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(57) ABSTRACT

According to one embodiment, a television apparatus
includes a panel unit, a support base, and a plurality of slide
support mechanisms. The panel unit includes a front panel
arranged in front of a display panel. The support base supports
the display panel. The slide support mechanisms are attached
to the support base to slidably support the panel unit. The slide
support mechanisms includes an elastic bush and a combined
member. A through portion is formed in the elastic bush. The
elastic bush has a circumference portion attached to one of the
support base and the panel unit. The combined member is
combined with the other of the panel unit and the support base
via a combining portion passing through the through portion,
and holds the elastic bush with the other of the panel unit and
the support base.
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TELEVISION APPARATUS, ELECTRONIC
DEVICE, AND SLIDE SUPPORT MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 12/960,161, filed Dec. 3, 2010, which is
based upon and claims the benefit of priority from Japanese
Patent Application No. 2010-105777, filed Apr. 30, 2010, the
entire contents of both of which are incorporated herein by
reference.

FIELD

[0002] Embodiments described herein relate generally to a
television apparatus, an electronic device, and a slide support
mechanism.

BACKGROUND

[0003] There have been known electronic devices in which
a screen protector in front of the display panel is supported by
the housing through a ring-like insulator arranged along the
periphery of the screen protector.

[0004] In such an electronic device, the screen protector is
supported by the housing through the ring-like insulator
arranged along the entire periphery of the screen protector,
and therefore hardly slides (vibrates).

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0005] A general architecture that implements the various
features of the invention will now be described with reference
to the drawings. The drawings and the associated descriptions
are provided to illustrate embodiments of the invention and
not to limit the scope of the invention.

[0006] FIG. 1 is an exemplary front view of a television
apparatus according to a first embodiment;

[0007] FIG. 2 is an exemplary cross-sectional view taken
along line II-IT of FIG. 1 in the first embodiment;

[0008] FIG. 3 is an exemplary side view of an elastic bush
in the television apparatus in the first embodiment;

[0009] FIG. 4 is an exemplary perspective view of an elec-
tronic device according to a second embodiment;

[0010] FIG.5isanexemplary exploded perspective view of
the electronic device in the second embodiment;

[0011] FIG. 6 is an exemplary perspective view of the back
side of a first body of the electronic device where a battery
pack is removed in the second embodiment;

[0012] FIG.7 is an exemplary perspective view of the back
side of atouch panel unit of the electronic device in the second
embodiment; and

[0013] FIG. 8 is an exemplary cross-sectional view taken
along line VIII-VIII of FIG. 4 in the second embodiment.

DETAILED DESCRIPTION

[0014] Various embodiments will be described hereinafter
with reference to the accompanying drawings. In general,
according to one embodiment, a television apparatus com-
prises a panel unit, a support base, and a plurality of slide
support mechanisms. The panel unit comprises a front panel
configured to be arranged in front of a display panel. The
support base is configured to support the display panel. The
slide support mechanisms are configured to be attached to the
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support base to slidably support the panel unit. The slide
support mechanisms comprise an elastic bush and a com-
bined member. A through portion is formed in the elastic
bush. The elastic bush has a circumference portion attached to
either the support base or the panel unit. The combined mem-
ber is configured to be combined with either the panel unit or
the support base via a combining portion passing through the
through portion, and hold the elastic bush with either the
panel unit or the support base.

[0015] According to still another embodiment, an elec-
tronic device comprises a panel unit, a support base, a plural-
ity of slide support mechanisms. The panel unit comprises a
front panel configured to be arranged in front of a display
panel. The support base is configured to support the display
panel. The slide support mechanisms are configured to be
attached to the support base to slidably support the panel unit.
The slide support mechanisms comprise an elastic bushand a
combined member. A through portion is formed in the elastic
bush. The elastic bush has a circumference portion fitted in
either the support base or the panel unit. The combined mem-
ber is configured to be combined with either the panel unit or
the support base via a combining portion passing through the
through portion, and hold the elastic bush with either the
panel unit or the support base.

[0016] According to still another embodiment, an elec-
tronic device comprises a supporting member, a display mod-
ule, a panel unit, a combining mechanism, and a preventing
member. The display module is provided to the supporting
member and comprises a display screen. The panel unit com-
prises a panel configured to cover the display screen. The
combining mechanism is configured to combine the support-
ing member with the panel unit such that the panel unit is
supported displacably with respect to the supporting member.
The preventing member is located between the panel unit and
the supporting member and is configured to suppress dis-
placement of the panel unit with respect to the supporting
member.

[0017] According to still another embodiment, a slide sup-
port mechanism comprises a base, a supported member, an
elastic bush, a combining portion, and a combined member.
The base is provided to a support base. The supported mem-
ber is provided to a side of a supported body. A through
portion is formed in the elastic bush. The elastic bush is
configured to be supported by the base on a side of the through
portion. The combining portion is configured to protrude
from the supported member and pass through the through
portion. The combined member comprises a head and a male
screw portion threadedly engaged with a female screw por-
tion provided to the combining portion. The base is located
between the head and the supported member. The elastic bush
is configured to be held between the head and the supported
member. The supported member is slidably supported.

[0018] As illustrated in FIG. 1, a television apparatus 1
according to a first embodiment has a rectangular appearance
in a front view (a plan view viewed from the front). The
television apparatus 1 comprises a housing 2 and a touch
panel 3a slidably supported by the housing 2. As illustrated in
FIG. 2, the touch panel 34 has a back surface 35. On the side
of the back surface 36 (lower side in FIG. 2), a display panel
4 such as a liquid crystal display (LCD) panel is located as a
display device. The display panel 4 has a back surface 4a. On
the side of the back surface 44, the housing 2 is located. The
display panel 4 is fixed to the housing 2 by a screw (not
illustrated) or the like. In the first embodiment, the touch
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panel 3a corresponds to a front panel (a panel unit), while the
housing 2 corresponds to a support base (supporting mem-
ber).

