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(54) DISPLAY DEVICE

(57) Provided is a display device for which the display
content is easily viewed. A display device (1) comprises:
a cover plate (20) having a gauge section (60) on which
an index is represented and a light transmitting portion
(23) that transmits light from the back; a needle (15) that
rotates on the gauge section (60) and points to the index;
and a display (30) that is disposed behind the light trans-
mitting portion (23) and shows an image via the light

transmitting portion (23). When viewing the display de-
vice (1) in planar view, the gauge section (60) has an
overlapping region that overlaps with a portion of a dis-
play section where the display (30) emits light, and the
cover plate (20) adheres to the display (30) by a trans-
parent resin (40) that is between the cover plate (20) and
the display (30) and spans at least the region of the light
transmitting portion (23).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a display device
that is mounted on a vehicle or the like for displaying
various information.

BACKGROUND ART

[0002] Various devices have been developed and
commercialized as a display device that is mounted on
a vehicle or the like for displaying information such as
vehicle status and driving situation. An example of such
a display device has been disclosed in Patent Literature
1.
[0003] The display device has two ring-shaped meters,
and has a display region capable of displaying various
images between these two meters. A meter frame parti-
tioning each meter is notched in the display region. Im-
pression as a whole meter can be changed by displaying
a notched meter frame in the display region by a connec-
tion image.

CITATION LIST

PATENT LITERATURE

[0004] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2012-32209

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] The display device disclosed in Patent Litera-
ture 1 displays a notched meter frame in a display region
by a connection image. However, this has a problem that
a sense of unity is poor between the connection image
in the display region and the meter frame, and a step is
visible when diagonally viewing the display. As a method
of solving the problem, it is considerable to mold integrally
the meter frame and the connection image in the display
region by a transparent member (the meter frame is
formed by painting a transparent member), and connect
them steplessly. However, as an air layer exists between
the display device and the transparent material, there
arises a problem that external light reflection occurs on
the surface of the transparent member, and display in
the display region becomes difficult to see.
[0006] The present invention has been made to solve
the above problems. Accordingly, it is an object of the
present invention to provide a display device easy to view
displayed content.

SOLUTION TO PROBLEM

[0007] To achieve the above object, according to a fea-

ture of the present invention, a display device, compris-
ing: a pointer, a cover plate having a gauge section, on
which an index pointed by the pointer is expressed, the
gauge section configuring a pointer-type instrument to-
gether with the pointer and a light-transmitting portion
that transmits light, and a display, which is disposed be-
hind the light-transmitting portion, and has a display re-
gion for display an image through the light-transmitting
portion, wherein the gauge section has an overlapping
region that laps over a part of the display region, when
viewing in plan, and the light-transmitting portion and the
display region of the display are in close contact through
a transparent resin.

EFFECT OF THE INVENTION

[0008] According to the present invention, it is possible
to provide a display device easy to recognize displayed
content.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a plan view of a display device according to
a first embodiment of the present invention.
Fig. 2 is a sectional view of a display device accord-
ing to a first embodiment of the invention indicated
by an arrow II-II in Fig. 1.
Fig. 3 is a sectional view showing a display of a dis-
play device according to a first embodiment of the
invention.
Fig. 4 is a sectional view showing two methods ((a)
and (b)) for bonding a cover plate and a display of a
display device according to a first embodiment of the
invention.
Fig. 5 shows another example of a display of a dis-
play device according to a first embodiment of the
invention: (a) is a plan view, and (b) is a partial per-
spective view.
Fig. 6 is a sectional view showing another method
for bonding a cover plate and a display of a display
device according to a first embodiment of the inven-
tion.
Fig. 7 is a partial sectional view of a display device
according to a first embodiment of the invention,
which uses a light guide index display part as a cover
plate of a display device.
Fig. 8 is a partial sectional view showing a display
device according to a second embodiment of the in-
vention.
Fig. 9 is a partial sectional view showing another
example of a display device according to a second
embodiment of the invention.
Fig. 10 is a partial sectional view showing a display
device according to a third embodiment of the inven-
tion.
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MODE FOR CARRYING OUT THE INVENTION

