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7) ABSTRACT

The present invention includes a primary display region (154)
capable of being directly viewed by a primary viewer of a first
liquid crystal display element (2); and a secondary display
region (15b) incapable of being directly viewed by the
viewer; a backlight device (3) provided so as to face only a
portion of a back surface (25) of the first liquid crystal display
element (2) which portion corresponds to the secondary dis-
play region (155); and a reflecting section (4, 5, 6, 7) config-
ured to cause light emitted from the secondary display region
(15b) in a forward direction to be emitted from the back
surface (2b) of the primary display region (15¢) in the for-
ward direction again. This arrangement enables production of
a liquid crystal display unit (1) which can carry out, with a
simple arrangement, a display that provides viewers with
perception of depth.
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LIQUID CRYSTAL DISPLAY UNIT AND
GAMING DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a liquid crystal dis-
play unit and a gaming device. In particular, the present
invention relates to a liquid crystal display unit and a gaming
device each of which (i) includes: a single liquid crystal
display element; and a reflecting section, provided with
respect to a portion of the liquid crystal display element, so
that an image displayed in the portion is projected onto a back
surface of the liquid crystal display element, and (ii) can thus
carry out, with use of the single liquid crystal display element,
a liquid crystal display which allows viewers to have percep-
tion of depth.

BACKGROUND ART

[0002] A liquid crystal display element has been widely
used as a component of an information display section of a
gaming device such as a pachinko device.

[0003] Inrecentyears, there has been a demand for a gam-
ing device which can display in the information display sec-
tion not only information to be displayed by the liquid crystal
display element but also, for example, an accessory provided
behind the liquid crystal display element. The following
description refers to FIG. 16, which is a view schematically
illustrating an arrangement of a gaming device, and to (a)
through (¢) of FIG. 17, each of which is a view illustrating a
display in an information display section of the gaming
device.

[0004] As illustrated in FIG. 16, the gaming device 90
includes on a front surface a circular game board 92 which
shows a stage of a game. The gaming device 90 further
includes at a substantially central portion of the game board
92 an information display section 94 which includes a liquid
crystal display element as a primary component.

[0005] The information display section 94 displays various
types of information in accordance with a stage of the game.
In a case where, for example, the gaming device 90 is a
device, such as a slot machine, which shows a three-digit
number that changes in accordance with the stage of the
game, the liquid crystal display element displays a number
such as “567” in the information display section 94 as illus-
trated in (a) of FIG. 17.

[0006] Inacasewhere, for example, the three-digit number
has become equal to a three-digit number, such as “777”, in
which respective digits are identical to a predetermined single
number (see (b) of FIG. 17), a region displaying the number
“7” located in the middle of the three-digit number becomes
transparent. As illustrated in (c) of FIG. 17, this results in the
information display section 94 displaying (i) the numbers “7”
and “7” displayed by the liquid crystal display element and
(i1) an accessory 52 (doll) provided behind the liquid crystal
display element.

[0007] Various techniques for carrying out such a display
have been proposed. Patent Literature 1, for example, dis-
closes a technique in which polymer-dispersed liquid crystal
is used as an LCD shutter. This technique is described below
with reference to FIGS. 18 through 21. FIG. 18 is an eleva-
tional view illustrating an arrangement of a game machine of
Patent Literature 1 in its entirety. As illustrated in FIG. 18, the
game machine 101 of Patent Literature 1 includes at a central
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portion of its game board 106 a center case 111, in which an
image display device 108 for displaying animage is provided.
[0008] Specifically, as illustrated in FIG. 19, which is an
exploded perspective view illustrating an arrangement of the
center case 111, the center case 111 mainly includes: an
armor section 409; the above image display device 108; and
an accessory 506 provided behind the image display device
108.

[0009] Asillustrated in FIG. 20, which is a view illustrating
an arrangement of the image display device 108, the image
display device 108 includes, for example, the following mem-
bers arranged in an order presented below: a liquid crystal
panel 501; diffusing plates 502; a light guide plate 503; a
reflecting plate 504; and an LCD shutter 505. The image
display device 108 further includes: an LCD light source 513,
which is used for an image display and which is provided in
a vicinity of an end of the light guide plate 503; and a light
source 514, which is used for an accessory and which is
provided in a vicinity of an end of the LCD shutter 505.
[0010] According to the game machine 101 of Patent Lit-
erature 1, the LCD shutter 505 included in the image display
device 108 is made of polymer-dispersed liquid crystal. The
polymer-dispersed liquid crystal enables a switch between (1)
a state in which the accessory 506 is visible and (ii) a state in
which the accessory 506 is invisible. The following descrip-
tion refers to (a) and (b) of FIG. 21, each of which is an
explanatory view illustrating an operating principle of the
polymer-dispersed liquid crystal included in the LCD shutter
505. (a) of FIG. 21 shows how liquid crystal molecules are
oriented when a voltage is applied, and (b) of FIG. 21 shows
how the liquid crystal molecules are aligned when no voltage
is applied.

[0011] As illustrated in (a) and (b) of FIG. 21, light is
transmitted through a layer of the polymer-dispersed liquid
crystal differently depending on whether a voltage is applied
to the liquid crystal layer. Specifically, as illustrated in (a) of
FIG. 21, when a voltage is applied to the liquid crystal layer,
light is transmitted through the polymer-dispersed liquid
crystal (LCD shutter 505: ON). Thus, a game player can see
the accessory 506 provided behind the image display device
108.

[0012] In contrast, as illustrated in (b) of FIG. 21, when no
voltage is applied to the liquid crystal layer, light is scattered
by the polymer-dispersed liquid crystal, so that the liquid
crystal layer becomes whitish (LCD shutter 505: OFF). Con-
sequently, the game player cannot see the accessory 506
provided behind the image display device 108.

[0013] As described above, according to the game machine
101 of Patent Literature 1, the use of the polymer-dispersed
liquid crystal enables control over whether the accessory 506
provided behind the image display device 108 is visible or
invisible (unshielded or shielded).

[0014] Inaddition, Patent Literature 2 discloses an arrange-
ment including a reel 604 on which designs are formed (see
FIG. 22). The arrangement includes a panel display section
606 constituted by a transparent acrylic plate. The arrange-
ment further includes the following components which are
stacked on top of one another and which face an inner surface
of the panel display section 606: picture sheets 600, each of
which is a transparent film material on which various pictures
are printed; a performance display section 601 constituted by
a liquid crystal display device including a transparent elec-
trode made of, e.g., ITO; and an electronic shutter section 602
also including, e.g., a liquid crystal film. The arrangement
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also includes cold cathode fluorescent lamps (CCFL) 603
which are provided at respective upper and lower display
regions on an inner surface side of the panel display section
and which carry out respective functions as a backlight device
for a liquid crystal display and as an illumination device for
illuminating the designs on the reel 604.

[0015] The panel display section 606, the picture sheets
600, the performance display section 601, and the electronic
shutter section 602 constitute a region for displaying a per-
formance.

[0016] The following description deals with respective
operations of the individual constituents. The pictures on the
picture sheets 600 are constantly visible to a game player,
irrespective of how a performance of a pachinko-slot machine
is controlled.

[0017] The region for displaying a performance is a region
for displaying an image performance such as a jackpot per-
formance and various announcement performances.

[0018] Theelectronic shutter section 602 switches a state of
apredetermined region between a light-transmitting state and
a light-blocking state in response to an applied voltage. In
other words, the electronic shutter section 602 switches the
state of the predetermined region between (i) a state in which
the designs on the reel 604 are visible through the panel
display section 606 and (ii) a state in which the designs on the
reel 604 are invisible through the panel display section 606.
The performance displayed in the region for displaying a
performance can thus be switched between (i) a normal dis-
play performance (i.e., a state in which only a performance
display is visible because the reel 604 is shielded by the
electronic shutter section) and (ii) a semitransparent display
performance (i.e., a state in which the designs on the reel
located behind the electronic shutter section 602 are visible
through a performance display).

Citation List
[0019] Patent Literature 1
[0020] Japanese Patent Application Publication, Tokukai,

No. 2005-185624 A (Publication Date: Jul. 14, 2005)
[0021] Patent Literature 2

[0022] Japanese Patent Application Publication, Tokukai,
No. 2004-073654 A (Publication Date: Mar. 11, 2004)

SUMMARY OF INVENTION

[0023] The conventional game machine 101 disclosed in
Patent Literature 1, which includes an accessory and poly-
mer-dispersed liquid crystal having a shutter function, unfor-
tunately has the following problems.

[0024] First, to allow viewers to have perception of depth to
an image displayed in the information display section 94, it
has been necessary to use an actuality of, e.g., an accessory
506. Thus, in a case where a large accessory 506 is provided,
it has been necessary to secure a space for the accessory. This
has consequently impeded production of a compact game
machine. In addition, it takes time and trouble to replace such
an accessory 506 after installation.

[0025] Another problem is that in a case where a movable
accessory is used, it is even more difficult to install such an
accessory.

[0026] Further, the arrangement of Patent Literature 1
includes two light sources, namely the LCD light source 513
for image display and the light source 514 for an accessory.
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The arrangement thus uses a plurality of light sources. This
also poses a problem concerning efficiency in light source
use.

[0027] In addition, shielding the accessory 506 provided
behind the liquid crystal panel 501 requires polymer-dis-
persed liquid crystal 505 having a shutter function. This tends
to increase a production cost.

[0028] According to the shielding method using polymer-
dispersed liquid crystal, the scattering of light causes the
entire liquid crystal layer to become whitish. This blurs an
outline of the accessory and causes the accessory to have
unclear color. However, the game player can still recognize,
although vaguely, existence of the accessory.

[0029] Since the game player is already aware of the exist-
ence of the accessory when the polymer-dispersed liquid
crystal is in the light-scattering state, the game player is not
very impressed when the light-scattering state of the polymer-
dispersed liquid crystal is switched to the light-transmitting
state so that the accessory is clearly visible.