[0019] As illustrated in FIGS. 1 and 2, a rectangular frame
3¢ are arranged along the periphery of the rectangular sheet-
like touch panel 3a. The frame 3¢ is made of a synthetic resin
material, a metal material, or the like. The touch panel 3a and
the frame 3¢ are attached to a transparent cover 3d by double-
sided tape (not illustrated), adhesive, or the like. The cover 3d
is made of a thin sheet-like, film-like, or plate-like synthetic
resin material or the like. Through the cover 3d, the touch
panel 3a is integrated with the frame 3c¢. A periphery 3z of the
touch panel 3a is located between the frame 3¢ and the cover
3d. The periphery of the cover 3d is painted black or the like,
and prevents the periphery 3% of the touch panel 3a and the
frame 3¢ from being exposed on the side of a front surface 3e
of a touch panel unit 3 (upper side in FIG. 2). In the first
embodiment, the touch panel unit 3, as a panel unit, comprises
the touch panel 3a, the frame 3¢, and the cover 3d.

[0020] As illustrated in FIG. 2, the housing 2 comprises a
rectangular plate-like bottom wall 2a¢ and a plurality of ver-
tical walls 2b6. The display panel 4 is mounted on the bottom
wall 2a. The vertical walls 25 extend from the bottom wall 2a
toward the front side (upper side in FIG. 2) and face a side
surface 4¢ of the display panel 4. In the first embodiment, the
vertical walls 24 are arranged partly spaced apart along the
periphery (the side surface 4¢) of the display panel 4. The
vertical walls 25 function as a positioning member to attach
the display panel 4 to the housing 2 or a shock or energy
absorbing member for a shock load acting in the horizontal
direction (the left-right direction in FIG. 2) on the display
panel 4 and the like. An elastic member 5 such as elastomer,
sponge, or the like is located between the side surface 4¢ of
the display panel 4 and the vertical walls 25. The elastic
member 5 prevents the shaky movement of the display panel
4 as well as increasing energy absorbing performance.

[0021] The display panel 4 is formed into a flat rectangular
parallelepiped shape. The display panel 4 receives a video
signal from a video signal processing circuit in a control
circuit comprising an electronic component or the like
mounted on a circuit board (all not illustrated), thereby dis-
playing video including a still image and a moving image.
The light representing video displayed on a front surface 46 of
the display panel 4 as a display screen passes through the clear
and colorless touch panel 3¢ and is emitted forward. The
control circuit of the television apparatus 1 comprises, in
addition to the video signal processing circuit, a tuner, a
high-definition multimedia interface (HDMI), a signal pro-
cessor, an audio/video (AV) input terminal, a remote control
signal receiver, a controller, a selector, an on-screen display
interface, a storage module such as a read only memory
(ROM), a random access memory (RAM), and a hard disk
drive (HDD), and an audio signal processing circuit (all not
illustrated). The television apparatus 1 further comprises a
built-in amplifier, speaker, and the like (all not illustrated) for
outputting audio.

[0022] The touch panel 3a comprises two transparent con-
ductive film adhering each other (not illustrated). The touch
panel 3a is conducted at a position pressed by a finger or a
stylus, thereby detecting the pressed position. A signal indi-
cating the position pressed on the touch panel 3a is sent to the
controller described above. The controller operates according
to the signal.
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[0023] The television apparatus 1 of the first embodiment
comprising an excitation mechanism (not illustrated). The
excitation mechanism comprises, for example, amotor and an
eccentric weight rotated by the motor. The excitation mecha-
nism is attached to a back surface 3fof a rectangular plate-like
front wall 3p of the frame 3c. The controller of the television
apparatus 1 activates the excitation mechanism when the
touch panel 3a is pressed and, for example, vibrates the touch
panel unit 3. Accordingly, the operator (user) feels the vibra-
tion through his/her finger or a stylus pressing the touch panel
3a, which allows him/her to recognize that the pressing
operation has been received.

[0024] A strip-like sealing member 6 is arranged along the
periphery of the front surface 45 of the display panel 4
between the front surface 46 of the display panel 4 and the
back surface 3fofthe frame 3¢. The sealing member 6 is made
of'asoft flexible material such as sponge, and prevents foreign
matter from getting from the outside into a space S between
the front surface 45 of the display panel 4 and the back surface
3b of the touch panel 3a. A repulsive force of the sealing
member 6 is set to low to hardly affect the slide or vibration of
the touch panel unit 3. That is, the sealing member 6 hardly
contributes to the support of the touch panel unit 3 by the
housing 2.

[0025] The touch panel unit 3 as a front panel is, as illus-
trated in FIGS. 1 and 2, slidably supported by the housing 2 as
a support base through a plurality of slide support mecha-
nisms (combining mechanisms) 7. Relative to the housing 2,
the touch panel unit 3 can slide in the front-back direction (a
direction perpendicular to the front surface 3e, the vertical
direction in FIG. 2) and the horizontal direction (a direction
along the front surface 3e, the left-right direction in FIG. 2
and a direction perpendicular to the paper surface). The slide
support mechanisms 7 are arranged along the periphery of the
touch panel unit 3, preferably, in symmetry with respect to at
least one of the two center lines parallel to the four sides of the
rectangular touch panel 3q in a front view. The slide support
mechanisms 7 are arranged at at least four positions, and
supports the frame 3¢ of the touch panel unit 3.

[0026] In the first embodiment, as illustrated in FIG. 2, the
slide support mechanisms 7 each comprise a support bracket
2¢ provided to the housing 2, an elastic bush 8 attached to the
support bracket 2¢, a through hole 8a formed in the elastic
bush 8, a combining portion 7a that passes through the
through hole 84, and a screw 9 configured to be combined
with the combining portion 7a as a combined member. In the
first embodiment, the support bracket 2¢ corresponds to a
base. The frame 3¢ corresponds to a periphery member, while
the front wall 3p of the frame 3¢ corresponds to a supported
member.

[0027] The support bracket 2¢ is provided as a boss that
cylindrically protrudes forward, i.e., toward the front wall 3p
as a supported member at the periphery of the bottom wall 2a
of'the housing 2. A circular through hole 2e is formed in the
center of a top wall 2d of the support bracket 2¢. An inward-
looking flange 2f'is formed around the through hole 2e.
[0028] Theelastic bush 8 is made of an elastic material such
as elastomer (for example, synthetic rubber) or the like softer
and more flexible than the housing 2 and the frame 3¢ (the
combining portion 7a), and formed in a cylindrical shape. As
illustrated in FIGS. 2 and 3, an outer circumference groove 8¢
is formed in the center of an outer circumference surface 85 in
the axial direction (the vertical direction in FIGS. 2 and 3).
The outer circumference groove 8¢ extends all over the outer
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circumference. The flange 2f of the support bracket 2¢ is fitted
in the outer circumference groove 8¢, and thereby the elastic
bush 8 is attached to the support bracket 2c.

