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(57) ABSTRACT

The present invention can include a display device for use in
a vehicle having a screen with a polarizing member disposed
in the front of a display surface of a liquid crystal display, the
polarizing member having a light transmittance of less than
50%, a surface of the screen is coplanar with a surface of the
cover member. Also, the polarizing member is not provided
on the display surface of the liquid crystal display, and when
the liquid crystal display is not used, the screen is inconspicu-
ous, and when the liquid crystal display is used, information
can be viewed from the screen.

11 Claims, 5 Drawing Sheets




U.S. Patent Nov. 19,2013  Sheet 1 of 5 US 8,587,749 B2




U.S. Patent Nov. 19,2013  Sheet 2 of 5 US 8,587,749 B2

N 33 31
ﬂ"
|
.‘ 0
'-“ 0
36 |
L~ 36
| d
==
= 32
37
34

11

41

FIG. 3



U.S. Patent

Nov. 19, 2013 Sheet 3 of 5

US 8,587,749 B2

S

32

FIG. 4



U.S. Patent Nov. 19,2013  Sheet 4 of 5 US 8,587,749 B2




Sheet 5 of 5 US 8,587,749 B2

Nov. 19,2013

U.S. Patent

ANANN

k\\\\\\\\\\\




US 8,587,749 B2

1

LIQUID CRYSTAL DISPLAY DEVICE FOR
VEHICLE USE HAVING A SCREEN WITH A
POLARIZATION MEMBER

This application claims priority to Japanese patent appli-
cation serial number 2008-1963, the contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a liquid crystal display
device for vehicle use, the device having a liquid crystal
display and a cover member covering the periphery of the
liquid crystal display. When the liquid crystal display is not
used, a screen disposed in the front of a display surface of the
liquid crystal display can be made inconspicuous.

2. Description of the Related Art

Recently, a liquid crystal display device has been proposed
for an instrument panel, vehicle seat or the like. On a liquid
crystal display assembled in the instrument panel, map infor-
mation of a car navigation system, an audio operation picture,
DVD pictures and the like are displayed. In the case of aliquid
crystal display assembled in the vehicle seat, the liquid crystal
display is situated at a rear face side of a seatback or a
headrest, and the pictures and the like can be enjoyed from a
rear seat. For example, a liquid crystal display device for
vehicle seat, as shown in JP-A-2007-238005. And, a liquid
crystal display device for instrument panel, as shown in JP-A-
2001-331132.

The liquid crystal display device of JP-A-2007-238005
uses a typical liquid crystal display having a display surface
attached with polarization means including a polarizing film
or polarizing plate. The display surface attached with the
polarization means is exposed to the outside. In this case, a
cover member is set such that it covers a display frame.
Therefore, a difference in level is formed between the cover
member and the liquid crystal display, and therefore the dis-
play surface is by one step from a surface of the cover mem-
ber. Therefore, particularly when the liquid crystal display is
not used, the device lacks in physical integration feeling
between the display surface of the liquid crystal display and
the cover member enclosing the display surface, leading to a
problem in design quality. As a solution of this, a screen
disposed in the same level as the cover member is considered
to be used. However, in this case, the screen is further required
to have color integration with the cover member. Conse-
quently, if a transparent screen is merely used, since the
internal liquid crystal display can be viewed from the outside
through the screen when it is not used, a problem remains in
color integration feeling.