[0030] According to the arrangement of Patent Literature 1,
the polymer-dispersed liquid crystal 505 having a shutter
function is not provided with a member for uniforming lumi-
nance (e.g., a light guide, a reflecting sheet, a diffusing plate
for diffusing light, and an optical sheet such as a diffusing
sheet for simultaneously converging and scattering light).
Thus, when the polymer-dispersed liquid crystal 505 having
a shutter function is in the OFF state (i.e., when the polymer-
dispersed liquid crystal is in the light-scattering state), the
image display device 108 displays an image whose quality is
problematically impaired due to, e.g., luminance unevenness.
[0031] According to Patent Literature 2, the reel 604 pro-
vided with designs is used as an accessory. This arrangement
does not solve the above problems arising from the arrange-
ment of Patent Literature 1.

[0032] The present invention has been accomplished in
view of the above problems. It is an object of the present
invention to provide a liquid crystal display unit and a gaming
device each of which (i) has a simple arrangement and (ii) is
capable of performing a display which allows viewers to have
perception of depth.

[0033] Tt is another object of the present invention to pro-
vide a liquid crystal display unit and a gaming device each of
which (i) has a high efficiency in light source use and (ii)
readily allows an image to be replaced and a moving image to
be displayed.

[0034] Inorder to solve the above problems, a liquid crystal
display unit of the present invention includes: a first liquid
crystal display element on which front surface an image is
displayed; a backlight device provided behind the first liquid
crystal display element; and a reflecting section from which
light emitted from the first liquid crystal display element is
reflected, a display region on the front surface of the first
liquid crystal display element, including (i) a primary display
region which can be directly viewed by a primary viewer of
the first liquid crystal display element and (ii) a secondary
display region which cannot be directly viewed by the pri-
mary viewer, the backlight device being provided only in a
region behind the first liquid crystal display element and the
region corresponding to the secondary display region, and the
reflecting section being provided so that light emitted from
the secondary display region toward the primary viewer is
reflected from the reflecting section and is then emitted again
from behind the primary display region toward the primary
viewer.
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[0035] The liquid crystal display unit of the present inven-
tion may be arranged such that an image displayed in the
secondary display region is reflected from the reflecting sec-
tion so as to be displayed in the primary display region.
[0036] The above arrangement, unlike conventional
arrangements, does not include an accessory or polymer-
dispersed liquid crystal having a shutter function. Instead, the
above arrangement includes a reflecting section with respect
to a portion of the first liquid crystal display element so that an
image displayed in the secondary display region is projected
for a display from behind the first liquid crystal display ele-
ment onto the primary display region. This arrangement
enables production of a liquid crystal display unit which can
carry out, with use of only a single liquid crystal display
element, a display that allows viewers to have perception of
depth.

[0037] Further, the above arrangement, in which an image
in the secondary display region of the liquid crystal display
element is displayed in the primary display region, does not
require a plurality of light sources to carry outa display which
allows viewers to have perception of depth. Thus, the above
arrangement enables production of a liquid crystal display
unit which has a high efficiency in light use and which readily
allows an image to be replaced and a moving image to be
displayed.

[0038] The above arrangement enables the liquid crystal
display unit to display a plurality of images with use of an
image displayed by the first liquid crystal display element.
This makes it possible to, e.g., replace a display image and
readily switch a state of the plurality of images between (i) a
state in which the images are displayed and (ii) a state in
which no images are displayed.

[0039] The liquid crystal display unit of the present inven-
tion may preferably be arranged such that the reflecting sec-
tion includes: a first mirror provided in front of the first liquid
crystal display element; and a second mirror provided behind
the first liquid crystal display element.

[0040] The liquid crystal display unit of the present inven-
tion may preferably be arranged such that the first and second
mirrors each include at least one of a plate-shaped mirror, a
curved mirror, and a spherical mirror.

[0041] The liquid crystal display unit of the present inven-
tion may preferably be arranged such that the first and second
mirrors each include two plate-shaped mirrors, and the two
mirrors provided in each of the first and second mirrors are at
an angle of 90 degrees with each other.

[0042] The liquid crystal display unit of the present inven-
tion may preferably be arranged such that the two mirrors
provided in each of the first and second mirrors are at an angle
of 45 degrees with the first liquid crystal display element.
[0043] The liquid crystal display unit of the present inven-
tion may preferably be arranged such that the first and second
mirrors are first and second hemispherical mirrors, respec-
tively, and the first and second hemispherical mirrors are
provided so that their inner surfaces face each other.

[0044] The above arrangements each include a mirror(s)
both in front of and behind the first liquid crystal display
element.

[0045] This allows light emitted from the secondary dis-
play region to be readily emitted from behind the primary
display region in a forward direction.

[0046] In the case where the mirrors are plate-shaped and,
in particular, form an angle of 90 degrees, the reflecting
section can be optically designed easily.
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[0047] Further, in a case where the mirrors are plate-shaped
and, in particular, the two mirrors provided in front of the first
liquid crystal display element form an angle of 90 degrees; the
two mirrors provided behind the first liquid crystal display
element form an angle of 90 degrees; and each of the four
mirrors is at an angle of 45 degrees with the first liquid crystal
display element, the reflecting section can be optically
designed easily. For example, in a case where the first liquid
crystal display element is provided with, e.g., polarizing
plates, adjustments of their respective polarization axes can
be made easily, for example.

[0048] In acase where the mirrors are curved or spherical,
it is easy to, e.g., deform a display image and change a focus
location of a display image. Specifically, this arrangement
readily provides a display image with peculiar perception of
depth in which, for example, an image is viewed as protruding
from a plane.

[0049] The liquid crystal display unit of the present inven-
tion may be arranged such that the reflecting section is pro-
vided so as to be able to change a length of an optical path of
the light emitted from the secondary display region, which
optical path extends from a front surface of the secondary
display region to a back surface of the primary display region.

[0050] The liquid crystal display unit of the present inven-
tion may preferably be arranged such that the reflecting sec-
tion includes mirrors at least part of which is movably pro-
vided; and the length of the optical path is variable by moving
the at least part of the mirrors.

[0051] Theabove arrangements allow a change in length of
the optical path from the secondary display region to the back
surface of the primary display region. This makes it possible
to variously change the perception of depth for a display
image.

[0052] Further, changing the length of the optical path eas-
ily changes a rate of compression of a display image.

[0053] In addition, in a case where the reflecting section
includes movable mirrors, controlling location of such mir-
rors easily changes the length of the optical path and the
perception of depth for an image as a result.

[0054] The liquid crystal display unit of the present inven-
tion may preferably further include: a second liquid crystal
display element which has a scattering function and which is
provided in a region behind the first liquid crystal display
element, which region corresponds to the primary display
region.

[0055] The liquid crystal display unit of the present inven-
tion may preferably be arranged such that the second liquid
crystal display element is a polymer-dispersed liquid crystal
element.

[0056] The above arrangements enable an image in the
primary display region to be displayed with a higher lumi-
nance uniformity.

[0057] The above arrangement includes a polymer-dis-
persed liquid crystal display element not as so-called shield-
ing means as in the above-described conventional arrange-
ment, but as means for enhancing the luminance uniformity
of a backlight reflected from the reflecting section.

[0058] As aresult, it is possible to display a higher quality
image in the primary display region

[0059] With the use of the polymer-dispersed liquid crystal
display element, the second liquid crystal display element
having a scattering function can be easily formed.
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[0060] The liquid crystal display unit of the present inven-
tion may be arranged such that the first liquid crystal display
element is capable of displaying different images in respec-
tive different directions.

[0061] The liquid crystal display unit of the present inven-
tion may preferably be arranged such that the first liquid
crystal display element is a dual view liquid crystal display
element.

[0062] The liquid crystal display unit of the present inven-
tion may preferably further include: a mirror, provided in
front of the first liquid crystal display element, which causes
the images displayed in the respective different directions to
be displayed in an identical direction.

[0063] The above arrangements each allow the first liquid
crystal display element to display different images.

[0064] The liquid crystal display unit of the present inven-
tion may be arranged such that the first liquid crystal display
element is inclined with respect to the primary viewer of the
first liquid crystal display element.

[0065] The above arrangements each allow the first liquid
crystal display element to display different images in differ-
ent directions, respectively.

[0066] Thus, it is possible to carry out a wider variety of
displays. In particular, in a case where the liquid crystal
display unit includes a mirror, such as a double-sided mirror,
for causing the images displayed in the different directions to
be displayed in a single direction, such different images can
be easily displayed to the primary viewer so that the images
do not overlap each other. In other words, it is possible to
expand the display region directly viewed by the primary
viewer.

[0067] The use of a so-called dual view liquid crystal dis-
play element as the first liquid crystal display element facili-
tates displaying of the different images.

[0068] Further, in a case where the first liquid crystal dis-
play element is inclined toward the primary viewer, the opti-
cal design including, e.g., the mirrors can be realized easily.
[0069] The liquid crystal display unit of the present inven-
tion may be arranged such that the display region of the first
liquid crystal display element is provided so that the primary
display region and the secondary display region are adjacent
to each other in an up-and-down direction when viewed by the
primary viewer of the first liquid crystal display element.
[0070] The above arrangement enables production of a lig-
uid crystal display unit in which an image displayed in alower
display region can be projected onto an upper display region
for a display, and in which an image displayed in the upper
display region can be projected onto the lower display region
for a display.

[0071] The liquid crystal display unit having the above
arrangement can display respective images in the upper dis-
play region and the lower display region so that the images
overlap each other, and can thus provide viewers with per-
ception of depth.

[0072] The liquid crystal display unit of the present inven-
tion may be arranged such that the display region of the first
liquid crystal display element is provided so that the primary
display region and the secondary display are adjacent to each
other in a right-and-left direction when viewed by the primary
viewer of the first liquid crystal display element.