[0029] The elastic bush 8 is elastically deformed. Accord-
ingly, the operator can relatively easily attach the elastic bush
8 to the support bracket 2¢ by inserting the elastic bush 8 into
the through hole 2e from the front side. One side of the elastic
bush 8 is asymmetric with the other in the axial direction. This
prevents the operator from erroneously assembling the elastic
bush 8 with the support bracket 2¢. As illustrated in FIGS. 2
and 3, a tapered surface 8d that tapers outward is formed at the
periphery of the end of the elastic bush 8 on the side of a head
9a of the screw 9. The tapered surface 84 functions as a guide
for inserting the elastic bush 8 into the through hole 2e.
Further, as illustrated in FIGS. 2 and 3, a tapered surface 8¢
that tapers inward is formed at the end of the through hole 8a
on the support bracket 2¢ side. The tapered surface 8¢ func-
tions as a guide for inserting the combining portion 7a into the
through hole 8a. The tapered surface 8¢ prevents the elastic
bush 8, which is pushed when the combining portion 7a is
inserted into the through hole 8a, from being wrongly
assembled.

[0030] The combining portion 7a is formed as a boss cylin-
drically protruding backward from the frame 3c. As illus-
trated in FIG. 2, when assembled, the combining portion 7a
passes through the through hole 2e of the support bracket 2¢
and protrudes on the back side (back surface side) of the
support bracket 2¢. A female screw hole 75 is formed in the
combining portion 74 as a female screw portion. The female
screw hole 7b opens backward. While, in the first embodi-
ment, the female screw hole 75 is formed as a through hole
passing through from the front to the back of the front wall 3p
of the frame 3¢, it may be formed as a bottomed hole that
opens only backward.

[0031] The screw 9 comprises the head 9a and a male screw
portion 95 threadedly engaged with the female screw hole 75.
The screw 9 is inserted until the head 9a comes in contact with
an end 7¢ of the combining portion 7a.

[0032] The operator assembles the elastic bush 8 with the
support bracket 2¢ from the front side, and brings the touch
panel unit 3 close to the housing 2 from the front side to insert
the combining portion 7a into the through hole 8a of the
elastic bush 8. Then, the operator screws the screw 9 into the
female screw hole 75 of the combining portion 7a as a boss
from the back side, and thereby the slide support mechanisms
7 as illustrated in FIG. 2 are formed. That is, the elastic bush
8 is configured to be fitted with the support bracket 2¢. Thus,
the operator can perform the assembly work easily and
smoothly compared to the case where an elastic member is
adhered or screwed.

[0033] In the first embodiment, the combining portion 7a
passes through the through hole 84 of the elastic bush 8 in the
front-back direction of the display panel 4. Accordingly, the
operator can insert the combining portion 7« into the through
hole 8a by stacking or overlapping the display panel 4 and the
touch panel unit 3. Thus, the operator can perform the assem-
bly work more easily and smoothly.

[0034] In the first embodiment, as illustrated in FIG. 2,
when the slide support mechanisms 7 are assembled, a front-
side extension portion 8f of the elastic bush 8 is located
between the support bracket 2¢ as part of the housing 2 and
the frame 3¢ ofthe touch panel unit 3 in front thereof, and also
a back-side extension portion 8g of the elastic bush 8 is
located between the support bracket 2¢ and the screw 9 in the
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back thereof. That is, the repulsive force of the elastic bush 8
can easily be equally acted with respect to both force (external
force, inertial force, etc.) acting from the front to the back of
the touch panel unit 3 and force acting from the back to the
front. This facilitates to prevent the variation in forward and
backward slide (vibration) of the touch panel unit 3. In addi-
tion, the elastic bush 8 is arranged to surround the combining
portion 7a , which prevents the variation in the horizontal
slide characteristic (vibration characteristic) of the touch
panel unit 3. From the view of easy slide (vibration), the
initial load (the load when no external force except the own
weight is acting) on the front-side extension portion 8fand the
back-side extension portion 8g by holding the members is
preferably set to relatively low.

[0035] In the first embodiment, the support bracket 2¢ is
formed as a boss that protrudes forward (i.e., toward the front
wall 3p of the frame 3¢) from the bottom wall 2a of the
housing 2. This prevents the slide support mechanisms 7 from
protruding backward from the bottom wall 2a and facilitates
to house the slide support mechanisms 7 in the housing 2.
Besides, the held elastic bush 8 comes in contact with the
front wall 3p of the frame 3¢ as a base. This eliminates the
need to provide the frame 3¢ with a portion where the elastic
bush 8 comes in contact separately from the front wall 3p, and
simplifies the structure of the slide support mechanisms 7.
[0036] In the slide support mechanisms 7 configured as
above, as the contact area between the touch panel unit 3 and
the elastic bush 8 increases, the touch panel unit 3 is less likely
to vibrate. Thus, the first embodiment provides a structure
that reduces the contact area between the touch panel unit 3
and the elastic bush 8 when assembled. For example, a ring-
like protrusion 8% is provided on the inner surface of the
through hole 8a of the elastic bush 8. The protrusion 8%
reduces the contact area between the inner surface of the
through hole 8a and the outer surface of the combining por-
tion 7a. For another example, a plurality of protrusions 3g are
arranged in a circle at a portion where the back surface 3f of
the frame 3¢ faces the elastic bush 8. The protrusions 3g
reduce the contact area between the back surface 3f of the
frame 3¢ and the front surface of the elastic bush 8. These are
described by way of example only, and a protrusion may be
provided to the combining portion 7a or the front surface of
the elastic bush 8. Such a protrusion maybe formed in a ring
shape, or a plurality of protrusions may be arranged in a
circle.

[0037] Inthe firstembodiment, the outer diameter Dh ofthe
head 9a is larger than the inner diameter Dp of the through
hole 2e of the support bracket 2¢. Accordingly, even if the
elastic bush 8 cannot be assembled by error or comes off from
the support bracket 2¢ by time degradation or the like, the
screw 9 is prevented from coming off from the through hole
2e of the support bracket 2¢. This prevents the touch panel
unit 3 from coming off from the housing 2. A washer (not
illustrated) maybe arranged between the head 9a and the
elastic bush 8. The washer prevents the elastic bush 8 from
twisting upon screwing the screw 9. In this case, the washer is
provided with an outer diameter larger than the inner diameter
Dp of the through hole 2e.