On the other hand, in the liquid crystal display device of
JP-A-2001-331132, polarization means is attached on a dis-
play surface, in addition, a screen is disposed in the front of
the display surface. When the device is not used, the screen is
inconspicuous and has an integrated feeling with peripheral
members, and when it is used, various kinds of information
can be viewed through the screen. The screen is made such
that a smoke sheet is attached on a surface of a diffuser sheet,
and a woodgrain pattern having many micropores that can
transmit display light is formed on a surface of the smoke
sheet. When the liquid crystal display is not used, the smoke
sheet shades part of light from the outside, and therefore the
inside of the device cannot be viewed through the screen. In
addition, the same woodgrain pattern as that of the instrument
panel is formed on the smoke sheet, so that an integrated
feeling with the instrument panel is improved. When the
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liquid crystal display is used, a displayed image is viewed
through the smoke sheet and the micropores of the woodgrain
pattern. However, level equalization between the screen and
the instrument panel is not particularly considered, and there-
forelack of a physically integrated feeling is a concern. More-
over, since an image needs to be displayed through the smoke
member in addition to the polarization means, luminance of a
backlight of the liquid crystal display has to be increased
compared with that in a usual case. Moreover, while the
polarizing film or the like is typically subjected to antireflec-
tion processing, the screen still needs to be subjected to anti-
reflection processing in order to display a clear image, caus-
ing a problem in cost. That is, since the liquid crystal display
device uses a separated member (screen) from the polariza-
tion means, the device has a problem that the smoke member
needs to be used, or a problem that additional processing is
needed.

Thus, there is a need in the art for a liquid crystal display
device for vehicle use, wherein even if the quantity of light is
not increased, or additional processing is not performed, dif-
ference in level from the periphery is not found, and color
integration feeling with the periphery is given, leading to high
design quality.

BRIEF SUMMARY OF THE INVENTION

The present invention can include a display device for use
in a vehicle having a screen with a polarizing member dis-
posed in the front of a display surface of a liquid crystal
display, the polarizing member having a light transmittance
of less than 50%, a surface of the screen is coplanar with a
surface of the cover member. Also, the polarizing member is
not provided on the display surface of the liquid crystal dis-
play, and when the liquid crystal display is not used, the
screen is inconspicuous, and when theliquid crystal display is
used, information can be viewed from the screen.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a rear perspective view of a vehicle seat
showing a nonuse state of a liquid crystal display device of
embodiment 1.

FIG. 2 shows a rear perspective view of a vehicle seat
showing a use state of the liquid crystal display device of the
embodiment 1.

FIG. 3 shows a back perspective view of the liquid crystal
display device in a condition where a headrest is removed
from the vehicle seat.

FIG. 4 shows a longitudinal side view of the liquid crystal
display device and the headrest.

FIG. 5 shows a perspective view of a vehicle instrument
panel assembled with a liquid crystal display device of
embodiment 2.

FIG. 6 shows an exploded perspective view of the liquid
crystal display device of the embodiment 2.

FIG. 7 shows a perspective view of the liquid crystal dis-
play device in a use state.

DETAILED DESCRIPTION OF THE INVENTION

(Embodiment 1)

Embodiment 1 shows an example of how the invention is
applied to a liquid crystal display device in a vehicle seat. The
embodiment 1 shows an example that the invention is applied
to a liquid crystal display described in JP-A-2007-238005
that was previously proposed by the applicant. However, a
basic configuration of a liquid crystal display device body is
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not particularly limited, and the invention can be applied to
existing devices having various mechanisms. In the following
description of embodiment 1, “front face” means a face in a
vehicle front side, and “rear face” means a face in a vehicle
rear side. When “surface” is used for a component such as a
headrest 20 or a liquid crystal display device body 30, it
means a face at which such a component exhibits its function
while being assembled, and when “back” is used for the
component, it means a face opposite to the “surface”. That is,
asurface of the headrest 20 is situated at headrest pad 21 side,
and a surface of the liquid crystal display device body 30 is
situated at an image display surface side. In the embodiment
1, the liquid crystal display device 30 is placed in a manner
that a display surface of the device 30 is directed to a vehicle
rear side. Therefore, for the liquid crystal display device body
30, “surface” refers to a face at a vehicle rear side, and “back”
refers to a face at a vehicle front side. Moreover, in FIG. 1,
only the screen 31 is colored to clearly show astate ofa screen
31.