[0010] Hereinafter, a display device according to the
present invention will be described with reference to the
drawings. Fig. 1 shows a plan view of a display device
according to a first embodiment of the invention. As
shown in the figure, a display device 1 has two ring-
shaped index display parts 22 formed on a cover plate
20. Each ring-shaped index display part 22 is formed by
expressing or printing an index 22a having a scale or the
like for displaying vehicle status and traveling situation,
and a contour defining a pointer-type instrument, on a
transparent cover plate 20. A driver can check vehicle
status and driving situation by visually recognizing the
ring-shaped index display part 22 and a position pointed
by a pointer 15 that rotates around the center of the ring-
shaped index display part 22 (i.e., by viewing the position
of the index 22a pointed by the pointer 15). The ring-
shaped index display part 22 defines a pointer-type in-
strument by its contour. In other words, in the embodi-
ment, the ring-shaped index display part 22 and the point-
er 15 constitute a gauge section 60 of a pointer-type in-
strument. The outer shape of the gauge section 60 may
be an approximately circular shape. An approximately
circular shape is an elliptical shape, and a circular shape
of the embodiment or a shape close to a circular shape.
The contour of the gauge section 60 may not be specif-
ically drawn on the cover plate 20. In such a case, the
gauge section 60 is assumed to be formed by an index
and its peripheral region (e.g., a non-transparent region
painted in a predetermined color). A light-transmitting
portion 23 that transmits light from behind is formed be-
tween two ring-shaped index display parts 22 of the cover
plate 20. Through the light-transmitting portion 23, a driv-
er can visually recognize an image that is displayed by
a display 30 described later.
[0011] Next, components of the display device 1 will
be described in more detail. Fig. 2 is a sectional view of
the display device 1 according to a first embodiment of
the invention indicated by an arrow II-II in Fig. 1. As shown
in the figure, the outer shape of the display device 1 is
formed by combining a housing 10, a facing 11, and a
transparent window 12, and a space is formed inside for
housing various components.
[0012] The housing 10 being formed of molded resin
such as polypropylene holds a circuit board 14 and an
inner case 13 described later, and protects them from
external shock and dust. The housing 10 may be provided
with a through-hole for dissipating the heat generated
from the circuit board 14 or the like when the display
device 1 is driven.
[0013] The facing 11 being formed of molded resin
such as polypropylene holds the transparent window 12
described later. The facing 11 suppresses sunlight from
entering into the display device 1. This ensures the vis-
ibility and readability of the display device 1.
[0014] The transparent window 12 being formed of a
molded resin such as polypropylene protects the mem-