[0038] As described above, according to the first embodi-
ment, the touch panel unit 3 comprising the touch panel 3a is
slidably supported by the housing 2 via the plurality of slide
support mechanisms 7 having the elastic bush 8. If the panel
unit is supported by the housing via insulators arranged in a
ring, this results in a large contact area between the panel unit
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and the insulators as elastic members. Consequently, the
panel unit poorly slides (vibrates). In the first embodiment,
the touch panel unit 3 is supported by the housing 2 via the
slide support mechanisms 7 having the elastic bush 8. Accord-
ingly, the contact area between the elastic member and the
panel unit is relatively small. This allows the touch panel unit
3 to easily slide (vibrate). That is, according to the first
embodiment, the touch panel unit 3 can be flexibly supported
by the slide support mechanisms 7. Thus, the touch panel unit
3 can be effectively vibrated by the excitation mechanism,
and also, if an external force is applied to the touch panel unit
3 toward the back side (the display panel 4 side) when, for
example, pressed with a finger or the like, the touch panel unit
3 and the touch panel 3« is not likely to be damaged.

[0039] According to the first embodiment, the slide support
mechanisms 7 comprise the elastic bush 8 having the through
hole 8a and the periphery is fitted in one of the housing 2 and
the touch panel unit 3 (in the first embodiment, as an example,
the housing 2) , and the screw 9 connected to the other one of
the housing 2 and the touch panel unit 3 (in the first embodi-
ment, as an example, the touch panel unit 3) via the combin-
ing portion 7a passing through the through hole 8a and hold-
ing the elastic bush 8 with the other one. Accordingly, the
elastic bush 8 can be attached to the one of the housing 2 and
the touch panel unit 3 (in the first embodiment, the housing 2)
by fit connection. Thus, compared to the case where the
elastic member is attached by adhesion or screwing, the
operator can perform assembly work more easily and
smoothly. Besides, the elastic bush 8 is arranged to surround
the combining portion 7a. This prevents the variation in the
slide characteristic (vibration characteristic) of the touch
panel unit 3 in each direction perpendicular to the through
hole 8a. Further, the elastic bush 8 supported by the one of the
housing 2 and the touch panel unit 3 (in the first embodiment,
the housing 2) at the periphery is held by the other one of the
housing 2 and the touch panel unit 3 (in the first embodiment,
the touch panel unit 3) and the screw 9 connected to the other
one. Thus, the repulsive force of the elastic bush 8 can easily
be equally acted with respect to both axial directions of the
through hole 8a. This prevents the variation in the slide char-
acteristic (vibration characteristic) in both the directions.

[0040] According to the first embodiment, the elastic bush
8 of the slide support mechanisms (combining mechanism) 7
has the function of preventing the touch panel unit 3 from
slideing in the in-plane direction of a front surface 23e (the
direction along the XY plane) and the out-of-plane direction
(the direction crossing the XY plane, at least the Z direction,
the front-back direction). That is, as illustrated in FIG. 2, the
elastic bush 8 is arranged to cover the periphery of the flange
2f'as an example of a portion integrated with the housing 2,
and portions integrated with the touch panel unit 3 (for
example, the front wall 3p, the combining portion 7a, and the
head 9a) are arranged to cover the periphery of the elastic
bush 8. Accordingly, if the touch panel unit 3 is displaced in
any direction, the elastic bush 8 is present between the hous-
ing 2 and the touch panel unit 3. Thus, with the elastic bush 8
as a preventing member, it is possible to prevent the over
displacement of the touch panel unit 3 or suppress the dis-
placement within a predetermined range.

[0041] According to the first embodiment, the touch panel
unit 3 comprises the frame 3¢ located at the periphery of the
touch panel 3a. The elastic bush 8 is located on the side of the
display panel 4 and on the back of the frame 3¢. The combin-
ing portion 7a passes through the through hole 84 in the
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front-back direction of the display panel 4. With this, the
elastic bush 8 can be effectively arranged using a space on the
back of the frame 3¢ and on the side of the display panel 4.
Besides, by only stacking or overlapping the display panel 4
and the touch panel unit 3 in the front-back direction, the
operator can achieve the state where the combining portion 7a
passes through the through hole 8a of the elastic bush 8. Thus,
the operator can perform the assembly work more easily and
smoothly.

[0042] According to the first embodiment, the elastic bush
8 is supported by the housing 2. The screw 9 comprises the
head 9a and the male screw portion 95. The combining por-
tion 7a comprises the boss having the female screw hole 75
protruding from the front wall 3p of the frame 3¢ toward the
back surface 3/, which is threadedly engaged with the male
screw portion 95. The elastic bush 8 is held between the head
9a and the frame 3¢. That is, the combining portion 7a passing
through the through hole 84 of the elastic bush 8 can be used
as a boss for screwing the screw 9, which downsizes the
portion for screwing the screw 9. Further, a relatively simple
and small structure, in which members (the frame 3¢ and the
combining portion 7a ) fixed to the touch panel unit 3 holds
the elastic bush 8 supported by the housing 2 in the axial
direction of the through hole 84, can be achieved.

[0043] According to the first embodiment, in at least one of
the contact portion between the elastic bush 8 and the frame
3¢ and that between the elastic bush 8 and the combining
portion 7a (in the first embodiment, both of them), at least one
of members in contact with each other (in the first embodi-
ment, the elastic bush 8 and the frame 3¢) has the protrusion
8/ or 3g. This reduces the contact area between the touch
panel unit 3 and the elastic bush 8 and allows the touch panel
unit 3 to vibrate easily.

[0044] A description will be given of an electronic device
10 according to a second embodiment. As illustrated in FIG.
4, the electronic device 10 of the second embodiment is, for
example, a notebook personal computer. The electronic
device 10 comprises a flat rectangular first body 11 and a flat
rectangular second body 12. The first body 11 and the second
body 12 are connected by a hinge mechanism 13 to be rela-
tively rotatable about a rotation axis Ax between an open
position as illustrated in FIG. 4 and a closed position (not
illustrated). Hereinafter, for the sake of convenience of
description, directions (X, Y, and Z directions) are defined.
The X and Y directions are the directions substantially along
the front surface of the first body 11. The X direction refers to
the width direction of the first body 11 (the longitudinal
direction of the front surface) , the Y direction refers to the
depth direction of the first body 11 (the short-side direction of
the front surface), and the Z direction refers to the direction
perpendicular to the surface of the first body 11. The X, Y, and
Z directions are perpendicular to one another.