[0073] The above arrangement enables production of a lig-
uid crystal display unit in which an image displayed in a right
display region can be projected onto a left display region for
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adisplay, and in which an image displayed in the left display
region can be projected onto the right display region for a
display.

[0074] The liquid crystal display unit having the above
arrangement can display respective images in the right dis-
play region and in the left display region so that the images
overlap each other, and can thus provide viewers with per-
ception of depth of depth.

[0075] A gaming device of the present invention preferably
includes any one of the above liquid crystal display units.
[0076] The above arrangement, unlike conventional
arrangements, does not use an accessory to provide viewers
with perception of depth. The above arrangement enables
production of a gaming device which can provide the primary
viewer of the first liquid crystal display element with percep-
tion of depth with use of location difference between the
following two images: (i) an image directly displayed by the
first liquid crystal display element; and (ii) an image dis-
played by projecting an image onto the back surface of the
first liquid crystal display element with use of the reflecting
sections.

[0077] Inthe above arrangement, the image projected onto
the back surface of the first liquid crystal display element
serves a function of the conventional accessory.

[0078] As described above, the present invention does not
require a conventional accessory. This eliminates the need to
secure a space especially for an accessory, and thus enables
production of a compact gaming device.

[0079] Additional objects, features, and strengths of the
present invention will be made clear by the description below.
Further, the advantages of the present invention will be evi-
dent from the following explanation in reference to the draw-
ings.

BRIEF DESCRIPTION OF DRAWINGS

[0080] FIG.1

[0081] FIG. 1is a view illustrating a liquid crystal display
unit in accordance with an embodiment of the present inven-
tion which liquid crystal display unit is being observed in a
state where with respect to a primary viewer of a first liquid
crystal display element, (i) an image is displayed in a primary
display region and (ii) total transmission (white display) is
carried out in a secondary display region of the first liquid
crystal display element, wherein (a) illustrates a display
region of the liquid crystal display unit and (b) schematically
illustrates an arrangement of the liquid crystal display unit.
[0082] FIG.2

[0083] FIG.2isa view illustrating the liquid crystal display
unit in accordance with the embodiment of the present inven-
tion which liquid crystal display unit is being observed in a
state where with respect to the primary viewer of the first
liquid crystal display element, (i) total transmission (white
display)is carried out in the primary display region and (ii) an
image is displayed in the secondary display region of the first
liquid crystal display element, wherein (a) illustrates the dis-
play region of the liquid crystal display unit and (b) schemati-
cally illustrates the arrangement of the liquid crystal display
unit.

[0084] FIG.3

[0085] FIG. 3isa view illustrating the liquid crystal display
unit in accordance with the embodiment of the present inven-
tion which liquid crystal display unit is being observed in a
state where the primary display region and the secondary
display region of the first liquid crystal display element pro-
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vide the primary viewer of the first liquid crystal display
element with image display, wherein (a) illustrates the display
region of the liquid crystal display unit and (b) schematically
illustrates the arrangement of the liquid crystal display unit.

[0086] FIG. 4

[0087] FIG. 4 is a view illustrating a liquid crystal display
unit in accordance with another embodiment of the present
invention which liquid crystal display unit is being observed
in a state where with respect to a primary viewer of the first
liquid crystal display element, (1) an image is displayed in the
primary display region and (ii) total transmission (white dis-
play) is carried out in the secondary display region of the first
liquid crystal display element, wherein (a) illustrates the dis-
play region of the liquid crystal display unit and (b) schemati-
cally illustrates an arrangement of the liquid crystal display
unit.

[0088] FIG.5

[0089] FIG.5isaview illustrating the liquid crystal display
unit in accordance with the embodiment of the present inven-
tion which liquid crystal display unit is being observed in a
state where with respect to the primary viewer of the first
liquid crystal display element, (i) total transmission (white
display)is carried out in the primary display region and (ii) an
image is displayed in the secondary display region of the first
liquid crystal display element, wherein (a) illustrates the dis-
play region of the liquid crystal display unit and (b) schemati-
cally illustrates the arrangement of the liquid crystal display
unit.

[0090] FIG. 6

[0091] FIG. 6isa view illustrating the liquid crystal display
unit in accordance with the embodiment of the present inven-
tion which liquid crystal display unit is being observed in a
state where the primary display region and the secondary
display region of the first liquid crystal display element pro-
vide the primary viewer of the first liquid crystal display
element with image display, wherein (a) illustrates the display
region of the liquid crystal display unit and (b) schematically
illustrates the arrangement of the liquid crystal display unit.

[0092] FIG.7

[0093] FIG. 7 is a view illustrating a liquid crystal display
unit in accordance with still another embodiment of the
present invention which liquid crystal display unit is being
observed in a state where with respect to a primary viewer of
the first liquid crystal display element, (i) total transmission
(white display) is carried out in the primary display region
and (ii) an image is displayed in the secondary display region
of the first liquid crystal display element, wherein (a) illus-
trates the display region of the liquid crystal display unit and
(b) schematically illustrates an arrangement of the liquid
crystal display unit.

[0094] FIG.8

[0095] FIG. 8 is a view illustrating a liquid crystal display
unit in accordance with still another embodiment of the
present invention which liquid crystal display unit is being
observed in a state where with respect to a primary viewer of
the first liquid crystal display element, (1) total transmission
(white display) is carried out in the primary display region
and (ii) an image is displayed in the secondary display region
of the first liquid crystal display element, wherein (a) illus-
trates the display region of the liquid crystal display unit and
(b) schematically illustrates an arrangement of the liquid
crystal display unit.
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[0096] FIG.9

[0097] FIG. 9 is a view illustrating a liquid crystal display
unit in accordance with still another embodiment of the
present invention which liquid crystal display unit is being
observed in a state where with respect to a primary viewer of
the first liquid crystal display element, (i) an image is dis-
played in the primary display region and (ii) total transmis-
sion (white display) is carried out in the secondary display
region of the first liquid crystal display element, wherein (a)
illustrates the display region of the liquid crystal display umt
and (b) schematically illustrates an arrangement of the liquid

crystal display unit.
[0098] FIG. 10
[0099] FIG. 10 is a view illustrating the liquid crystal dis-

play unit in accordance with the embodiment of the present
invention which liquid crystal display unit is being observed
in a state where with respect to the primary viewer of the first
liquid crystal display element, (i) total transmission (white
display)is carried out in the primary display region and (ii) an
image is displayed in the secondary display region of the first
liquid crystal display element, wherein (a) illustrates the dis-
play region of the liquid crystal display unit and (b) schemati-
cally illustrates the arrangement of the liquid crystal display
unit.

[0100] FIG. 11

[0101] FIG. 11 is a view illustrating a liquid crystal display
unit in accordance with still another embodiment of the
present invention which liquid crystal display unit is being
observed in a state where with respect to a primary viewer of
the first liquid crystal display element which displays differ-
ent images depending on a viewing angle, (i) an image is
displayed in the primary display region (an image of a fish is
displayed when viewed from above, whereas an image of the
letter “V” is displayed when viewed from below) and (ii) total
transmission (white display) is carried out in the secondary
display region of the first liquid crystal display element,
wherein (a) illustrates the display region of the liquid crystal
display unit and (b) schematically illustrates an arrangement
of the liquid crystal display unit.

[0102] FIG. 12

[0103] FIG. 12 is a view illustrating the liquid crystal dis-
play unit in accordance with the embodiment of the present
invention which liquid crystal display unit is being observed
in a state where with respect to the primary viewer of the first
liquid crystal display element which displays different
images depending on the viewing angle, (i) an image is dis-
played in the primary display region (an image of a fish is
displayed when viewed from above, whereas an image of the
letter “V” is displayed when viewed from below) and (ii) an
image (of the number “7”) is displayed in the secondary
display region of the first liquid crystal display element,
wherein (a) illustrates the display region of the liquid crystal
display unit and (b) schematically illustrates the arrangement
of the liquid crystal display unit.

[0104] FIG. 13

[0105] FIG. 13 is a view illustrating a liquid crystal display
unit in accordance with still another embodiment of the
present invention which liquid crystal display unit is being
observed in a state where the primary display region and the
secondary display region of the first liquid crystal display
element provide a primary viewer of the first liquid crystal
display element with image display; and concave mirrors are
used as the reflecting sections, wherein (a) is a perspective
view schematically illustrating an arrangement of the liquid
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crystal display unit and (b) is a cross-sectional view schemati-
cally illustrating how light is reflected in the liquid crystal

display unit.
[0106] FIG. 14
[0107] FIG. 14 is a view illustrating a gaming device in

accordance with still another embodiment of the present
invention which gaming device includes a liquid crystal dis-
play unit of the present invention, wherein (a) is a perspective
view illustrating the gaming device and (b) is a perspective
view schematically illustrating an arrangement of the gaming
device.

[0108] FIG.15

[0109] FIG. 15 is a view illustrating a gaming device in
accordance with still another embodiment of the present
invention which gaming device includes a liquid crystal dis-
play unit in which with respect to a primary viewer of the first
liquid crystal display element, the primary display region and
the secondary display region of the first liquid crystal display
element, into which two regions the display region of the first
liquid crystal display element is divided, are arranged in a
right-and-left direction, wherein (a) is a perspective view
illustrating the gaming device and (b) is a perspective view
schematically illustrating an arrangement of the gaming
device.

[0110] FIG.16

[0111] FIG. 16 is a view schematically illustrating an
arrangement of a gaming device.

[0112] FIG.17

[0113] FIG.17 is a view illustrating an information display
section of the gaming device, wherein (a), (b), and (c) each
illustrate an example display.

[0114] FIG.18

[0115] FIG. 18 is an elevational view of conventional art,
the view illustrating an arrangement of an entire game
machine disclosed in Patent Literature 1.

[0116] FIG.19

[0117] FIG. 19 is an exploded perspective view illustrating
an arrangement of a center case of the game machine dis-
closed in Patent Literature 1.

[0118] FIG. 20

[0119] FIG. 20 is an explanatory view illustrating an
arrangement of an image display device of the game machine
disclosed in Patent Literature 1.