bers housed in the display device 1 from shock and dust.
The transparent window 12 has a curved shape. This
suppresses reflection of a driver’s face. To enhance the
visibility of the display device 1, the transparent window
12 may be provided with an anti-reflection layer on the
surface. The transparent window 12 may be provided
with an anti-scratch layer on the surface for improvement
of the shock resistance.
[0015] Inside the display device 1 having the outer
shape formed as described above, various components
such as the inner case 13, the circuit board 14, the pointer
15, the cover plate 20, the display 30 and the likes are
housed.
[0016] The inner case 13 is formed of molded resin
such as polypropylene. The inner case 13 being held by
the housing 10 holds the circuit board 14, the cover plate
20, and the likes described later.
[0017] The circuit board 14 is formed of epoxy resin,
for example, and is equipped with a microcomputer for
operating the display device 1, a pointer drive means 16
for driving the pointer 15 described later, and an illumi-
nation LED of the display device 1, and the likes. The
circuit board 14 is provided with a copper foil pattern
based on a predetermined electric circuit. The circuit
board 14 may be mixed with a glass fiber to improve the
reliability against temperature change and shock. The
copper foil pattern of the circuit board 14 may be formed
on both sides, or formed to have a hierarchical structure
for space saving of circuit patterns.
[0018] The pointer 15 is formed of transparent molded
resin such as polycarbonate and acrylic glass. The point-
er 15 is fixed to the rotation axis of the pointer drive means
16 mounted on the circuit board 14. When the pointer
drive means 16 drives, the pointer 15 rotates around the
rotation axis. The pointer 15 rotates on the ring-shaped
index display part 22 on which the index or the like is
printed. Therefore a driver can read vehicle status by
checking a position pointed by the pointer 15. The pointer
15 may be lit by an LED to be mounted on the circuit
board 14. The pointer of the pointer 15 may be provided
with a reflection layer by a hot stamp or the like to enhance
the emission luminance.
[0019] The cover plate 20 is a plate member for cov-
ering the circuit board 14, the display 30, and the likes,
and is based on a plate-shaped light-transmitting mem-
ber formed from polycarbonate, for example. On the back
or the surface of the plate-like light-transmitting member,
a non-light-transmitting portion 21 not transmitting light
and a ring-shaped index display part 22 having a printed
scale, digit, warning display or the likes for displaying
vehicle status and the likes (in this embodiment, this por-
tion does not transmit light) are formed by an appropriate
method such as screen printing or painting. The other
non-printed regions function as a light-transmitting por-
tion 23 that transmits light.
[0020] The display 30 comprises a TFT (thin film tran-
sistor), for example, and displays an image related to
various information according to vehicle status and driv-

3 4 



EP 2 960 631 A1

4

5

10

15

20

25

30

35

40

45

50

55

ing situation in a display part 30a (display region). Light
