poorly reflected therein.

(Third embodiment)

Figure 7 shows another embodiment when the inclined surface 3c is
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formed in the back surface 3a. Herein, an LED or a backlight 5 provided
inside a mobile phone is used as illumination light of the inclined surface 3c.
When such a built-in illumination light is used, the inclined surface 3c can
shine regardless of places for use, even in dark places. Particularly, in
places with dark surroundings, multiple reflection images Z (Z1 to Z3)
formed on the panel P become clear and beautiful. Particularly, when a
dedicated illumination such as an LED is provided, a desired color is
selectable. Thus, this configuration provides a rich visual effect.

(Fourth embodiment)

In the above described embodiment, the inclined surface 3c formed in
the boundary between the front surface 3b and the side surface 3d forms the
multiple reflection image Z. In this case, the multiple reflection image Z
has, for example, a repeated linear pattern. As shown in Figure 8, however,
a desired pattern 6 such as a grid pattern may be provided on the first
membrane M1 to form a more complex multiple reflection image Z. This
pattern 6 is constituted by, for example, areas that reflect all visible light
and areas having less reflectivity than the former areas arranged in grid.
The area having less reflectivity is configured as desired, for example, so that
light from the backlight 5 can or cannot transmit through a front surface of
the panel P. Specifically, any configuration may be adopted as long as a
reflection image increases a visual effect.

The pattern 6 is not limitedly formed on the first membrane M1, but
may be formed on the second membrane M2. The pattern 6 may be formed
on both the first membrane M1 and the second membrane M2.

As described above, the panel P having this configuration can obtain a
more complex multiple reflection image Z, and an information display
portion 2 having a high entertainment value.

(Fifth embodiment)

As a subject to be reflected T for forming a multiple reflection image Z,
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for example, a third membrane M3 may be formed on the front surface 3b as
shown in Figure 9. Herein, an example is shown in which the third
membrane M3 is formed in parallel with a second membrane M2. A
transparent member 3 used has no inclined surface 3c as described above,
and is a general plate having a front surface 3b, a back surface 3a, and a
side surface 3d. A first membrane M1 the same as in the above described
embodiment is formed on the back surface 3a except an outermost
peripheral edge. The outermost peripheral edge functions as a window 7
that transmits light from a backlight 5.

On the other hand, the second membrane M2 is formed in a position
substantially facing the first membrane M1 on the front surface 3b of the
transparent member 3. On the outermost peripheral edge of the front
surface 3b, the third membrane M3 that forms a multiple reflection image Z
is formed in parallel with the second membrane M2. Besides the example
in Figure 9, the third membrane M3 may be formed so as to be covered with
the second membrane M2, or the third membrane M3 may be formed to
cover the second membrane M2. The third membrane M3 may be a
membrane of any ingredient as long as brightness thereof is increased by
light from the backlight 5, or light that enters the transparent member 3
from outside and then is reflected by the first membrane M1.

This configuration allows the light from the backlight 5 entering
through the window 7 to be visible from the front surface 3b of the panel P.
Then, the light forms multiple reflection images Z1 to Z3 between the first
membrane M1 and the second membrane M2. Further, the light entering
through the window 7 is applied to the third membrane M3, and the third
membrane M3 with increased brightness forms multiple reflection images Z4
and Z5.

As shown in Figure 9, a width of the window 7 and a width of the third

membrane M3 are set to predetermined dimensions, and thus changing a



10

15

20

25

WO 2007/001038 15 PCT/JP2006/312948

viewing angle of the panel P allows an image to be visible in which the
multiple reflection images Z1 to Z3 based on the window 7 and the multiple
reflection images Z4 and Z5 based on the third membrane M3 are alternately
arranged. Thus, a multiple reflection panel P with a high visual effect can
be obtained.

The position formed with the third membrane M3 is not limited to the
front surface 3b. For example, the third membrane M3 may be provided in
parallel with the first membrane M1 of the back surface 3a. In this case, a
third membrane M3 that can transmit light may be provided in a portion
partially cut out into a predetermined shape in the first membrane M1 so
that the light from the backlight 5 is applied to the third membrane M3, or a
third membrane M3 having a desired shape and color may be provided on a
front side of the first membrane M1.

The case where the third membrane M3 is formed is not limited to the
case where the first membrane M1 and the second membrane M2 are formed
on the peripheral edge of the transparent member 3 as shown in Figure 9,
but may be the case where the first membrane M1 and the second
membrane M2 are formed on the entire surface of the transparent member
3.

In this sense, the above described logo 4 belongs to the third
membrane M3. Specifically, in addition to the first membrane M1 and the
second membrane M2 that reflect images, the third membrane M3 that can
form the multiple reflection image Z is formed on at least one of the front
surface 3b and the back surface 3a to obtain a panel P having a visual effect
with atmosphere.

(Sixth embodiment)

In Figure 5 or Figure 6, the example has been shown in which the flat

inclined surface 3c is formed in the boundary between the front surface 3b

and the side surface 3d of the transparent member 3. As shown in Figure
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10, however, an inclined surface 3c as a subject to be reflected T may be
constituted by a plurality of continuous irregular surfaces 3e. Herein, an
example is shown in which substantially cylindrical irregular surfaces 3e are
formed. This configuration provides a more complex multiple reflection
image Z to obtain a panel P with different atmosphere.

Such irregular surfaces 3e may be provided on any surface of the panel
P. When a user likes an appearance of the irregular surfaces 3e, the
irregular surfaces 3e may be formed on the front surface 3b. On the other
hand, when functionality such that light from the backlight 5 is desired to be
applied with higher intensity is valued rather than appearance design, the

irregular surfaces 3e may be formed on the back surface 3a.

Industrial Applicability

The multiple reflection panel P according to the present invention can
be used as a panel for providing a decorative function to various display
plates or exterior plates of various articles, and also used for various
apparatuses such as the mobile phone 1, a portable music reproduction
device, or an information display portion of a remote controller of an

electrical product.
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CLAIMS

1. A multiple reflection panel wherein a first membrane that reflects all
visible light is formed on a back surface among outer surfaces of a
transparent member, a second membrane that reflects part of visible light
and transmits part of visible light is formed on at least a position facing said
first membrane on a front surface facing said back surface,

a subject to be reflected is provided in an area at least either on an
inner portion or the outer surface of said transparent member,

a multiple reflection image formed by said subject to be reflected being
projected on said first membrane and said second membrane is reflected a
plurality of times between said first membrane and said second membrane,
and becomes visible from said front surface.

2. The multiple reflection panel according to claim 1, wherein said first
membrane is formed only on part of said back surface so that when the
multiple reflection panel is placed close to an article that displays various
information, said various information becomes visible.

3. The multiple reflection panel according to claim 1, wherein said subject
to be reflected is constituted by an inclined surface formed in at least one of
a boundary between a side surface and said front surface of said transparent
member, and a boundary between said side surface and said back surface.

4, The multiple reflection panel according to claim 1, wherein said subject
to be reflected is constituted by at least any one of said first membrane and
said second membrane formed into a pattern.

S. The multiple reflection panel according to claim 1, wherein said subject
to be reflected is constituted by a third membrane formed on at least one of
said front surface and said back surface.

6.  The multiple reflection panel according to claim 1, wherein said second

membrane is formed only on a peripheral edge of said front surface.
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