[0120] FIG.21

[0121] FIG. 21 is an explanatory view illustrating an oper-
ating principle of polymer-dispersed liquid crystal serving as
a LCD shutter of the game machine disclosed in Patent Lit-
erature 1, wherein (a) illustrates how liquid crystal molecules
are oriented when a voltage is applied, and (b) illustrates how
the liquid crystal molecules are aligned when no voltage is
applied.

[0122] FIG.22

[0123] FIG. 22 is a cross-sectional view illustrating a panel
display section disclosed in Patent Literature 2.

REFERENCE SIGNS LIST
[0124] 1 liquid crystal display unit
[0125] 2 first liquid crystal display element
[0126] 2a dual view liquid crystal display element
[0127] 25 back surface of the first liquid crystal display
element
[0128] 3 backlight device
[0129] 4 first mirror (reflecting section)
[0130] 5 second mirror (reflecting section)

Mar. 3, 2011

[0131] 6 third mirror (reflecting section)
[0132] 7 fourth mirror (reflecting section)
[0133] 9 polymer-dispersed liquid crystal display element

(second liquid crystal display element)

[0134] 15 display region
[0135] 15adirectly viewed display region (primary display
region)
[0136] 15bimage projecting display region (secondary dis-
play region)
[0137] 20,204 gaming device
DESCRIPTION OF EMBODIMENTS
Embodiment 1
[0138] The following description deals in detail with a first

embodiment of the present invention by way of example with
reference to (a) and (b) of F1G. 1, (a) and (b) of FIG. 2, and (a)
and (b) of FIG. 3. Note that dimensions, materials, shapes,
relative arrangements and the like of constituents described in
the present embodiment are not intended to limit the scope of
the present invention unless otherwise specified, and are
therefore merely illustrative examples.

[0139] Each of a liquid crystal display unit and gaming
device according to the embodiment of the present invention
(1) carries out, with use of a single liquid crystal display
element, a liquid crystal display which allows viewers to have
perception of depth, (ii) has a high efficiency in light source
use, (iii) readily allows an image to be replaced and a moving
image to be displayed, and (iv) can remedy a problem with
production cost, a problem with an effect in which an object
behind the liquid crystal display element is shielded by the
liquid crystal display element, and the problem of luminance
unevenness because no polymer-dispersed liquid crystal
which has a shutter function is needed to be provided.
[0140] (a) and (b) of FIG. 1 each illustrate a case in which
(1) an image is displayed in a display region (primary display
region) 15a which is directly viewed by a primary viewer of
a first liquid crystal display element 2 in a liquid crystal
display unit 1; and (ii) total transmission (white display) is
carried outina display region (secondary display region) 156
which causes an image to be projected onto a back surface of
the first liquid crystal display element 2. (a) of F1G. 1is a view
illustrating a display region 15 of the liquid crystal display
unit 1, and (b) of FIG. 1 is a side view schematically illustrat-
ing an arrangement of the liquid crystal display unit 1.
[0141] The liquid crystal display unit 1 of the present
embodiment includes: the first liquid crystal display element
2 for displaying an image; and a backlight device 3 which is
provided behind the first liquid crystal display element 2 and
in the secondary display region 155 which causes an image to
be projected onto the back surface of the first liquid crystal
display element 2.

[0142] The liquid crystal display unit 1 further includes
reflecting sections for causing light which has been emitted
from the liquid crystal display unit 1 in a forward direction
(toward the primary viewer) to be emitted, again toward the
primary viewer, from behind the liquid crystal display unit 1.
[0143] Specifically, the reflecting sections are a plate first
mirror 4, a plate second mirror 5, a plate third mirror 6, and a
plate fourth mirror 7. An image displayed in the secondary
display region 155 of the first liquid crystal display element 2
1s first reflected from the first mirror 4, and is then reflected
from the second mirror 5 second, the third mirror 6 third, and
the fourth mirror 7, in this order, so as to be projected onto the
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back surface of the first liquid crystal display element 2. The
first mirror 4 is at an angle of approximately 90 degrees with
the second mirror 5. The third mirror 6 is also at an angle of
approximately 90 degrees with the fourth mirror 7.

[0144] Each of the mirrors 4, 5, 6, and 7 is at an angle of
approximately 45 degrees with the first liquid crystal display
element 2.

[0145] In view of easy optical design of the reflecting sec-
tions, it is preferable that both (i) the angle formed by the first
mirror 4 and the second mirror 5 and (i) the angle formed by
the third mirror 6 and the fourth mirror 7 be 90 degrees, and
that each of the mirrors 4, 5, 6, and 7 is at an angle of 45
degrees with the first liquid crystal display element 2. The
present invention, however, is not limited to this. Thus, any of
the above angles can be appropriately adjusted according to
need.

[0146] The angle at which the first mirror 4 is with the
second mirror 5 and the angle at which the third mirror 6 is
with the fourth mirror 7 are hence not limited to respective
specific ones.

[0147] As illustrated in FIG. 1, according to the liquid
crystal display unit 1 of the present embodiment, the display
region 15 includes the following upper and lower display
regions, i.e., the primary display region 154 (see an upper half
of (a) of FIG. 1) which is directly viewed by the primary
viewer of the first liquid crystal display element 2; and the
secondary display region 155 (see a lower half of (a) of FIG.
1) which causes an image to be projected onto the back
surface of the first liquid crystal display element 2.

[0148] Inother words, the present embodiment includes (i)
the primary display region (directly viewed display region)
15a, which s directly visible to the primary viewer of the first
liquid crystal display element 2 and (ii) the secondary display
region (image projecting display region) 155, which is not
directly visible to the viewer.

[0149] Thebacklightdevice3 is provided so as to face only
a part of the back surface of the first liquid crystal display
element 2 which part corresponds to the secondary display
region 156.

[0150] The present embodiment further includes the
reflecting sections which cause (i) reflection of the light emit-
ted from the first liquid crystal display element 2, particularly
from the secondary display region 156, in the forward direc-
tion and (ii) the light to be emitted, again in the forward
direction, from behind the first liquid crystal display element
2, particularly from behind the primary display region 15a.
[0151] The present embodiment includes the upper and
lower display regions. The arrangement, however, is not lim-
ited to this. Instead, right and left display regions can be
provided, for example as illustrated in FIG. 15.

[0152] The following description deals with the first liquid
crystal display element 2 in further detail.

[0153] A conventional liquid crystal display panel, which
has been commonly used, such as a passive matrix liquid
crystal display panel or an active matrix liquid crystal display
panel can be employed as the first liquid crystal display ele-
ment 2. Further, a monochrome liquid crystal display panel or
a color liquid crystal display panel can be employed as the
first liquid crystal display element 2.

[0154] It is preferable that a polarizing plate is further pro-
vided on each of front and rear surfaces of the first liquid
crystal display element 2.

[0155] To display a high-quality and powerful image, the
present embodiment employs a liquid crystal display panel,
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i.e., an active matrix color liquid crystal display panel pro-
vided with polarizing plates. The active matrix color liquid
crystal display panel includes (i) an active matrix substrate on
which a plurality of thin film transistors (TFTs) are provided,
(ii) a color filter (CF) substrate facing the active matrix sub-
strate; and a liquid crystal layer which is obtained by sealing,
with a sealing material, between the active matrix substrate
and the CF substrate.

[0156] Note that the liquid crystal display panel of the
present embodiment is of a normally white type because the
liquid crystal display panel is likely to be used in a total
transmission mode.

[0157] The following description deals with the backlight
device 3 provided behind the first liquid crystal display ele-
ment 2.

[0158] The backlight device 3 of the present embodiment
includes a light source, a light guide, a reflecting sheet, and an
optical sheet (all not shown).

[0159] Specifically, for example, (i) a bar-shaped light
source such as a cold cathode fluorescent lamp (CCFL), (ii) a
dot-shaped light source such as a side light-emitting type
LED, or (iii) a side light-emitting type LED in which R, G,
and B chips molded in a single package can be employed as
the light source.

[0160] The light guide is not particularly limited in kind,
shape or the like, provided that it can transform light, emitted
from a light source such as a bar-shaped light source or a
dot-shaped light source, into light as emitted from a surface
light source. The light guide can, for example, have a so-
called wedge shape whose thickness is smaller as it is farther
away from the light source.

[0161] In view of a thickness and luminance uniformity of
the liquid crystal display unit 1, the backlight device 3 is
preferably a side-light type backlight device.

[0162] The light guide can be made of a transparent resin
such as acrylic resin, cycloolefin polymer (COP; e.g., Zeonor
[product name]), cycloolefin copolymer (COC), or polycar-
bonate. The present embodiment, however, is not limited to
this. The light guide can thus be made of a material which is
commonly used as a light guide.

[0163] The reflecting sheet is provided in contact with a
back surface of the light guide. The reflecting sheet reflects
light transmitted through the light guide so as to cause more
light to be emitted from a light-emitting surface of the light
guide. The reflecting sheet is prepared by, for example, depos-
iting a high-reflectance metal on a resin sheet.

[0164] The optical sheet uniformizes and converges light
emitted from the light-emitting surface of the light guide. The
optical sheet is provided so as to face and substantially
entirely cover the light-emitting surface.

[0165] More specifically, the optical sheet can be prepared
by stacking an appropriate combination of, for example, a
diffusing plate for diffusing light emitted from the light-
emitting surface; a diffusing sheet for simultaneously con-
verging and scattering incident light; a lens sheet for converg-
ing incident light so as to improve luminance in a forward
direction (i.e., in a normal line direction of the light-emitting
surface); and a polarizing and reflecting sheet for improving
luminance of the liquid crystal display device by reflecting
one of polarized light components of incident light and trans-
mitting the other of the polarized light components. The com-
bination is preferably determined, by taking into consider-
ation an intended price and/or performance of the liquid
crystal display device.
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[0166] The use of the optical sheet allows improvements in
(1) luminance of the backlight device 3 and (ii) in-plane uni-
formity of the luminance.