related to an image is transmitted through the light-trans-
mitting portion 23, providing information and warning to
a driver. The display 30 is housed and fixed in a recess
of the inner case 13. It does not matter whether the dis-
play 30 is a full color display or a monochrome display.
An area size of the display part 30a is not particularly
limited. The area size of the display part 30a is preferably
3 to 7 inches. In the embodiment, when viewing the dis-
play 30 or the display part 30a in plan (when viewed from
the user, such as a driver), the shapes of the display 30
and the display part 30a are rectangular. The display 30
is not limited to a TFT module, and may be a segment-
type liquid crystal display device or one using an organic
light-emitting diode.
[0021] Fig. 3 is a sectional view showing the display
30 of the display device 1 according to a first embodiment
of the invention. As shown in the figure, the display 30
comprises a laminated body formed by laminating a light
guide plate 31, an optical sheet 32, a liquid crystal array
33, and a polarizing plate 34 in this order from the lower
side of the figure, and a metal bezel 35 covering the pe-
riphery of the laminated body. Thus, the display 30 has
a display part 30a that emits light related to displayed
content, and a non-display part 30b that is a periphery
of the display part 30a and is covered by the metal bezel
35. The metal bezel 35 is connected to a GND (ground)
of the circuit board 14 (Fig. 2). Therefore, even when a
high voltage is applied from the front side of the display
30, damage to the display 30 is prevented. The metal
bezel 35 is formed of an electrically galvanized steel
sheet (SECC), for example. As a display device 1 mount-
ed on a vehicle, from the viewpoint of durability against
vibration, it is suitable to use use a rigid module provided
with a metal bezel 35. A TFT module of a type not having
a metal bezel 35 may also be used.
[0022] In the display device 1 according to the first em-
bodiment of the invention, as shown in Fig. 2, an optical
transparent resin 40 lies between the cover plate 20
(light-transmitting portion 23) and the display 30. The op-
tical transparent resin 40 is used to bond (closely contact)
the cover plate 20 to the display 30. The optical trans-
parent resin 40 may be formed by curing after solution
of optical transparent adhesive is filled between the cover
plate 20 and the display 30. An optical transparent sheet
as an adhesive sheet may be used for the optical trans-
parent resin 40. The polarizing plate 34 of the display 30
bonded to the optical transparent resin 40 is preferably
subjected to surface treatment such as glare treatment,
antireflection treatment, anti-scratch treatment, UV de-
terioration preventing process, and the likes.
[0023] Requirements for the optical transparent resin
40 are as follows. First, a refractive index is desired to
be close to that of the light-transmitting portion 23 of the
cover plate 20. This suppresses reflection of an external
light incident from the light-transmitting portion 23 in the
interface between the light-transmitting portion 23 and
the optical transparent resin 40. Further, the optical trans-