As shown in FIG. 1, a vehicle seat 1 is made such that the
liquid crystal display device 30 is placed on a top of the
seatback 10. The liquid crystal display device 30 is disposed
at a position on a back of the headrest 20 that is on the top of
the seatback 10 as well. The liquid crystal display device body
30 is placed in a manner that an image display surface of the
device body is directed to a vehicle rear side, so that various
images can be appreciated from a rear seat (not shown). As
shown in FIG. 3 or 4, the headrest 20 and the liquid crystal
display device body 30 are mounted on a back frame 11
forming a framework of the seatback 10.

As shown in FIG. 4, the headrest 20 has a headrest pad 21,
stays 22, support tools 24, an attachment tool 25, and a back
cover plate 26. The headrest pad 21 has a buffer structure, and
receives and supports the back of the head of a passenger. A
back portion of the headrest pad 21 is shaped to be hollowed
at a lower side. Such a hollowing portion forms an accom-
modation space 21a for accommodating the liquid crystal
display device 30. Two stays 22 are provided at either side,
and an upper end portion of each stay is connected to each
support tool 24. Thus, the stays 22 and the support tools 24 are
assembled as an integrated component generally having a
circular shape. For the stays 22, the support tools 24 are
mounted on the back portion of the headrest pad 21. The stays
22 are assembled in a manner of extending two rod members
from the headrest pad 21. The stays 22 are inserted into two
supports 40 on either side placed on an upper part of the back
frame 11 respectively, thereby the headrest 20 is vertically
movably mounted on the seatback 10 and supported by the
seatback.

Each support tool 24 is mounted on the headrest pad 21 via
the attachment tool 25. The attachment tool 25 is connected to
a hinge 24a of the support tool 24 in a pivotable manner
around the hinge. The attachment tool 25 is integrally
attached to the back portion of the headrest pad 21. Thus, the
headrest pad 21 is allowed to oscillate in a back and forth
direction with respect to the stays 22 with the hinge 24a as a
center. Even if the headrest 20 oscillates, a gap between the
headrest 20 and the liquid crystal display device body 30 is
continuously covered with the headrest 20. Thus, a mounting
structure portion between the stays 22 and the headrest pad 21
is not viewed from the outside. The back cover 26 1s mounted
on the back portion of the headrest pad 21. The back cover 26
can be made of synthesized resin, and covers the mounting
structure portion between the stays 22 and the headrest pad 21
from a rear face side. The back cover 26 has a curved plate
shape extending in a direction from an upper end of the back
portion of the headrest pad 21. Thus, even in a state where the
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headrest 20 is raised, the back cover 26 covers the mounting
structure portion between the stays 22 and the headrest pad 21
from the rear face side so that the mounting structure portion
is not seen through a gap formed in an upper side of the liquid
crystal display device body 30.

As shown in FIGS. 1 to 3, the liquid crystal display device
body 30 has ascreen 31, arear cover 32, a bracket 33, stays 34,
a liquid crystal display 35, and a front cover 36. The liquid
crystal display device body 30 can be generally colored black
or gray. The rear cover 32 can be made of synthetic resin, and
has a shape of a plate being folded into an L-shape. At arising
face side of the rear cover 32, an opening is formed, the
opening having enough size to be fitted with the screen 31 so
as to allow an image on the liquid crystal display 35 to be
displayed to the outside. The rear cover 32 is assembled as a
rear, outer frame of the liquid crystal display device body 30
in a manner of enclosing the liquid crystal display 35. The
bracket 33 is screwed to a back (front face) of the liquid
crystal display 35. The stays 34 are mounted on a back of the
bracket 33. A polarizing film or a polarizer sheet is not nec-
essary for the display surface of the liquid crystal display 35
(unlike in a previous mentioned case).

Upper end portions of the stays 34 are connected to the
bracket 33 while also being pivotable in relation to the
bracket. The bracket 33 is mounted on the liquid crystal
display 35, thereby the stays 34 are assembled in a manner of
extending two rod members from the liquid crystal display
device body 30. Each stay 34 forms a leg for mounting the
liquid crystal display device body 30. The stays 34 are
inserted into two supports 41 placed on an upper part of the
back frame 11 respectively, thereby the liquid crystal display
device body 30 is placed on the seatback 10.