[0167] The following description deals in further detail
with the reflecting sections for projecting an image, displayed
by the first liquid crystal display element 2, onto the back
surface of the first liquid crystal display element 2.

[0168] In view of luminance, image quality and the like, it
is preferable that a mirror, which reflects light in a visible
range, such as a plate-shaped mirror, a curved mirror, or a
spherical mirror on each of which a high-reflectance material
(e.g., a metal such as silver) is applied or deposited is
employed as the reflecting sections. Each of the reflecting
sections, however, is not limited in material or shape to the
specific one.

[0169] The reflecting sections are preferably provided so
that light emitted from the emission side polarizing plate
provided on the front surface of the first liquid crystal display
element 2 has a polarization axis which coincides with a
polarization axis of the incident side polarizing plate pro-
vided on the rear surface of the first liquid crystal display
element 2.

[0170] Withthe above arrangement, it is possible to provide
a liquid crystal display unit 1 which is higher in luminance
and efficiency in light source use.

[0171] The number of the reflecting sections in the liquid
crystal display unit 1 is not particularly limited. Further, nei-
ther the angles at which the respective reflecting sections are
with the first liquid crystal display element 2 nor the angles at
which the plate-shaped mirrors are with each other are par-
ticularly limited. The number and the angles, however, are
preferably determined by taking into consideration factors
such as facility in optical design, efficiency in light source
use, and quality of an image to be projected onto the back
surface of the first liquid crystal display element 2.

[0172] The present embodiment employs, as the reflecting
sections, mirrors each having a surface on which a high-
reflectance metal is formed.

[0173] The present embodiment includes four mirrors each
at an angle of 45 degrees with the first liquid crystal display
element 2 so that the polarization axis of light emitted from
the emission side polarizing plate provided on the front sur-
face ofthe first liquid crystal display element 2 coincides with
the polarization axis of the incident side polarizing plate
provided on the rear surface the first liquid crystal display
element 2.

[0174] The following description assumes that an image
displayed by the first liquid crystal display element 2 is
reflected from the first mirror 4, the second mirror 5, the third
mirror 6, and the fourth mirror 7, in this order, which fourth
mirror 7 returns the light, that has been reflected from the first
through third mirrors, to the first liquid crystal display ele-
ment 2.

[0175] Withreferenceto (a) and (b) of FIG. 1, (a) and (b) of
FIG. 2, and (a) and (b) of FIG. 3, the following description
deals with a display mechanism of the liquid crystal display
unit 1 in the present embodiment.

[0176] (a) and (b) of FIG. 1 each illustrate a case in which
with respect to a primary viewer of the first liquid crystal
display element 2, (i) an image is displayed in the primary
display region 154, and (ii) total transmission (white display)
is carried out in the secondary display region 155 of the first
liquid crystal display element 2. (a) of FIG. 1 illustrates the
display region 15 of the liquid crystal display unit 1, and (b)
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of FIG. 1 is a view schematically illustrating the arrangement
of the liquid crystal display unit 1.

[0177] As illustrated in FIG. 1, according to the liquid
crystal display unit 1 of the present embodiment, the display
region 15 includes the following two upper and lower display
regions with respect to the primary viewer of the first liquid
crystal display element 2: the primary display region 154 (see
the upper half of (a) of FIG. 1) and the secondary display
region 154 (see the lower half of (a) of FIG. 1) of the first
liquid crystal display element 2.

[0178] With the arrangement, the letter “V” can be nor-
mally displayed (i.e., displayed without allowing viewers to
have perception of depth) in the display region 15 of the liquid
crystal display unit 1 by an arrangement in which (i) the letter
“V” is displayed in the primary display region 15a¢ (upper
display region) of the firstliquid crystal display element 2 and
(ii) total transmission (white display) is carried out in the
secondary display region 155 (lower display region), behind
which the backlight device 3 is provided, of the first liquid
crystal display element 2 so that the light transmitted through
(i.e., emitted from) the secondary display region 155 (lower
display region) is emitted toward a back surface of the pri-
mary display region 15a (upper display region) with use of
the mirrors 4, 5, 6, and 7 serving as the reflecting sections.
[0179] Inother words, the light from the backlight device 3
provided behind the secondary display region 155 is used for
the display in the primary display region 15a.

[0180] (a) and (b) of FIG. 2 each illustrate a case in which
with respect to the primary viewer of the first liquid crystal
display element 2, (i) total transmission (white display) is
carried out in the primary display region 15¢, and (ii) an
image is displayed in the secondary display region 155 of the
first liquid crystal display element 2. (a) of FIG. 2 is a view
illustrating the display region 15 of the liquid crystal display
unit 1, and (b) of FIG. 2 is a view schematically illustrating the
arrangement of the liquid crystal display unit 1.

[0181] Inother words, (a)and (b) of FIG. 2 eachillustrate a
case in which only a projected image is displayed in the
primary display region 15a (upper display region) of the
liquid crystal display unit 1.

[0182] The number “7” can be displayed in the primary
display region 15a (upper display region) of the liquid crystal
display unit 1 by an arrangement in which (i) total transmis-
sion (white display) is carried out in the primary display
region 15a (upper display region) of the first liquid crystal
display element 2 so that an image projected from behind the
primary display region 154 transmits the primary display
region 15q and (i1) the number “7” is displayed in the second-
ary display region 155 (lower display region), behind which
the backlight device 3 is provided, of the first liquid crystal
display element 2 so that theimage displayed in the secondary
display region 156 (lower display region) is projected onto
the back surface of the primary display region 15a (upper
display region) of the first liquid crystal display element 2
with use of the mirrors 4, 5, 6, and 7 serving as the reflecting
sections.

[0183] According to the arrangement, an image displayed
by the first liquid crystal display element 2 is projected,
without change, onto the back surface of the first liquid crys-
tal display element 2. Thus, the liquid crystal display unit 1
not only has a high efficiency in light source use, but also
readily allows an image to be replaced and a moving image to
be displayed simply by changing a display signal. This pro-
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vides a significant advantage as compared to conventional
arrangements employing accessories.

[0184] In addition, by switching a display state of the sec-
ondary display region 156 (lower display region) of the first
liquid crystal display element 2 between image display and
total transmission (white display), it is possible to simply and
easily switch the primary display region 15a between (i) a
state in which an image is displayed and (ii) a state in which
no image is displayed.

[0185] (a) and (b) of FIG. 3 each illustrate a case in which
the primary display region 15¢ and the secondary display
region 156 of the first liquid crystal display element 2 provide
the primary viewer of the first liquid crystal display element 2
with image display. (a) of FIG. 3 is a view illustrating the
display region 15 of the liquid crystal display unit 1, and (b)
of FIG. 3 is a view schematically illustrating the arrangement
of the liquid crystal display unit 1.

[0186] The letter “V” which is a normal image and the
number “7” which is a projected image can be simultaneously
displayed in the primary display region 15a (upper display
region) of the liquid crystal display unit 1, by (i) causing the
letter “V” to be displayed in the primary display region 154
(upper display region) of the first liquid crystal display ele-
ment 2, (i) causing the number “7” to be displayed in the
secondary display region 155 (lower display region) of the
first liquid crystal display element 2, and (iii) the number “7”
displayed in the secondary display region 155 (lower display
region) to be projected so that the number “7” and the letter
“V” displayed in the primary display region 15a (upper dis-
play region) do not overlap each other.

[0187] The arrangement allows the primary viewer of the
first liquid crystal display element 2 to perceive that the num-
ber “7” which is the projected image is behind the letter “V”
which is the normal image. The above arrangement thus
makes it possible to carry out a display which allows viewers
to have perception of depth.

[0188] In other words, it is possible to provide a liquid
crystal display unit 1 which can carry out, with use of a single
first liquid crystal display element 2, a liquid crystal display
which allows viewers to have perception of depth.

Embodiment 2

[0189] The following description deals with a second
embodiment of the present invention with reference to (a) and
(b) of FIG. 4, (a) and (b) of FIG. 5, and (a) and (b) of FIG. 6.
The present embodiment is identical to Embodiment 1 except
for points described below of the present embodiment. For
convenience, members in the present embodiment which are
identical in function to their equivalents illustrated in the
drawings for Embodiment 1 are assigned the same reference
numerals, and are not described here.

[0190] (a) and (b) of FIG. 4 each illustrate a case in which
with respect to a primary viewer of the first liquid crystal
display element 2, (i) an image is displayed in the primary
display region 154, and (ii) total transmission (white display)
is carried out in the secondary display region 155 of the first
liquid crystal display element 2. (a) of FIG. 4 illustrates the
display region 15 of a liquid crystal display unit 1a, and (b) of
FIG. 4 is a view schematically illustrating an arrangement of
the liquid crystal display unit 1a.

[0191] Note that the liquid crystal display unit 1a of the
present embodiment includes, behind the primary display
region 154, a polymer-dispersed liquid crystal display ele-
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ment 9 which has a scattering function and serves as a second
liquid crystal display element.

[0192] As illustrated in FIG. 4, the letter “V” can be nor-
mally displayed (i.e., displayed without allowing viewers to
have perception of depth) in the primary display region 15a
(upper display region) of the liquid crystal display unit 1a by
an arrangement in which (i) the letter “V” is displayed in the
primary display region 15a (upper display region) of the first
liquid crystal display element 2 and (ii) total transmission
(white display) is carried out in the secondary display region
155 (lower display region), behind which the backlight device
3 is provided, of the first liquid crystal display element 2 so
that the light transmitted through the secondary display
region 155 (lower display region) of the first liquid crystal
display element 2 is guided to the polymer-dispersed liquid
crystal display element 9 with use of the mirrors 4, 5, 6, and
7 serving as the reflecting sections.