parent resin 40 desirably has a high transmissivity. This
makes it possible to reduce brightness loss of the light
emitted from the display 30. Further, it is required to have
a linear expansion coefficient enough to absorb a devi-
ation due to the difference between a linear expansion
coefficient near the surface of the display 30 to be bonded
(in the embodiment, the polarizing plate 34 and the glass
substrate, or the like) and a linear expansion coefficient
of a base material (e.g., polycarbonate, as described
above). Furthermore, the optical transparent resin 40 is
required to have a bonding force capable of securely
bonding the cover plate 20 and the display 30. The optical
transparent resin 40 may be colored in a dark smoke
tone to suppress a transmissivity low. This makes it pos-
sible to balance the intensity of the light emitted from the
light-transmitting portion 23 and that of the light emitted
from the gauge section 60.
[0024] As described above, by interposing the optical
transparent resin 40, it is possible to place a member
having a refractive index close to that of the light-trans-
mitting portion 23 between the cover plate 20 and the
display 30 without an air layer. This enables to suppress
reflection of external light on the surfaces of the light-
transmitting portion 23 and the optical transparent resin
40. Therefore, it is possible to solve the problem that the
display of the display 30 becomes difficult to see due to
the reflection of external light.
[0025] As the sizes of the display 30 and the gauge
section 60 increase, the visibility of them naturally in-
creases. In the display device 1 according to the first
embodiment of the invention, for disposing a display 30
that is larger and rectangular shape, as shown in Figs. 1
and 2, a portion of the ring-shaped index display part 22,
a component of the gauge section 60, is overlapped with
the display 30. In such a configuration, it is possible to
dispose a display 30 that is larger and rectangular shape,
and as shown in Fig. 1, it is possible to display the dis-
played content in the region of four corners 23a of the
light-transmitting portion 23. Thus, the region of the four
corners 23a is not formed in the configuration that the
gauge section 60 does not overlap with the ring-shaped
index display part 22 (because, the display part 30a of
the display 30 is limited to a rectangular shape). Since
the region of the four corners 23a has been formed as
described above, a devised display not boring to a driver
becomes possible by displaying a polygonal shape in
addition to a simple rectangular shape. Further, the dis-
play region itself can be taken larger (the display part 30a
of the display 30 is limited to a rectangular shape), and
the visibility of the displayed content of the display 30
can be increased.
[0026] Further, the cover plate 20 shown in Fig. 2 is
planar with no irregularities on the surface. This provides
a constant space between the surface of the display 30
and the light-transmitting portion 23 of the cover plate
20, and between the surface of the display 30 and the
ring-shaped index display part 22. Therefore, it is possi-
ble to bond the cover plate 20 and the display 30 by the
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optical transparent resin 40 having a uniform thickness.
[0027] Further, as the cover plate 20 is a planar, there
is no step between the light-transmitting portion 23 and
the ring-shaped index display part 22. Therefore, it is
possible to obscure the boundary between the display
30 and the cover plate 20, realizing an appearance with
a sense of unity.
[0028] In the above description, an optical transparent
sheet can be used for the optical transparent resin 40.
However, from the viewpoint of the work efficiency, it is
preferable to use a liquid optical transparent adhesive
for the display 30 provided with the metal bezel 35 in
order to fill the step due to the metal bezel 35. As such
an optical transparent adhesive, there are a variety of
types. From the viewpoint of the work efficiency, it is pref-
erable to use a UV curable adhesive.
[0029] Next, a description will be given of a method of
bonding the cover plate 20 and the display 30. Fig. 4 is
a sectional view showing two methods ((a) and (b)) for
bonding the cover plate 20 and the display 30 of the dis-
play device 1 according to the first embodiment of the
invention.
[0030] Fig. 5 shows another example of the display 30
of the display device 1 according to the first embodiment
of the invention: (a) is a plan view, and (b) is a partial
perspective view.
[0031] As shown in Fig. 4 (a), first, fill a UV curable
adhesive as the optical transparent resin 40 to a clear-
ance between the cover plate 20 and the display 30.
Then, irradiate a UV light 50 to the UV curable adhesive
through the light-transmitting portion 23 of the cover plate
20 to cure the UV curable adhesive. Thereby, the optical
transparent resin 40 is formed, and the cover plate 20
and the display 30 bonded.
[0032] As described above, in the display device 1 ac-
cording to the embodiment, a portion of the ring-shaped
index display part 22 laps over the display 30. Thus, even
when the UV light 50 is irradiated through the light-trans-
mitting portion 23, the UV light 50 does not reach just
below the ring-shaped index display part 22, and the UV
curable adhesive may not be sufficiently cured. When
such a situation is assumed, as shown in Fig. 4 (b), it is
preferable to form a spacer 36 in a part where the display
part 30a of the display 30 (Fig. 3) laps over the ring-
shaped index display part 22 (hereinafter, referred to as
an overlapping region), to prevent the adhesive from be-
ing filled in a range that the UV light 50 does not reach.
[0033] As shown in Fig. 5 (a) and (b), in a plan view,
the spacer 36 has a shape that matches the overlapping
region, that is, a shape such as cutting out a part of a
circle. The spacer 36 may be formed of ABS resin, mold-
ing resin such as polypropylene, or may be comprised
of an electro-galvanized steel sheet (SECC) of the same
material as the metal bezel 35. By forming the spacer 36
in the display 30 in such a manner, it is possible to prevent
the optical transparent resin 40 from being insufficiently
cured.
[0034] Fig. 6 is a sectional view showing another meth-