[0045] The first body 11 is provided with a display panel 24
such as a liquid crystal display (LCD) panel as a display
device provided with a touch panel 234, a push button 14, and
the like, which are exposed on a front surface 21a as the outer
surface of a housing 22. On the other hand, the second body
12 is provided with a display panel 15 such as LCD panel as
a display device, a pointing device 16, and the like, which are
exposed on a front surface 1256 as the outer surface of a
housing 12a. When the first body 11 and the second body 12
are in the open position as illustrated in FIG. 4, the display
panel 15, the display panel 24 with the touch panel 23a, the
push button 14, the pointing device 16, and the like are
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exposed to allow the user to use them. On the other hand, in
the closed position, the front surface 21a closely faces the
front surface 125, and the display panels 15 and 24, the push
button 14, the pointing device 16, and the like are covered
between the housings 22 and 12a. While, in the second
embodiment, the touch panel 23a will be described byway of
example as being provided to only the first body 11, a touch
panel may be provided to the second body 12. In the second
embodiment, the touch panel 23a corresponds to a front
panel, and the housing 22 corresponds to a support base.

[0046] As illustrated in FIG. 5, in the second embodiment,
the display panel 24 is located on a bottom wall 224 of the
housing 22 of the first body 11. A touch panel unit 23 is
arranged on the display panel 24. In the second embodiment,
the front-back direction based on the display panel 24 corre-
sponds to the Z direction. The upper side of FIGS. 4 and 5
corresponds to the front side, and the lower side corresponds
to the back side. The touch panel 234 corresponds to the panel
unit.

[0047] As illustrated in FIGS. 4 and 5, the housing 22 is
provided with an opening 2154 that opens forward (upward in
the Z direction). The opening 215 is covered with the touch
panel unit 23. The first body 11 has no front wall as a wall on
the front side of the housing 22 except at the periphery on the
second body 12 side where part of the hinge mechanism 13 is
housed. The front surface ofthe first body 11 is almost formed
of the front surface 23e of the touch panel unit 23. Substan-
tially a constant clearance 21¢ (see FIG. 8) is provided along
the entire circumference of the touch panel unit 23 between
the touch panel unit 23 and the opening 214.

[0048] As illustrated in FIG. 6, on the back of the housing
22 of'the first body 11, a recessed portion 214, in which a flat
rectangular parallelepiped battery pack 17 (see FIGS. 4, 5,
and 8) is fitted, is formed. The recessed portion 214 is formed
on the side separate from the hinge mechanism 13, i.e., near
the back in the depth direction (the Y direction). The bottom
surface of the recessed portion 214 is a back surface 22g of the
bottom wall 22a. That is, in the second embodiment, the
bottom wall 22a of the housing 22 functions as a partition
wall between an inner space of the housing 22 that houses the
display panel 24 and the touch panel unit 23 and the recessed
portion 21d that houses the battery pack 17. The display panel
24 is, as illustrated in FIG. 8, fixed to the bottom wall 22a
facing a back surface 24a with a screw (not illustrated) or the
like.

[0049] As illustrated in FIG. 5, in the bottom wall 22a, the
display panel 24 is mounted on the front surface 22/. Besides,
a portion where the battery pack 17 is located on the back
surface 22g as illustrated in FIG. 6 protrudes more forward
than a portion on the hinge mechanism 13 side as illustrated in
FIG. 5. A plurality of (in the second embodiment, four) ver-
tical walls 225 are provided to the protruding portion. The
vertical walls 225 are formed as ribs having a rectangular
appearance in a side view. The vertical walls 225 extend from
the bottom wall 22a toward the front side (upper side in FI1G.
5) and faces a side surface 24¢ corresponding to the short side
of the display panel 24. In the second embodiment also, the
vertical walls 224 function as a positioning member to attach
the display panel 24 to the housing 22 or a shock or energy
absorbing member for a shock load acting in the horizontal
direction on the display panel 24 and the like. In the second
embodiment, two of the vertical walls 225 are arranged to
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face the one side surface 24¢ corresponding to the short side,
and a total of the four vertical walls 225 are provided on the
bottom wall 224.

[0050] As illustrated in FIG. 5, in the bottom wall 22a, the
display panel 24 is mounted on the front surface 22/. Besides,
on the front surface 22/ in the portion where the battery pack
17 is located on the back surface 22g as illustrated in FIG. 6,
a plurality of cylindrical bottomed support brackets 22¢ that
constitute a slide support mechanisms 27 protrude as illus-
trated in FIG. 5. In the second embodiment, the support
brackets 22¢ (in the second embodiment, four support brack-
ets) are located outside the vertical walls 224 in the width
direction. The elastic bush 28 is attached to each of the sup-
port brackets 22c.

[0051] As illustrated in FIG. 5, the display panel 24 is
formed into a flat rectangular parallelepiped shape. The dis-
play panel 24 receives a display signal from a control circuit
comprising an electronic component or the like mounted on a
circuit board (all not illustrated), thereby displaying video
including a still image and a moving image. In the second
embodiment also, the light representing video displayed on a
front surface 245 of the display panel 24 as a display screen
passes through the clear and colorless touch panel 23q and is
emitted forward. The control circuit of the electronic device
10 comprises a control module, a storage module such as
ROM, RAM, and HDD, an interface circuit, and various
controllers (all not illustrated). The electronic device 10 fur-
ther comprises a built-in speaker (not illustrated) and the like
for outputting audio.