[0193] During the above operation, the present embodi-
ment causes the polymer-dispersed liquid crystal display ele-
ment 9 to be in a scattering state. The polymer-dispersed
liquid crystal display element 9 in the scattering state causes
the light emitted from the secondary display region 155 to
have in-plane luminance uniformity. This causes a display
having a higher in-plane luminance uniformity to be easily
carried out in the primary display region 15« (upper display
region) of the first liquid crystal display element 2.

[0194] (a) and (b) of FIG. 5 each illustrate a case in which
with respect to the primary viewer of the first liquid crystal
display element 2, (i) total transmission (white display) is
carried out in the primary display region 15¢, and (ii) an
image is displayed in the secondary display region 155 of the
first liquid crystal display element 2. (a) of FIG. 5 illustrates
the display region 15 of the liquid crystal display unit 1a, and
(b) of FIG. 5 is a view schematically illustrating the arrange-
ment of the liquid crystal display unit 1a.

[0195] Inother words, (a)and (b) of FIG. 5 eachillustrate a
case in which only a projected image is displayed in the
primary display region 15a (upper display region) of the
liquid crystal display unit 1a.

[0196] The number “7” which is a projected image can be
displayed in the primary display region 15a (upper display
region) of the liquid crystal display unit 1a by causing both
the primary display region 154 (upper display region) of the
first liquid crystal display element 2 and the polymer-dis-
persed liquid crystal display element 9 to be set to a transmit-
ting state so that an image projected from behind each of the
primary display region 15¢ and the polymer-dispersed liquid
crystal display element 9 is transmitted.

[0197] Further, the number “7” is displayed in the second-
ary display region 155 (lower display region), behind which
the backlight device 3 is provided, of the first liquid crystal
display element 2. Consequently, the image displayed in the
secondary display region 155 (lower display region) of the
first liquid crystal display element 2 is projected onto the
primary display region 15a (upper display region) of the first
liquid crystal display element 2 with use of the mirrors 4, 5, 6,
and 7 serving as the reflecting sections.

[0198] (a) and (b) of FIG. 6 each illustrate a case in which
the primary display region 15¢ and the secondary display
region 156 of the first liquid crystal display element 2 provide
the primary viewer of the first liquid crystal display element 2
with image display. (a) of FIG. 6 illustrates the display region
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15 of the liquid crystal display unit 1a, and (b) of FIG. 6 is a
view schematically illustrating the arrangement of the liquid
crystal display unit 1a.

[0199] The letter “V” which is a normal image and the
number “7” which is a projected image can be simultaneously
displayed in the primary display region 154 (upper display
region) of the liquid crystal display unit 1a by (i) causing the
letter “V” to be displayed in the primary display region 15a
(upper display region) of the first liquid crystal display ele-
ment 2, (ii) the number “7” to be displayed in the secondary
display region 154 (lower display region), and (iii) the num-
ber “7” to be displayed in the secondary display region 155
(lower display region) is projected so that the number “7”
projected onto the primary display region 154 (upper display
region) do not overlap the letter “V”.

[0200] During the above operation, the polymer-dispersed
liquid crystal display element 9 is in the transmitting state so
that the image projected from behind the polymer-dispersed
liquid crystal display element 9 is transmitted.

[0201] The above arrangement can provide the primary
viewer of the first liquid crystal display element 2 with per-
ception that the projected image of the number “7” is behind
the normally displayed image of the letter V. The above
arrangement thus makes it possible to carry out a display
which provide viewers with perception of depth.

[0202] In other words, it is possible to provide a liquid
crystal display unit 1e¢ which can carry out, with use of a
single first liquid crystal display element 2, a liquid crystal
display which provide viewers with perception of depth.
[0203] Itis possible to provide a liquid crystal display unit
1a which has a higher luminance uniformity, by arranging it
so that the polymer-dispersed liquid crystal display element 9
is additionally provided.

[0204] In the present embodiment, the polymer-dispersed
liquid crystal display element 9 is used not as a shielding
section as conventional, but as a section for further improving
luminance uniformity of the backlight reflected from the mir-
rors 4, 5, 6, and 7 serving as the reflecting sections.

[0205] Inother words, the polymer-dispersed liquid crystal
display element 9 in the scattering state is used as a diffusing
plate so as to improve the luminance uniformity.

Embodiment 3

[0206] The following description deals with a third
embodiment of the present invention with reference to (a) and
(b) of FIG. 7. The present embodiment is identical to Embodi-
ment 1 except for points described below of the present
embodiment. For convenience, members in the present
embodiment which are identical in function to their equiva-
lents illustrated in the drawings for Embodiment 1 are
assigned the same reference numerals, and are not described
here.

[0207] (2) and (b) of FIG. 7 each illustrate a case in which
with respect to a primary viewer of the first liquid crystal
display element 2, (i) total transmission (white display) is
carried out in the primary display region 15¢, and (ii) an
image is displayed in the secondary display region 1556 of the
first liquid crystal display element 2. (a) of FIG. 7 illustrates
the display region 15 of a liquid crystal display unit 15, and
(b) of FIG. 7 is a view schematically illustrating an arrange-
ment of the liquid crystal display unit 1b.

[0208] The liquid crystal display unit 15 of the present
embodiment is characterized in that the mirrors 4, 5, 6, and 7
of the reflecting sections are respective movable mirrors.
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[0209] By changing locations of the movable mirrors, it is
possible to change a length of an optical path of the light
emitted from the secondary display region 155, which optical
path extends from a front surface of the secondary display
region 154 to a back surface of the primary display region
15a.

[0210] (a) and (b) of FIG. 7 each illustrate a case in which
only a changed projection image, whose reflection distance
has been changed by the movable mirrors, is displayed in the
primary display region 15« (upper display region) of the
liquid crystal display unit 15.

[0211] The number “7” which is a changed projection
image having a reflection distance that has been changed by
the movable mirrors, can be displayed in the primary display
region 15a (upper display region) of the liquid crystal display
unit 15 by first causing total transmission (white display) to be
carried out in the primary display region 15« (upper display
region) of the first liquid crystal display element 2 so that an
image projected from behind the primary display region 15a
is transmitted.

[0212] Then, the number “7” is caused to be displayed in
the secondary display region 155 (lower display region),
behind which the backlight device 3 is provided, of the first
liquid erystal display element 2. Consequently, the image
displayed in the secondary display region 154 (lower display
region) is projected onto the primary display region 15a (up-
per display region) of the first liquid crystal display element 2
with use of the mirrors 4, 5, 6, and 7 serving as the reflecting
sections.

[0213] According to the arrangement, by partially chang-
ing the locations of the mirrors 4, 5, 6, and 7 serving as the
reflecting sections, it is possible to change the reflection dis-
tance of an image which is displayed by the first liquid crystal
display element 2 and is projected onto the back surface of the
firstliquid crystal display element 2. Consequently, by chang-
ing the optical path length, the liquid crystal display unit 15
can easily change perception of depth in a display image or
provide greater perception of depth to a display image.
[0214] Specifically, as illustrated in (b) of FIG. 7, it is
possible that the second mirror 5 and the third mirror 6, out of
the mirrors 4,5, 6, and 7 which serve as the reflecting sections,
are movable mirrors, for example. By causing the mirrors 5
and 6 to move so that the reflection distance (optical path
length) is longer, it is possible to, as compared to the previous
display (i.e., the number “7” shown by a dotted line in (a) of
FIG. 7), provide greater perception of depth to a display
image.

Embodiment 4

[0215] The following description deals with a fourth
embodiment of the present invention with reference to (a) and
(b) of FIG. 8. The present embodiment is identical to Embodi-
ment 1 except for points described below of the present
embodiment. For convenience, members in the present
embodiment which are identical in function to their equiva-
lents illustrated in the drawings for Embodiment 1 are
assigned the same reference numerals, and are not described
here.

[0216] (a) and (b) of FIG. 8 each illustrate a case in which
with respect to a primary viewer of the first liquid crystal
display element 2, (i) total transmission (white display) is
carried out in the primary display region 15¢, and (ii) an
image is displayed in the secondary display region 155 of the
first liquid crystal display element 2. (a) of FIG. 8 illustrates



US 2011/0051038 A1

the display region 15 ofa liquid crystal display unit1¢, and (b)
of FIG. 8 is a view schematically illustrating an arrangement
of the liquid crystal display unit 1c.

[0217] Out of the mirrors 4, 5, 6, and 7 which serve as the
reflecting sections of the present embodiment, the first mirror
4, which first reflects an image displayed by the first liquid
crystal display element 2, has an inclined angle different from
those in the embodiments 1 through 3. Specifically, as illus-
trated in FIG. 8(b), the first mirror 4 is inclined at an angle
which is closer to horizontal than those in the embodiments 1
through 3.

[0218] The first mirror 4 may have the inclined angle which
is variable or is fixed at a particular angle.

[0219] (a) and (b) of FIG. 8 each illustrate a case in which
only a changed projection image, whose reflection angle has
been changed by the movable mirrors, is displayed in the
primary display region 15a (upper display region) of the
liquid crystal display unit 1c.

[0220] The number “7” which is a changed projection
image resulting from a change in the inclination angle of the
movablefirst mirror 4, can be displayed in the primary display
region 15a (upper display region) of the liquid crystal display
unit 1¢by first causing total transmission (white display) to be
carried out in the primary display region 15a (upper display
region) of the first liquid crystal display element 2 so that an
image projected from behind the primary display region 15a
is transmitted.

[0221] Then, the number “7” is caused to be displayed in
the secondary display region 154 (lower display region),
behind which the backlight device 3 is provided, of the first
liquid crystal display element 2. Consequently, the image
displayed in the secondary display region 155 (lower display
region) is projected onto the primary display region 15a (up-
per display region) of the first liquid crystal display element 2
with use of the mirrors 4, 5, 6, and 7 serving as the reflecting
sections.

[0222] According to the present embodiment, out of the
mirrors 4, 5, 6, and 7, the first mirror 4, which first reflects an
image displayed by the first liquid crystal display element 2,
has a variable angle.