The front cover 36 is mounted at a back (front face) side of
the liquid crystal display 35. The front cover 36 can be made
of synthetic resin, and fitted into the rear cover 32. A cover
portion 36« is formed in the front cover 36, which covers a
mounting structure portion between the stays 34 and the
liquid crystal display 35 from a front face side. The cover
portion 36a is shaped to rise in a shape of a curved surface
from a lower part of the front cover 36 to an upper side. Thus,
even in a condition where the headrest 20 is raised, the mount-
ing structure portion between the stays 34 and the liquid
crystal display 35 is hidden by the cover portion 36a such that
it is not seen through a gap formed in a lower side of the
headrest 20.

Through-holes 364 being vertically penetrated are formed
attwo points on either side near the front of the front cover 36.
When the headrest 20 is placed on the seatback 10, each stay
22 of the headrest 20 is inserted through each of the through-
holes 366 from an upper side. Each stay 22 is inserted through
each of the through-holes 365 and then inserted into each
support 40, thereby the headrest 20 can be placed at an upper
side of the front cover 36 with the front cover as a base. The
headrest 20 is placed in this way, thereby the liquid crystal
display device body 30 can be accommodated into the accom-
modation space 21a formed in the back portion of the head-
rest 20 while being slid from a lower side. Thus, the headrest
20 and the liquid crystal display device body 30 can be
assembled into a compact configuration having an integrated
feeling. Moreover, by using the above configuration, the lig-
uid crystal display device body 30 can be independently
configured so that it does not follow movement in a vertical
direction of the headrest 20. Therefore, it is unnecessary that
wiring of the liquid crystal display 35 are established via the
inside of the stays 22 to follow such movement, and conse-
quently wiring into the seatback 10 can be simplified. More-
over, release buttons 37 are provided at lower positions on
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either side of the front cover 36. When the headrest 20 or the
liquid crystal display device body 30 is removed from the
seatback 10, it is removed while pressing the release buttons
37 on either side to the inside.

The screen31 is a sheet-like member having a shape retain-
ing property, and includes a so-called polarizer sheet. Spe-
cifically, as shown in FIG. 4, the polarizing film 2 is sand-
wiched by transparent protective layers (hard-coat layers) 3
from two sides, and an antireflective layer 4 is provided on a
surface of the screen 31. An outer circumferential edge por-
tion of the back of the screen 31 is subjected to anti-see-
through processing. Thus, the screen 31 integrally has a dis-
play region 31a in a central portion, and an anti-see-through
portion 315 enclosing the whole circumference of the display
region 31a. When the liquid crystal display 35 is used, an
image is displayed on the display region 31a. The polarizer
sheet 31 has a light transmittance of less than 50%, and a
smoke member is not used.

As shown in FIGS. 1 and 4, the screen 31 has a larger area
as compared with the display surface of the liquid crystal
display 35. The screen 31 is joined to a surface of the rear
cover 32 such that the screen entirely covers the opening of
the rear cover 32. The display surface of the liquid crystal
display 35 is also covered with the screen 31. In this condi-
tion, a surface of the screen 31 and the surface of the rear
cover 32 are in the same level or include coplanar surfaces.
The screen 31 is formed in a three-dimensionally curved
shape in which the center of the screen is curved to a surface
side in accordance with a streamline of the rear cover 32.
Since the screen 31 is formed in the three-dimensionally
curved shape, a gap having a predetermined size is formed
between the screen 31 and the liquid crystal display 35. The
screen 31 has a function of the polarizer sheet.