[0052] As illustrated in FIGS. 5 and 7, the touch panel unit
23 comprises the rectangular sheet-like touch panel 234 and
the rectangular frame 23¢ arranged along the periphery of the
touch panel 23a. The frame 23¢ is made of a synthetic resin
material, a metal material, or the like. As illustrated in FIG. 8,
the touch panel 23a¢ and the frame 23c¢ are attached to a
transparent cover 234 by double-sided tape (not illustrated),
adhesive, or the like. The cover 234 is mace of a thin sheet-
like, film-like, or plate-like synthetic resin material or the like.
Through the cover 23d, the touch panel 23a is integrated with
the frame 23c¢. A periphery 23#» of the touch panel 23q is
located between the frame 23¢ and the cover 23d. The periph-
ery of the cover 234 is painted black or the like, and prevents
the periphery 237 of the touch panel 23a and the frame 23¢
from being exposed on the side of the front surface 23e of the
touch panel unit 23 (upper side in FIG. 8). In the second
embodiment also, as illustrated in FIG. 8, there are provided
an elastic member 25 having the same function as the elastic
member 5 and a sealing member 26 having the same function
as the sealing member 6.

[0053] Asillustrated in FIG. 5, the frame 23¢ has a rectan-
gular plate-like front wall 23p. In addition, as illustrated in
FIG. 7, the frame 23¢ comprises horizontal portions 23/ on
both sides in the depth direction and vertical portions 237 on
both sides in the width direction as a strip-like portion
arranged along the periphery of the touch panel 3a. In the
second embodiment, a combining portion 27a that constitutes
the slide support mechanisms 27 is provided on a back surface
23fof the front wall 23p of the vertical portions 237 wider than
the horizontal portions 23%. In the second embodiment, the
combining portion 274 is provided to two positions of each of
the two vertical portions 23i, i.e., a total of four positions. In
other words, in the second embodiment, the four slide support
mechanisms 27 support the touch panel unit 23.
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[0054] Anexcitation mechanism 18 is provided on the back
surface 23fof the front wall 23p of one of the vertical portions
231 (the vertical portion 23i on the right side in FIG. 7). In the
second embodiment, the excitation mechanism 18 comprises
amotor 184 and an eccentric weight 185 rotated by the motor
18a. The rotation of the eccentric weight 185 rotated by the
motor 18a vibrates (rotates) the gravity center of the excita-
tion mechanism 18. This vibrates the touch panel unit 23 as
well as the frame 23c¢.

[0055] As illustrated in FIG. 7, the rotation axis Ar of the
eccentric weight 185 of the excitation mechanism 18 extends
along a short side 237 of the rectangular touch panel 23a¢ in a
front view. Accordingly, the excitation direction of the exci-
tation mechanism 18 is perpendicular to the short side 23/,
and the excitation mechanism 18 is capable of vibrating the
touch panel unit 23 in the direction along a long side 23%. If
the excitation mechanism 18 vibrates the touch panel unit 23
in the direction along the short side 23, i.e., the Y direction,
this increases the distance (i.e., moment arm) between the
excitation mechanism 18 and each of the combining portions
27a as a support point of the touch panel unit 23 in the X
direction and the variation thereof. Consequently, the touch
panel unit 23 is likely to slide in the in-plane direction (i.e., in
the XY plane). In this case, the vibration is likely to vary
substantially depending on the position of the touch panel
23a. According to the second embodiment, the excitation
mechanism 18 vibrates the touch panel unit 23 in the direction
perpendicular to the short side 23;, i.e., the direction along the
long side 23%. This reduces the distance (i.e., moment arm)
between the excitation mechanism 18 and each of the com-
bining portions 27a in the Y direction and the variation
thereof. Thus, the touch panel unit 23 is not likely to slide in
the in-plane direction (i.e., in the XY plane). In other words,
it is possible to easily achieve the vibration of the touch panel
234 along the longitudinal direction (i.e., the X direction) in
which slide components are less.

[0056] The eccentric weight 185 of the excitation mecha-
nism 18 is located closer to the center of the short side 23; than
the motor 18a. This makes the excitation point of the excita-
tion mechanism 18 closer to the gravity center of the touch
panel unit 23. Thus, the touch panel unit 23 can be effectively
vibrated. Besides, compared to the case where the eccentric
weight 185 is located more distant from the center of the short
side 23/ than the motor 18a, the touch panel unit 23 is not
likely to slide in the in-plane direction (i.e., in the XY plane).
In other words, it is possible to easily achieve the vibration
along the longitudinal direction (i.e., the X direction) in
which slide components are less.

[0057] As described above, according to the second
embodiment, the battery pack 17 is located on the side distant
from the hinge mechanism 13 (i.e., on the back side in the
depth direction). On the other hand, the excitation mechanism
18 is located close to the hinge mechanism 13 (i.e., on the
front side in the depth direction). That is, in the second
embodiment, the battery pack 17 and the excitation mecha-
nism 18 are effectively arranged in the housing 22 of the first
body 11 without interference with each other.

[0058] Asillustrated in FIG. 7, the push button 14 is located
on the back surface 23f of the front wall 23p of the vertical
portions 23i of the frame 23c¢. In the second embodiment, the
push button 14 is located in the center of the vertical portions
23/ in the longitudinal direction (the Y direction) , and the
combining portions 27a, i.e., the slide support mechanisms
27, are located on both sides of the vertical portions 237 in the
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longitudinal direction with the push button 14 between them.
The push button 14 and the combining portions 27a (i.e., the
slide support mechanisms 27) are arranged symmetrical with
respect to a center line C passing through the center of the
touch panel unit 23 in the X direction along the Y direction. A
circuit board 23m mounted with an electronic component for
the processing of the touch panel 23a is attached on the back
surface 23fof the front wall 23p of the horizontal portions 23/
on the hinge mechanism 13 side of the touch panel 23a. The
circuit board 23m is located on the vertical portion 23i oppo-
site (the left side in FIG. 7) the vertical portion 23/ provided
with the excitation mechanism 18 (the vertical portion 23i on
the right side in FIG. 7).

[0059] As illustrated in FIG. 8, the electronic device 10 of
the second embodiment comprises the slide support mecha-
nisms 27 having the same function as the slide support
mechanisms 7 of the first embodiment. That is, the slide
support mechanisms 27 each comprise the support bracket
22¢ provided to the housing 22, the elastic bush 28 attached to
the support bracket 22¢, a through hole 284 formed in the
elastic bush 28, the combining portion 27a that passes
through the through hole 284, and a screw 29 configured to be
combined with the combining portion 27a as a combined
member. In the second embodiment, the support bracket 22¢
corresponds to a base. The frame 23¢ corresponds to a periph-
ery member, while the front wall 23p of the frame 23c¢ corre-
sponds to a supported member.