[0223] With the arrangement, even in a case where an
image, which is displayed by the first liquid crystal display
element 2 and is projected onto the back surface of the first
liquid crystal display element 2, has a compressed shape, it is
possible to change a rate of the compression in accordance
with an angle at which the image is reflected from the mirror
4. It is therefore possible to provide a liquid crystal display
unit 1¢in which the primary display region 15a is enlarged for
the primary viewer of the first liquid crystal display element 2.
[0224] On this account, since the primary display region
15a (upper display region) of the first liquid crystal display
element 2 is made larger than the secondary display region
156 (lower display region), a display image to be projected
onto the back surface of the first liquid crystal display element
2 becomes smaller, accordingly. The display image which has
become smaller can be changed into an image ofa normal size
by adjusting the inclined angle of the mirror 4.

[0225] Inother words, as illustratedin (a) and (b) of FIG. 8,
even in the case where the primary display region 154 is made
larger whereas the secondary display region 155 is made
smaller, an image displayed in the secondary display region
156 can be enlarged and displayed in substantially the entire
primary display region 15a.
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[0226] Note that, according to the present embodiment, it is
the first mirror 4 that has a variable inclined angle. The
present invention, however, is not limited to this. Instead, the
other mirror(s) can have a variable inclined angle.

Embodiment 5

[0227] The following description deals with a fifth embodi-
ment of the present invention with reference to (a) and (b) of
FIG. 9 and (a) and (b) of FIG. 10. The present embodiment is
identical to Embodiment 1 except for points described below
of the present embodiment. For convenience, members in the
present embodiment which are identical in function to their
equivalents illustrated in the drawings for Embodiment 1 are
assigned the same reference numerals, and are not described
here.

[0228] (a) and (b) of FIG. 9 each illustrate a case in which
with respect to a primary viewer of the first liquid crystal
display element 2, (i) an image is displayed in the primary
display region 154, and (ii) total transmission (white display)
is carried out in the secondary display region 155 of the first
liquid crystal display element 2. (a) of FIG. 9 illustrates the
display region 15 of a liquid crystal display unit 1d, and (b) of
FIG. 9 is a view schematically illustrating an arrangement of
the liquid crystal display unit 1d.

[0229] The present embodiment is characterized in that (i)
the first liquid crystal display element 2 is inclined toward the
first mirror (inclined at a downward angle with respect to the
primary viewer), which first mirror first reflects an image
displayed by the first liquid crystal display element 2 and (ii)
the first mirror is a double-sided mirror 10.

[0230] Animage canbe normally displayed (i.e., displayed
without allowing viewers to have perception of depth) in the
primary display region 15a (upper display region) of the
liquid crystal display unit 14 by first causing an image to be
displayed in the primary display region 15a (upper display
region) of the first liquid crystal display element 2.

[0231] Then, total transmission (white display) is caused to
be carried out in the secondary display region 156 (lower
display region), behind which the backlight device 3 is pro-
vided, of the first liquid crystal display element 2. Conse-
quently, the light transmitted through the secondary display
region 155 (lower display region) of the first liquid crystal
display element 2 is guided to the back surface of the primary
display region 154 (upper display region) of the first liquid
crystal display element 2 with use of the mirrors 5, 6, 7, and
10 serving as the reflecting sections.

[0232] According to the present embodiment, the features
reside in that the first liquid crystal display element 2 is at an
angle and the first mirror is the double-sided mirror 10. As
such, an image displayed in the primary display region 15a
(upper display region) of the liquid crystal display unit 1d
causes an axisymmetrical image of the image displayed in the
image displayed in the primary display region 15a to be
displayed on a region of the first mirror, which region would,
without the features, correspond to a dead space where no
image is visible.

[0233] This allows the prevention of a decrease in the dis-
play region (i.e., decrease in screen size) which decrease is
caused by the provision of the secondary display region 154.
[0234] (a)and (b) of FIG. 10 each illustrate a case in which
with respect to the primary viewer of the first liquid crystal
display element 2, (i) total transmission (white display) is
carried out in the primary display region 15¢, and (ii) an
image is displayed in the secondary display region 155 of the
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first liquid crystal display element 2. (a) of FIG. 10 illustrates
the display region 15 of the liquid crystal display unit 14, and
(b) of FIG. 101s a view schematically illustrating the arrange-
ment of the liquid crystal display unit 14.

[0235] A projected image can be displayed in the primary
display region 15a (upper display region) of the liquid crystal
display unit 14 by first causing total transmission (white
display) to be carried out in the primary display region 15a
(upper display region) of the first liquid crystal display ele-
ment 2 so that an image projected from behind the primary
display region 15¢ is transmitted.

[0236] Then, the image to be projected is caused to be
displayed in the secondary display region 154 (lower display
region), behind which the backlight device 3 is provided, of
the first liquid crystal display element 2. Consequently, the
image displayed in the secondary display region 155 (lower
display region) is projected onto the primary display region
15a (upper display region) of the first liquid crystal display
element 2 with use of the mirrors 5, 6, 7, and 10 serving as the
reflecting sections.

[0237] Further, according to the present embodiment, the
features are reside in that the first liquid crystal display ele-
ment 2 is at an angle and the first mirror is the double-sided
mirror 10. As such, an image projected onto the primary
display region 15a (upper display region) of the liquid crystal
display unit 1d causes an axisymmetrical image of the pro-
jected image to be displayed on a region of the first mirror,
which region would, without the features, correspond to a
dead space where no image is visible.

[0238] According to the above arrangement, (i) a display
image directly viewed by the primary viewer of the first liquid
crystal display element 2 and (ii) a projected display image
can be displayed in the primary display region 15a (upper
display region) of the liquid crystal display unit 14 so as to
overlap each other. The liquid crystal display unit 1 can thus
provide viewers with perception of depth.

Embodiment 6

[0239] The following description deals with a sixth
embodiment of the present invention with reference to (a) and
(b) of FIG. 11 and (a) and (b) of FIG. 12. The present embodi-
ment is identical to Embodiment 1 except for points described
below ofthe present embodiment. For convenience, members
in the present embodiment which are identical in function to
their equivalents illustrated in the drawings for Embodiment
1 are assigned the same reference numerals, and are not
described here.

[0240] (a) of FIG. 11 illustrates the display region 15 of a
liquid crystal display unit le in which a dual view liquid
crystal display element 2a is employed. (b) of FIG. 11 is a
view schematically illustrating an arrangement of the liquid
crystal display unit 1e.

[0241] As illustrated in (a) and (b) of FIG. 11, the liquid
crystal display unit 1e of the present embodiment is arranged
as follows: With respect to a primary viewer of the dual view
liquid crystal display element 2a, in which an image to be
displayed changes depending on a viewing angle direction,
1.e., a direction in which the dual view liquid crystal display
element 2a is viewed by the primary viewer, an image is
displayed in the primary display region 15a (an image of a
fish is displayed when viewed from above, whereas a image
of letter “V” is displayed when viewed from below), and total
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transmission (white display) is carried out in the secondary
display region 155 of the dual view liquid crystal display
element 2a.

[0242] Further, the dual view liquid crystal display element
2a is inclined toward the first mirror, which first reflects an
image displayed by the dual view liquid crystal display ele-
ment 2q, and the first mirror is a double-sided mirror 10.
[0243] Animage canbe normally displayed (i.e., displayed
without allowing viewers to have perception of depth) in the
primary display region 15a (upper display region) of the
liquid crystal display unit 1e by first causing an image to be
displayed in the primary display region 15a (upper display
region) of the dual view liquid crystal display element 24, in
which an image to be displayed changes depending on the
viewing angle.

[0244] Then, total transmission (white display) is caused to
be carried out in the secondary display region 156 (lower
display region), behind which the backlight device 3 is pro-
vided, of the dual view liquid crystal display element 2a.
Consequently, the light transmitted through the secondary
display region 155 (lower display region) of the dual view
liquid crystal display element 2a 1s guided to a back surface of
the primary display region 15a (upper display region) of the
dual view liquid crystal display element 2a with use of the
mirrors 5, 6, 7, and 10 serving as the reflecting sections.
[0245] According to the present embodiment, the dual view
liquid crystal display element, in which an image to be dis-
played changes depending on whether it is viewed from
above or from below, is employed as the dual view liquid
crystal display element 2a. Specifically, the dual view liquid
crystal display element displays the image of fish when
viewed from above, whereas displays the image of letter “V”
when viewed from below.

[0246] Further, the dual view liquid crystal display element
2q is inclined toward the first mirror, which first reflects an
image displayed by the dual view liquid crystal display ele-
ment 2a.

[0247] By causing the first mirror, i.e., the double-sided
mirror 10, to reflect a displayed image in the primary display
region 15a with respectto the primary viewer of the dual view
liquid crystal display element 2a, the image (i.e., the letter
“V”) as viewed from below the dual view liquid crystal dis-
play element 2a can be displayed on a region of the first
mirror, which region would, without the above arrangement,
correspond to a dead space where no image is visible.
[0248] This allows a display to be carried out in a wide
display region (i.e., a region close in area to the sum of the
primary display region 154 and the secondary display region
15b). Further, it becomes easy that different images are dis-
played in respective upper and lower regions of such a wide
display region.

[0249] In other words, it is possible to provide a liquid
crystal display unit 1e which can carry out full screen displays
for respective different images.

[0250] (a) of FIG. 12 illustrates the display region 15 ofthe
liquid crystal display unit 1e in which the dual view liquid
crystal display element 2a is employed, and (b) of FIG. 12 is
aview schematically illustrating the arrangement of the liquid
crystal display unit 1e.