The screen 31 or the polarizer sheet has a structure formed
in the following way: iodine, dye or the like is adsorbed to a
base of polymer such as polyvinyl alcohol (PVA), polyvinyl
formal, and polyvinyl acetal, then the polymer base is
stretched and oriented in a certain direction so that a polariz-
ing film 2 is formed. Then either side of the polarizing film is
attached with the protective layer 3 including an optically
transparent material such as triacetylcellulose, acetylcellu-
lose, acetylbutylcellulose, polyethylene terephthalate (PET),
polycarbonate (PC), polysulfone (PSF), and polyarylate
(PAR), and thus the polarizing film is integrated with the
protective layer. The polarizing film 2 can be mixed with a
fluorescent brightener, a dispersant, a heat stabilizer, a light
stabilizer, an ultraviolet absorbent, an antistatic agent, an
antioxidant, a lubricant or the like as needed. The base film of
the polarizing film 2 can be molded by a cast molding method,
an extrusion molding method, an inflation molding method
and the like. Thickness of the polarizing film 2 can be about 5
pm to 1 mm the film may be stretched by uniaxial stretching
or biaxial stretching. The protective layer 3 can be formed by
lamination or adhesion of a protective film, in addition, by
coating of a protective layer material.

Antireflection processing is performed to a surface of the
protective layer 3 of such a polarizer sheet, that is, an antire-
flection layer 4 is formed on the surface. As the antireflection
layer 4, AR (Anti Reflection) coating can be used. For the AR
coating, a material having a low refractive coefficient com-
pared with the polarizer sheet is thinly coated in a thickness
corresponding to a quarter of wavelength A of light. Thus,
light injected into the AR coating (antireflection layer 4)
collides with surface-reflected light between the AR coating
and the polarizer sheet in an exactly opposite phase, so that
the reflected light is cancelled and thus becomes invisible,
which is a principle of the antireflection. Since such an anti-
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reflection effect depends on a wavelength (V4A), the effect is
shown only to light having a particular wavelength. There-
fore, to meet all wavelengths in a visible region, multiple
layers of AR coatings are preferably formed using materials
having different refractive coefficients. In the case of a liquid
crystal, if a nonreflective condition is intentionally made in a
region from green to blue, which is a most obstructive region
to human eyes, a considerably large effect is obtained. Thus,
in consideration of cost, only a single layer of AR coating,
being effective for light in the region from green to blue, can
be satisfactorily formed. As the antireflection processing, a
wire grid structure is given in addition to the AR coating, in
which a plurality of linear structures are provided in a manner
of being arranged in parallel while being separated from one
another. By using such a wire grid structure, linearly polar-
ized light of reflected light is reflected, which oscillates in a
direction parallel to a longitudinal direction of the linear
structures, and linearly polarized light of the reflected light is
transmitted, which oscillates in a direction perpendicular to
the longitudinal direction of the linear structures. Therefore,
reflected light is injected again, thereby use efficiency of light
canbe improved, and reflection or projection of light from the
outside can be eliminated. In this case, the antireflection layer
4 can be formed by adsorbing metal, such as silver, alumi-
num, chromium, indium, iridium, magnesium, palladium,
platinum, rhodium, ruthenium, antimony and tin, on the sur-
face of the protective layer by a physical vapor deposition
method (PVD), a chemical vapor deposition method (CVD),
a sputtering method, an electron beam lithography method,
and the like, or formed by printing resin dispersed with the
metal by screen printing and the like. As a different method of
the antireflection processing, a scattering film containing fine
particles in its surface is formed as a light scattering layer. In
the case of forming the film as the light scattering layer, the
layer typically includes the same coating material as a mate-
rial of the protective layer, the coating material being dis-
persed with inorganic or organic, fine particles having a diam-
eter of 1 to 50 um.

The anti-see-through portion 315 is formed to prevent
reduction in design quality due to a fact that when the liquid
crystal display 35 is used, the inside of the liquid crystal
display device body 30 is seen through from the periphery of
the display region 31a. Therefore, the anti-see-through por-
tion 315 is preferably formed such that it exactly encloses the
liquid crystal display 35. In other words, the anti-see-through
portion 315 is preferably formed such that area of the display
region 31a in the central portion enclosed by the anti-see-
through portion 315 is approximately the same as area of the
display surface of the liquid crystal display 35. The anti-see-
through portion 315 is formed by printing, coating, or spray-
ing a black material such as a pigment, which has substan-
tially no light transmittance, or has an extremely low light
transmittance, on a back of the screen 31, or by attaching an
anti-see-through film or the like on the back. Finally, the
polarizer sheet is formed to have the three-dimensional shape
in accordance with the streamline of the rear cover 32 by
vacuum molding or press molding, and consequently the
screen 31 is obtained.