[0060] The support bracket 22¢ is provided as a boss that
cylindrically protrudes forward, i.e., toward the front wall
23p, as a supported member at the periphery of the bottom
wall 22a of the housing 22. A circular through hole 22e is
formed in the center of a top wall 224 of the support bracket
22¢. An inward-looking flange 22f is formed around the
through hole 22e.

[0061] The elastic bush 28 is made of an elastic material
such as elastomer (for example, synthetic rubber) or the like,
and formed in a cylindrical shape. An outer circumference
groove 28¢ is formed in the center of an outer circumference
surface 285 of the elastic bush 28 in the axial direction (the
vertical direction in FIG. 8). The outer circumference groove
28c¢ extends all over the outer circumference. The flange 221
of'the support bracket 22¢ is fitted in the outer circumference
groove 28¢, and thereby the elastic bush 28 is attached to the
support bracket 22c.

[0062] The elastic bush 28 is elastically deformed. Accord-
ingly, the operator can relatively easily attach the elastic bush
28 to the support bracket 22¢ by inserting the elastic bush 28
into the through hole 22e from the front side. One side of the
elastic bush 28 is asymmetric with the other in the axial
direction. This prevents the operator from erroneously assem-
bling the elastic bush 28 with the support bracket 22¢. As
illustrated in FIG. 8, as with the elastic bush 8 of the first
embodiment, the tapered surfaces 284 and 28e are formed in
the elastic bush 28. Besides, as with the elastic bush 8 of the
first embodiment, the elastic bush 28 comprises a front-side
extension portion 28flocated between the frame 23¢ and the
flange 22f, and a back-side extension portion 28g located
between a head 29qa of the screw 29 and the flange 22f

[0063] The combining portion 27a is formed as a boss
cylindrically protruding backward from the frame 23¢. As
illustrated in FIG. 8, when assembled, the combining portion
27a passes through the through hole 22e¢ of the support
bracket 22¢ and protrudes on the back side (back surface side)
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of'the support bracket 22¢. A female screw hole 275 opening
backward is formed in the combining portion 27a as a female
screw portion.

[0064] The screw 29 comprises the head 29a and a male
screw portion 295 configured to be threaded into the female
screw hole 275. The screw 29 is inserted into the combining
portion 27a until the head 294 comes in contact with an end
27¢ of the combining portion 27a.

[0065] The operator assembles the elastic bush 28 with the
support bracket 22¢ from the front side, and brings the touch
panel unit 23 close to the housing 22 from the front side to
inset the combining portion 274 into the through hole 28a of
the elastic bush 28. Then, the operator screws the screw 29
into the female screw hole 275 of the combining portion 27«
as a boss from the back side, and thereby the slide support
mechanisms 27 as illustrated in FIG. 8 are formed. That s, the
elastic bush 28 is configured to be fitted with the support
bracket 22¢. Thus, the operator can perform the assembly
work easily and smoothly compared to the case where an
elastic member is adhered or screwed.

[0066] In the second embodiment, as in the first embodi-
ment, the combining portion 27a passes through the through
hole 284 of the elastic bush 28 in the front-back direction of
the display panel 24. Besides, in the second embodiment also,
when the slide support mechanisms 27 are assembled, the
front-side extension portion 28f of the elastic bush 28 is
located between the support brackets 2c¢ as part of the housing
22 and the frame 23c¢ of the touch panel unit 23 in front
thereof, and also the back-side extension portion 28g of the
elastic bush 28 is located between the support bracket 22¢ and
the screw 29 in the back thereof. In addition, the elastic bush
28 is arranged to surround the combining portion 27a. In the
second embodiment also, the support bracket 22¢ is formed as
a boss that protrudes forward (i.e., toward the front wall 23p
of'the frame 23¢) from the bottom wall 22a of the housing 22.
[0067] The second embodiment also provides a structure
that reduces the contact area between the touch panel unit 23
and the elastic bush 28 when assembled. In the structure, a
ring-like protrusion 28 is provided on the inner surface of the
through hole 28a of the elastic bush 28, and a plurality of
protrusions 23g are arranged in a circle at a portion of the back
surface 23f of the frame 23c¢ faces the elastic bush 28. These
are described by way of example only, and a protrusion may
be provided to the combining portion 27a or the front surface
of'the elastic bush 8, such a protrusion may be formed in aring
shape, or a plurality of protrusions may be arranged in a
circle.

[0068] As illustrated in FIG. 6, in the second embodiment,
the screw 29 that constitutes the slide support mechanisms 27
is exposed on the back surface 22g side of the bottom wall
22a. That is, before screwing the screw 29, the end 27¢ (see
FIG. 8) of the combining portion 274 that constitutes the slide
support mechanisms 27 is exposed on the back surface 22g
side of the bottom wall 22a. Accordingly, by screwing the
screw 29 when the battery pack 17 is not fitted in the recessed
portion 214, the slide support mechanisms 27 can be easily
and smoothly obtained, and the touch panel unit 23 can be
attached to the housing 22. Further, by covering the screw 29
with the battery pack 17, it is possible to prevent the touch
panel unit 23 from being detached from the housing 22 caused
by the user erroneously unscrewing the screw 29. With this,
compared to the case where the cover is separately provided
to cover the screw 29, the structure can be simplified. As
illustrated in FIG. 8, a seal 22/ may be attached to the back
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surface 22¢g as an example of a cover to cover the screw 29
therewith. Furthermore, in the second embodiment, the hous-
ing 22 can be made thinner by using the battery pack 17 as the
cover of the recessed portion 21d.

[0069] As described above, according to the second
embodiment, the electronic device 10 comprises the slide
support mechanisms 27 having the same function as the slide
support mechanisms 7 of the first embodiment although with
different specifications such as the size, number, location, and
the like. That is, the electronic device 10 of the second
embodiment provided with the slide support mechanisms 27
can achieve the same effect as the television apparatus 1 of the
first embodiment provided with the slide support mechanisms
7. Besides, the elastic bush 28 of the slide support mecha-
nisms 27 functions as a preventing member in the same man-
ner as the elastic bush 8 of the slide support mechanisms 7 of
the first embodiment functioning as a preventing member.
[0070] According to the second embodiment, the excitation
mechanism 18 is provided to the back surface side ofthe front
wall 23p of the frame 23¢. Accordingly, compared to the case
where the excitation mechanism 18 is provided to the housing
22 or the like, the touch panel unit 23 can be effectively
vibrated.