[0251] As illustrated in (a) and (b) of FIG. 12, the liquid
crystal display unit 1e of the present embodiment is arranged
as follows: With respect to the primary viewer of the dual
view liquid crystal display element 2a, which displays differ-
ent images depending on the viewing angle direction, i.e., a
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direction in which the dual view liquid crystal display ele-
ment 2a is viewed by the primary viewer, an image (an image
of a fish is displayed when viewed from above, whereas an
image of the letter “V” is displayed when viewed from below)
is displayed in the primary display region 154, whereas an
image (of the number “7” as viewed from above) is displayed
in the secondary display region 155 of the dual view liquid
crystal display element 2a.

[0252] According to the arrangement illustrated in (a) and
(b) of FIG. 12, an image of the number *“7” in the secondary
display region 155 is displayed in the primary display region
154 in addition to the display illustrated in (a) of FIG. 11.

Embodiment 7

[0253] The following description deals with a seventh
embodiment of the present invention with reference to (a) and
(b) of FIG. 13. The present embodiment is identical to
Embodiment 1 except for points described below of the
present embodiment. For convenience, members in the
present embodiment which are identical in function to their
equivalents illustrated in the drawings for Embodiment 1 are
assigned the same reference numerals, and are not described
here.

[0254] (a) and (b) of F1G. 13 each illustrate a case in which
with respect to a primary viewer of the first liquid crystal
display element 2, (i) an image is displayed in each of the
primary display region 15a and the secondary display region
156 of the first liquid crystal display element 2 and (ii) con-
cave mirrors 11 and 12, each of which is a spherical mirror
(particularly, a hemispherical mirror), are employed as the
reflecting sections. (a) of FIG. 13 illustrates the display region
15 of a liquid crystal display unit 1f; and (b) of FIG. 13 is a
view schematically illustrating an arrangement of the liquid
crystal display unit 1£

[0255] According to the present embodiment, the first con-
cave mirror 11 and the second concave mirror 12, serving as
the reflecting sections, which are provided so that their
respective inner surfaces face each other. This can bring about
an effect of providing the primary viewer of the first liquid
crystal display element 2 with a feeling that the primary
viewer is closer to the image of the letter “V” displayed in the
secondary display region 155 (lower display region) of the
first liquid crystal display element 2 than to the number “7”
displayed in the primary display region 15a (upper display
region).

Embodiment 8

[0256] The following description deals with an eighth
embodiment of the present invention with reference to (a) and
(b) of FIG. 14. The present embodiment is identical to
Embodiment 1 except for points described below of the
present embodiment. For convenience, members in the
present embodiment which are identical in function to their
equivalents illustrated in the drawings for Embodiment 1 are
assigned the same reference numerals, and are not described
here.

[0257] Each of (a) and (b) of FIG. 14 is a view illustrating
a gaming device 20 including a liquid crystal display unit of
the present invention.

[0258] The present embodiment has an arrangement differ-
ent from a conventional arrangement which provides viewers
with perception of depth with use of an accessory. The present
embodiment allows a display which provides viewers with
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perception of depth to be carried out with respect to a primary
viewer of the first liquid crystal display element 2 with use of
difference in display location between the following two
images: (i) an image (first image) directly displayed by the
first liquid crystal display element 2, and (ii) an image (sec-
ond image) displayed by projecting an image, displayed by
the first liquid crystal display element 2, onto the back surface
of the first liquid crystal display element 2 with use of the first
mirror 4, which first reflects the image; the second mirror 5,
which then reflects the image; the third mirror 6, which
reflects the image third; and the fourth mirror 7, which reflects
the image last.

[0259] In other words, according to the arrangement, the
image projected onto the back surface of the first liquid crys-
tal display element 2, i.e., the image displayed in the second-
ary display region 155, functions as the conventional acces-
sory.

[0260] As described above, the present embodiment does
not require a conventional accessory. This eliminates the need
to secure a space especially for an accessory, and thus enables
production of a compact gaming device 20.

[0261] To make the gaming device more compact, the
present embodiment uses (i) a member in which an external
box 8a, the first mirror 4, and the second mirror 5 are inte-
grated with one another and (i) a member in which the third
mirror 6 and the fourth mirror 7 are similarly integrated with
each other.

Modification

[0262] The following description deals with a variation of
the present invention with reference to (a) and (b) of FI1G. 15.
The present variation is identical to Embodiment 1 except for
points described below of the present variation. For conve-
nience, members in the present variation which are identical
in function to their equivalents illustrated in the drawings for
Embodiment 1 are assigned the same reference numerals, and
are not described here.

[0263] (a) and (b) of FIG. 15 each illustrate an example
arrangement in which the display region 15 of the first liquid
crystal display element 2 is divided into two display regions,
i.e., right and left display regions are adjacent to each other in
aright-and-left direction when viewed by the primary viewer
of the first liquid crystal display element 2.

[0264] The arrangement enables production of a gaming
device 20a which can project an image, which has been
displayed on the left display region, onto the right display
region so that the image is displayed on the right display
region.

[0265] Further, the gaming device 20a having the above
arrangement can provide viewers with perception of depth by
carrying out a display so that the images on the respective
right and left display regions overlap each other.

[0266] As described above, theliquid crystal display unit of
the present invention is arranged such that a display region on
the front surface of the first liquid crystal display element
includes (i) a primary display region which can be directly
viewed by a primary viewer of the first liquid crystal display
element and (ii) a secondary display region which cannot be
directly viewed by the primary viewer, the backlight device is
provided only in a region behind the first liquid crystal display
element and the region corresponding to the secondary dis-
play region, and the reflecting section is provided so that light
emitted from the secondary display region toward the primary
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viewer is reflected from the reflecting section and is then
emitted again from behind the primary display region toward
the primary viewer.

[0267] With the arrangement, it is possible to produce a
liquid crystal display unit which can carry out, with a simple
arrangement, a display that provides viewers with perception
of depth.

[0268] The embodiments and concrete examples of imple-
mentation discussed in the foregoing detailed explanation
serve solely to illustrate the technical details of the present
invention, which should not be narrowly interpreted within
the limits of such embodiments and concrete examples, but
rather may be applied in many variations within the spirit of
the present invention, provided such variations do not exceed
the scope of the patent claims set forth below.

INDUSTRIAL APPLICABILITY

[0269] Theliquid crystal display unit and gaming device of
the present invention, each of which can carry out a display
which provides viewers with perception of depth, are suitably
applicable to amusement equipment such as a gaming device.

1. A liquid crystal display unit, comprising:

a first liquid crystal display element on which front surface
an image is displayed,

a backlight device provided behind the first liquid crystal
display element; and

areflecting section from which light emitted from the first
liquid crystal display element is reflected,

a display region on the front surface of the first liquid
crystal display element, including (i) a primary display
region which can be directly viewed by a primary viewer
of the first liquid crystal display element and (ii) a sec-
ondary display region which cannot be directly viewed
by the primary viewer,

the backlight device being provided only in a region behind
the first liquid crystal display element and the region
corresponding to the secondary display region, and

the reflecting section being provided so that light emitted
from the secondary display region toward the primary
viewer is reflected from the reflecting section and is then
emitted again from behind the primary display region
toward the primary viewer.

2. The liquid crystal display unit according to claim 1,

wherein an image displayed in the secondary display
region is reflected from the reflecting section so as to be
displayed in the primary display region.

3. The liquid crystal display unit according to claim 1,

wherein the reflecting section includes:

a first mirror provided in front of the first liquid crystal
display element; and

a second mirror provided behind the first liquid crystal
display element.

4. The liquid crystal display unit according to claim 3,

wherein the first and second mirrors each include at least
one of a plate-shaped mirror, a curved mirror, and a
spherical mirror.

5. The liquid crystal display unit according to claim 3,

wherein:

the first and second mirrors each include two plate-shaped
mirrors, and

the two mirrors provided in each of the first and second
mirrors are at an angle of 90 degrees with each other.
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6. The liquid crystal display unit according to claim 5,

wherein the two mirrors provided in each of the first and
second mirrors are at an angle of 45 degrees with the first
liquid crystal display element.

7. The liquid crystal display unit according to claim 3,

wherein:

the first and second mirrors are first and second hemi-
spherical mirrors, respectively, and

the first and second hemispherical mirrors are provided so
that their inner surfaces face each other.

8. The liquid crystal display unit according to claim 1,

wherein the reflecting section is provided so as to be able to
change a length of an optical path of the light emitted
from the secondary display region, which optical path
extends from a front surface of the secondary display
region to a back surface of the primary display region.

9. The liquid crystal display unit according to claim 8,

wherein:

the reflecting section includes mirrors at least part of which
is movably provided; and

the length of the optical path is variable by moving the at
least part of the mirrors.

10. The liquid crystal display unit according to claim 1,

further comprising:

a second liquid crystal display element which has a scat-
tering function and which is provided in a region behind
the first liquid crystal display element, which region
corresponds to the primary display region.

11. The liquid crystal display unit according to claim 10,

wherein the second liquid crystal display element is a poly-
mer-dispersed liquid crystal element.

12. The liquid crystal display unit according to claim 1,

wherein the first liquid crystal display element is capable of
displaying different images in respective different direc-
tions.

13. The liquid crystal display unit according to claim 12,

wherein the first liquid crystal display element is a dual
view liquid crystal display element.

14. The liquid crystal display unit according to claim 12,

further comprising:

a mirror, provided in front of the first liquid crystal display
element, which causes the images displayed in the
respective different directions to bedisplayed in aniden-
tical direction.

15. The liquid crystal display unit according to claim 1,

wherein the first liquid crystal display element is inclined
with respect to the primary viewer of the first liquid
crystal display element.

16. The liquid crystal display unit according to claim 1,

wherein the display region of the first liquid crystal display
element is provided so that the primary display region
and the secondary display region are adjacent to each
other in an up-and-down direction when viewed by the
primary viewer of the first liquid crystal display element.

17. The liquid crystal display unit according to claim 1,

wherein the display region of the first liquid crystal display
element is provided so that the primary display region
and the secondary display are adjacent to each other ina
right-and-left direction when viewed by the primary
viewer of the first liquid crystal display element.

18. A gaming device comprising a liquid crystal display

unit recited in claim 1.
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