In this way, each of the polarizing film 2, protective layer 3,
and antireflection layer 4 are formed by a typical molding
method. Thus, light transmittance of the screen 31 is con-
trolled to be less than 50%. Since light transmittance of the
screen 31 is less than 50%, an opposite side is difficult to be
seen through the screen 31 unless a light source exists behind
the screen 31. In this way, the polarizer sheet is used as the
screen 31, and disposed on the front face of the liquid crystal
display device body 30. Thus, as shown in FIG. 1, when the
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liquid crystal display 35 is not used, since a light source does
not exist in the inside of the liquid crystal display device body
30 (and therefore the inside is dark), the screen 31 looks dark.
Thus, when the liquid crystal display 35 is not used, a color
tone of the screen 31 is similar to a color tone of the rear cover
32, which gives color integration feeling, leading to improve-
ment in design quality.

On the other hand, when the liquid crystal display 35 is
used, an image or the like is displayed on the display surface
of the liquid crystal display. Thus, the image displayed on the
display surface acts as a light source, and as shown in FIG. 2,
the image can be viewed from the display region 31«4 via the
polarizing film 2 of the screen 31. In addition, the image is
clearly displayed due to existence of the antireflection layer 4.
Since a portion of the screen at an outer circumferential edge
side with respect to the liquid crystal display 35 is formed as
the anti-see-through portion 315, unnecessary portions
within the liquid crystal display device 30 are not seen
through the portion of the screen.

(Embodiment 2)

InFIGS.5and 6, only ascreen 54 is colored to clearly show
a state of a screen 54.

As shown in FIG. 5, a liquid crystal display device 50 of
embodiment 2 is assembled in a vehicle instrument panel 51.
As shown in FIG. 6, a liquid crystal display 53 is held at a rear
of an operation panel portion 52 of the instrument panel 51
and fixed to the operation panel portion. The screen 54 is fitted
in a central portion of the operation panel portion 52. In the
central portion of the operation panel portion 52, an opening
is formed, the opening having enough size to allow an image
on the liquid crystal display 53 to be displayed to the outside.
In the periphery of the opening of the operation panel portion
52, an attachment margin 52a for adhering the screen 54 is
integrally formed. The attachment margin 524 is recessed by
one step to the rear from a surface of the operation panel
portion 52. The screen 54 is adhered to the attachment margin
52a. As shown in FIG. 5, in a condition that the screen 54 is
adhered to the operation panel portion 52, the surface of the
operation panel portion 52 is in the same level as a surface of
the screen 54. The screen 54 is formed in a three-dimension-
ally curved shape in accordance with a streamline of the
operation panel portion 52.

While not shown in detail, as the screen 54, a screen is used,
which is formed by laminating a polarizing film having a light
transmittance of less than 50% on a transparent sheet includ-
ing an optically transparent material such as triacetylcellu-
lose, acetylcellulose, acetylbutylcellulose, polyethylene
terephthalate (PET), polycarbonate (PC), polysulfone (PSF),
or polyarylate (PAR). In addition, a surface of the screen is
subjected to antireflection processing such as AR coating.
Since the screen 54 still has a light transmittance of less than
50%, when the liquid crystal display 53 is not used, the screen
54 is dark, which gives color integration feeling with the
operation panel portion 52 (refer to FIG. 6). On the other
hand, when the liquid crystal display 53 is used, as shown in
FIG. 7, a picture or the like can be viewed via the screen 54.