od for bonding the cover plate 20 and the display 30 of
the display device 1 according to the first embodiment of
the invention. As shown in the figure, even when a ring
portion 24 of the ring-shaped index display part 22 is
molded three-dimensionally by a drawing process or the
like, it is possible by providing the spacer 36 to prevent
the optical transparent resin 40 from being insufficiently
cured. Thus, even when the ring portion 24 is molded
three-dimensionally, the other portions of the ring-
shaped index display part 22 are located on the same
plane as the light-transmitting portion 23. Therefore, it is
possible to obscure the boundary between the display
30 and the cover plate 20, realizing an appearance with
a sense of unity.
[0035] A light guide index display part may be used in
the cover plate 20 of the display device 1 of the embod-
iment to enable to illuminate the content printed on the
ring-shaped index display part 22. Fig. 7 is a partial sec-
tional view of the display device 1 according to the first
embodiment of the invention, which uses a light guide
index display part as the cover plate 20 of the display
device 1. The cover plate 20 has a light guide layer 25
and a reflection layer 26 formed on both sides of the light
guide layer 25. The light guide layer 25 is formed of trans-
parent resin such as polycarbonate or acrylic glass, and
forms a light guide path as a light guide body. The reflec-
tion layer 26 is formed of a material having a refractive
index lower than that of the light guide layer 25. The re-
flection layer 26 is formed, for example, by medium print-
ing. An illumination light source 27 such as a predeter-
mined LED is provided lateral to the cover plate 20 of the
display device 1. Light from the light source is incident
from a side 20b of the cover plate 20, and is guided by
the light guide index display part (in the cover plate 20).
[0036] The light guide layer 25 is formed of a material
having a refractive index larger than that of the optical
transparent resin 40. By increasing the refractive index
of the light guide layer 25 to larger than that of the optical
transparent resin 40, as described above, light guided to
the light guide layer 25 is, as shown in Fig. 7, reflected
even in the light-transmitting portion 23 having no reflec-
tion layer 26. For example, when the refraction index of
the polycarbonate forming the light guide layer 25 is 1.59,
the refraction index of the optical transparent resin 40 is
preferably about 1.45. By using the light guide index dis-
play part in the cover plate 20, as described above, when
light from the illumination light source is incident on the
light guide index display part, the light reflects through
the light guide layer 25, and is able to illuminate the index
printed in the ring-shaped index display part 22. In the
ring-shaped index display part 22, a white portion that
transmits light (a portion such as an index and a contour
of the ring-shaped index display part 22) and a black
portion that does not transmit light (portions other than
the above) is formed by printing on a front surface of a
plat-like member of the cover plate 20. Therefore, for
example, when the ring-shaped index display part 22 is
illuminated, it is possible to make the index and the con-
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tour noticeable by the portion that transmits light and the
portion that does not transmit light. When the portion that
transmits light is within the overlapping region, it is pref-
erable to make the spacer light-shielding. As a result, the
overlapping region is illuminated by the light emitted from
the display part 30a, and it is possible to prevent a leak-
age of light from the portion that transmits light.
[0037] The index formed in the ring-shaped index dis-
play part 22 is not limited to a scale design by printing or
the like. For example, a scale or the like may be ex-
pressed by arranging to penetrate the light guide layer
25 from the rear to the front of a hole opened on the
surface of the ring-shaped index display part. In this spec-
ification, the front represents a direction to a driver side,
and is used as a term representing upward in Fig. 2, for
example. Similarly, a term backward is used as a term
representing downward in Fig. 2, for example.
[0038] Next, a display device according to a second
embodiment of the invention will be described. Fig. 8 is
a partial sectional view showing a display device accord-
ing to a second embodiment of the invention. The display
device according to this embodiment has many points
common to the display device according to the first em-
bodiment described hereinbefore. Thus, in the following
description, points different from the first embodiment will
be mainly explained, and the like members are denoted
by the like reference numerals.
[0039] As shown in Fig. 8, a cover plate 120 has a ring
portion 124 that is a convex portion formed by a drawing
process. By forming such a ring portion 124 so as to
surround an index portion 110 having a printed scale,
digits or the likes, it is possible to emphasize the region
of the index portion 110. As a result, a display device 101
is given an excellent readability. The cover plate 120 is
configured by forming a shielding layer 112 by screen
printing or the like on a surface of a rear side of a base
layer 111 formed of polycarbonate or the like having light
transmissivity. The shielding layer 112 is formed by com-
bining multicolor multi-layer printing, gradation printing
and the likes. Similar to the light guide index display part
described above, the shielding layer 112 has a printing
layer comprising a white layer, for example, which trans-
mits light and disables to view the inside of a display
device 101, in a portion corresponding to a contour of an
index and a gauge section 160, for example. The other
portions have a printing layer comprising a black layer,
for example, which can securely shield the light. There-
fore, the index and the contour of the gauge section 160
are illuminated by the light guided by a light guide plate
113 described later, and the difference in brightness of
the other regions becomes clear. As a result, a driver can
securely view the content displayed in the gauge section
160. A portion of the cover plate 120 where the shielding
layer 112 is not printed functions as a light-transmitting
portion 123 that transmits the light emitted from the dis-
play 30. The shielding layer 112 may be formed on a front
surface of the base layer 111.
[0040] On a surface in the rear of the index portion 110