DVD pictures and car navigation information are displayed
on the liquid crystal display 53, in addition, various kinds of
character information such as room temperature, air condi-
tioner setting temperature, and time are displayed thereon.
Thus, in the embodiment 2, a display region 1s divided into a
display region 54q, for picture display, and display regions
54a, for character information display. Specifically, an anti-
see-through portion 546, is formed in an outer circumferen-
tial edge portion of a back of the screen 54 as in the embodi-
ment 1, in addition, an anti-see-through portion 54b, is
formed in a horizontal direction at a vertically lower part. The
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adhesion margin 52¢ of the operation panel portion 52 is not
seen by the anti-see-through portion 545, in the outer circum-
ferential edge portion. Moreover, the display region is divided
into the display region 54a, for picture display and the display
regions 54a, for character information display by the anti-
see-through portion 545, in the horizontal direction. The anti-
see-through portion 545, in the horizontal direction is not
necessarily required. However, by using this, various images
and character information do not adversely affect each other,
leading to improvement in quality of the liquid crystal display
device 50.

This invention claims:

1. A liquid crystal display device for vehicle use, which is
mounted in place in a vehicle room, comprising:

a liquid crystal display; and

front and rear covers covering a periphery of the liquid
crystal display, wherein

a screen having a polarizer is disposed in front of a display
surface of and extending beyond an upper display-side
outer edge portion and a lower display-side outer edge
portion of the liquid crystal display. the polarizer having
a light transmittance of less than 50%,

a surface of the screen is coplanar with a surface of the rear
cover such that the rear cover encloses and partially joins
the screen, the polarizer is not provided on the display
surface of the liquid crystal display,

an anti-see-through portion is disposed at an outer circum-
ferential edge portion on an inner back side of the screen
facing the liquid crystal display such that an inner edge
of the anti-see-through portion overlaps the upper and
lower display side outer edge portions of the liquid crys-
tal display,

a distance between the upper display-side outer edge por-
tion of the liquid crystal display and the screen is greater
than a distance between the lower display-side outer
edge portion of the liquid crystal display and the screen;
and

when the liquid crystal display is not used, the screen is
inconspicuous, and when the liquid crystal display is
used, various kinds of display information can be
viewed via the screen.

2. The liquid crystal display device for vehicle use accord-
ing to claim 1, wherein the screen is a sheet-like member
having a shape retaining property and has a deflection func-
tion.

3. The liquid crystal display device for vehicle use accord-
ing to claim 1, wherein the screen has transparent protective
layers disposed on two sides of a polarizing film and an
antireflective layer at a surface side of the screen.

4. The liquid crystal display device for vehicle use accord-
ing to claim 1, wherein the screen is formed in one of a
two-dimensionally curved shape and a three-dimensionally
curved shape in accordance with a surface profile of the rear
cover.

5. The liquid crystal display device for vehicle use accord-
ing to claim 1, wherein the screen has an integral display
region in a central portion, and the anti-see-through portion
encloses a whole circumference of the display region.

6. The liquid crystal display device for vehicle use accord-
ing to claim 5, wherein an area of the display region is
approximately the same as an area of the display surface of
the liquid crystal display.

7. The liquid crystal display device for vehicle use accord-
ing to claim 6, wherein the anti-see-through portion is pro-
vided so as to extend in a horizontal direction at a vertically
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lower part of the screen, and the display region is divided into
a display region for picture display and a display region for
character information display.

8. The liquid crystal display device for vehicle use accord-
ing to claim 1, wherein the screen has a curved surface that
extends to first and second portions of the rear cover.

9. The liquid crystal display device for vehicle use accord-
ing to claim 1, wherein the screen is a three-dimensionally
curved shape in which the center of the screen is curved to a
surface side in accordance with a streamline of the rear cover.

10. The liquid crystal display device for vehicle use accord-
ing to claim 1, wherein an antireflection layer is provided on
the surface of the screen.

11. The liquid crystal display device for vehicle use accord-
ing to claim 1, wherein the anti-see-through portion is pro-
vided to enclose the liquid crystal display.
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