and the ring portion 124 of the cover plate 120, a light
guide plate 113 is disposed in being held by the inner
case 13 or the cover plate 120. The light guide plate 113
is formed from a resin having transmissivity such as an
acrylic glass, and guides a pre-arranged LED light for
uniformly illuminating the index portion 110 and the ring
portion 124 without unevenness. In the display device
101 according to the embodiment, the ring portion 124
of a convex shape is formed in the cover plate 120, and
a space (a concave portion) is formed for housing the
light guide plate 113 in the rear of the index portion 110
and the ring portion 124. The light guide plate 113 is
housed in this space (the concave portion). Therefore, it
is possible to position the rear surface of the light guide
plate 113 to the forward of the rear side of the light-trans-
mitting portion 123. Alternatively, these surfaces may be
placed in the same position. In such a configuration, it is
possible to arrange closely the display 30 and the cover
plate 120, reducing the thickness of the optical transpar-
ent resin 40.
[0041] Further, in the display device 101 in the embod-
iment, the ring portion 124 is formed by drawing the cover
plate 120. Therefore, it is possible to reduce the number
of manufactured members, and manufacture the cover
plate 120 at a low cost.
[0042] The optical transparent resin 40 spans, as
shown in Fig. 8, a part of the gauge section 160 in addition
to the light-transmitting portion 123, and bonds the cover
plate 120 and the display 30. The thickness of the optical
transparent resin 40 depends on the shapes of the dis-
play 30 and the cover plate 120, and is not uniformly
determined. However, as a rough guide, when the display
30 has a non-display part 30b by the metal bezel 35 (Fig.
3), for example, the thickness of the optical transparent
resin 40 is preferably 500 mm to 1500 mm. When the
display 30 does not have a non-display part 30b (Fig. 3),
the thickness of the optical transparent resin 40 is pref-
erably 50 mm to 500 mm.
[0043] Further, the cover plate 120 in the embodiment
has irregularities on the rear surface, unlike the cover
plate 20 (Fig. 2) in the first embodiment. The front side
of the display 30 also has irregularities. Thus, the optical
transparent resin 40 for bonding the cover plate 120 and
the display 30 is preferably formed of liquid adhesive.
When using a liquid adhesive, apply the adhesive to one
side or both sides of a bonding surface of the display 30
and the cover plate 120, and cure the adhesive after
bonding. Such a liquid adhesive is preferably has a vis-
cosity of about 2500 to 5000 mPa · s so as to form an
optical transparent resin 40 having a certain thickness.
Further, the adhesive should have the elasticity and ad-
hesive force of the extent to prevent peeling and to absorb
the deviation due to the difference in the linear expansion
coefficients of the polarizing plate 34 and the cover plate
120, which are the surfaces bonded to the display 30,
after being cured.
[0044] By filling a sealing material in a clearance be-
tween the display part 30a (Fig. 3) and the non-display
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part 30b (Fig. 3) of a display panel (a display 30), it is
possible to prevent the liquid adhesive from flowing into
the clearance. A sealing material may be applied along
the outer circumference of the light-transmitting portion
123 of the cover plate 120. Such a sealing material pref-
erably has a viscosity of about 15000 to 45000 mPa · s,
and has the transmissivity and refractive index of the
same level as those of the optical transparent resin 40.
As a result, it is possible to obscure the boundary be-
tween the sealing material and the optical transparent
resin 40.
[0045] Fig. 9 is a partial sectional view showing another
example of the display device according to the second
embodiment of the invention. As shown in Fig. 9, the
range where the optical transparent resin 40 is provided
is substantially the same as that of the light-transmitting
portion 123 of the cover plate 120. Thus, when viewing
the optical transparent resin 40 in plane, the shape is
similar to the light-transmitting portion 123 of the cover
plate 120, that is, the shape is similar to the light-trans-
mitting portion 23 shown in Fig. 1. In this example, the
spacer 36 shown in Fig. 4 may be provided between the
display part of the display 30 and the gauge section 160.
This makes it possible to prevent the optical transparent
resin 40 from being insufficiently cured. A spacer having
a light-shielding effect may be used. As a result, the over-
lapping area is illuminated by the light emitted from the
display 30, and it is possible to prevent a leakage of the
light from from a portion that transmits light.
[0046] Next, a display device according to a third em-
bodiment of the invention will be described. Fig. 10 is a
partial sectional view showing a display device 201 ac-
cording to a third embodiment of the invention. The cover
plate 120 of the display device 101 according to the sec-
ond embodiment described above has the ring portion
124 formed by a drawing process. On the other hand, a
cover plate 220 itself of the display device 201 according
to the third embodiment does not have a ring portion, and
is combined with a ring portion 224 that is a separate
member. By making the ring portion 224 a different mem-
ber from the cover plate 220 in such a manner, even
when the cover plate 220 is a material or has a thickness
disabling a drawing process, it is possible to realize a
display device 201 that achieves the similar effect as the
second embodiment described above.
[0047] Having thus described several embodiments,
the invention is not intended to be limited to the above
embodiments, and various modifications are possible
within the range shown in the claims. In other words,
embodiments obtained by combining technical means
appropriately modified within the range of the claims are
also included in the technical scope of the present inven-
tion.

INDUSTRIAL APPLICABILITY

[0048] The present invention is applicable to a display
device, in which a portion of a gauge section laps over

(overlaps with) a display (a display region) when viewed
in plan, and a display is located behind (directly below)
a light-transmitting portion provided on a cover plate.

DESCRIPTION OF REFERENCE NUMERALS

[0049]

1, 101, 201 Display device
10 Housing
11 Facing
12 Transparent window
13 Inner case
14 Circuit board
15 Pointer
16 Pointer drive means
20, 120, 220 Cover plate
20b Side
21 Non-light-transmitting portion
22 Ring-shaped index display part
22a Index
23, 123, 223 Light-transmitting portion
23a Four corners
24, 124, 224 Ring portion
25 Light guide layer
26 Reflection layer
27 Illumination light source
30 Display
30a Display part
30b Non-display part
31 Light guide plate
32 Optical sheet
33 Liquid crystal array
34 Polarizing plate
35 Metal bezel
36 Spacer
40 Optical transparent resin
50 UV light
60, 160, 260 Gauge section
110, 210 Index portion
111, 211 Base layer
112, 212 Shielding layer
113, 213 Light guide plate

Claims

1. A display device, comprising:

a pointer,
a cover plate having a gauge section, on which
an index pointed by the pointer is expressed,
the gauge section configuring a pointer-type in-
strument together with the pointer and a light-
transmitting portion that transmits light, and
a display, which is disposed behind the light-
transmitting portion, and has a display region for
display an image through the light-transmitting
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portion,
wherein the gauge section has an overlapping
region that laps over a part of the display region,
when viewing in plan, and
the light-transmitting portion and the display re-
gion of the display are in close contact through
a transparent resin.

2. The display device according to claim 1, wherein a
spacer different from the transparent resin lies be-
tween the overlapping region and the display region
of the display.

3. The display device according to claim 2, wherein at
least a part of the overlapping region has a light-
shielding property.

4. The display device according to claim 1, wherein:

a light-shielding spacer different from the trans-
parent resin lies between the overlapping region
and the display region of the display, and
the gauge section guides light incident from a
side of the cover plate, and emits the light from
a part of the gauge section.

5. The display device according to claim 1, wherein:

a light-shielding spacer different from the trans-
parent resin lies between the overlapping region
and the display region of the display,
a light guide plate having a light-transmitting
property is disposed between the gauge section
and the spacer, and
light guided by the light guide plate exits from a
part of the gauge section.

6. The display device according to claim 5, wherein:

the gauge section has a ring portion that is
formed three-dimensionally so as to surround
the index,
the light guide plate is housed in a concave por-
tion in the rear of the cover plate, which is gen-
erated by that the ring portion is formed.

7. The display device according to claim 6, wherein a
rear surface of the light guide plate is located in the
forward of a rear surface of the light-transmitting por-
tion of the cover plate, or in the same position as a
rear surface of the light-transmitting portion.

8. The display device according to any one of claims 1
to 7, wherein:

the display region in the display is rectangular,
and the gauge section is substantially circular.
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