[0071] In the second embodiment, the excitation mecha-
nism 18 comprises the eccentric weight 185 and the motor
184 that rotates the eccentric weight 185. Thus, the excitation
mechanism 18 can be simplified and formed with less cost.
[0072] According to the second embodiment, the touch
panel 23a is rectangular in a front view (viewed from the
front). The excitation direction of the excitation mechanism
18 is perpendicular to the short side 23; of the touch panel
23a. More specifically, the rotation axis Ar of the eccentric
weight 185 or the motor 18a extends along the short side 235
of'the rectangular touch panel 23a. Accordingly, compared to
the case where the excitation direction of the excitation
mechanism 18 is along the short side 23/ or the rotation axis
Ar of the motor 18a is along the long side 23 %, the touch panel
unit 23 is not likely to slide in the in-plane direction (i.e., in
the XY plane). In other words, it is possible to easily achieve
the vibration along the longitudinal direction in which slide
components are less.

[0073] According to the second embodiment, the eccentric
weight 185 is located closer to the center of the short side 237
than the motor 18a. This makes the excitation point closer to
the gravity center of the touch panel unit 23. Thus, the touch
panel unit 23 can be effectively vibrated. Besides, compared
to the case where the eccentric weight 185 is located more
distant from the center of the short side 23; than the motor
184, the touch panel unit 23 is not likely to slide in the
in-plane direction (i.e., in the XY plane). In other words, it is
possible to easily achieve the vibration along the longitudinal
direction in which slide components are less.

[0074] The foregoing embodiments are susceptible to con-
siderable variation in their practice. For example, the embodi-
ments are described above as being applied to the television
apparatus or the notebook personal computer provided with
two display screens, the embodiments may be applied to any
other electronic device having a display panel and a front
panel in front of the display panel such as a notebook or
desktop computer with one display screen, a personal digital
assistant (PDA), a smartbook, a smartphone, a mobile phone,
and the like.

[0075] Besides, the specifications (motion system, struc-
ture, form, material, size, number, arrangement, etc.) can be



US 2013/0100596 Al

changed as required for the display device, the electronic
device, the display panel, the front panel, the panel unit, the
support base, the periphery member, the slide support mecha-
nism, the through portion, the elastic bush, the combining
portion, the combined member, the frame, the excitation
mechanism, the protrusion, and the like. For example, the
front panel need not necessarily be a touch panel. In addition,
the support base may be a member other than the housing
such as, for example, a member that constitutes the basis of
the device main body. The periphery member may be pro-
vided to part of the periphery of the front panel, and need not
necessarily surround the periphery in a frame-like manner.
The excitation mechanism may be a mechanism with a linear
motor. An element other than the screw, such as a rivet or the
like, may be used as the combining portion. Further, using a
nut as the combined member, the male screw portion may be
provided to the end of the combining portion so that the nut is
tightened thereon.

[0076] Although not illustrated, preferably, the excitation
mechanism is provided between a plurality of slide support
mechanisms. With this, the excitation mechanism can be
arranged closer to the gravity center of the touch panel unit,
and the touch panel unit can be effectively swung (vibrated).
Moreover, it can be made easier to suppress the variation in
slide (vibration) depending on the location of the touch panel
unit and to suppress the slide (vibration) of the touch panel
unit in the in-plane direction.

[0077] Although not illustrated, a portion where the elastic
bush extends in the outer diameter direction (in the above
embodiments, for example, the front-side extension portions
8fand 28f, and the back-side extension portions 8g and 28g,
etc.) may be brought into contact with the housing (for
example, the side wall) to obtain a structure that ensures or
adjusts the clearance between the touch panel unit and the
surrounding housing (opening periphery). In this case, it is
suitable to arrange the slide support mechanisms close to the
periphery of the touch panel unit. Moreover, using the contact
structure, the touch panel unit can be centered. Besides, a
portion where the elastic bush extends toward the side as
being held between the support bas and the touch panel unit
may be brought into contact with the housing (for example,
the side wall).

[0078] One of the supporting member and the supported
member may comprise an inward-looking flange that extends
from the outer circumference of the elastic bush toward the
inner circumference, and the elastic bush may be located on
the inner circumference side of the inward-looking flange and
on both sides in the axial direction (for example, cover while
surrounding). Each element integrated with the other of the
supporting member and the supported member may be
located on the inner circumference side of the elastic bush and
on both sides in the axial direction (for example, cover while
surrounding). In this case, the elastic bush functions as a
preventing member.

[0079] Although not illustrated, a portion integrated with
one of the supporting member and the supported member
may comprise an outward-looking flange that extends toward
the outer circumference, and the elastic bush may be located
onthe outer circumference side of the outward-looking flange
and on both sides in the axial direction (for example, cover
while surrounding). Each element integrated with the other of
the supporting member and the supported member may be
located on the outer circumference side of the elastic bush and
on both sides in the axial direction (for example, cover while
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surrounding). In this case also, the elastic bush functions as a
preventing member. In addition, the elastic bush may com-
prise a plurality of divisional bodies.

[0080] The sealing member (in the above embodiments, for
example, the sealing members 6 and 26, etc.) may be made of
an elastic material such as elastomer, sponge, or the like to
suppress the slide of the touch panel unit.

[0081] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel methods and systems described herein may
be embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the meth-
ods and systems described herein may be made without
departing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

What is claimed is:

1. An electronic device comprising:

a supporting member;

a display provided to the supporting member, the display
comprising a display screen;

a panel unit comprising a panel configured to cover the
display screen;

a combining mechanism configured to combine the sup-
porting member with the panel unit such that the panel
unit is supported in a displaceable manner with respect
to the supporting member and the display; and

a preventing member located between the panel unit and
the supporting member and between the combining
mechanism and the supporting member, and configured
to suppress displacement of the panel unit with respect
to the supporting member and the display.

2. The electronic device of claim 1, wherein

a through portion is formed in the preventing member,

a circumference portion of the preventing member is fitted
in either the supporting member or the panel unit, and

the combining mechanism comprises a combined member
configured to be combined with either the panel unit or
the supporting member via a combining portion passing
through the through portion, and configured to hold the
preventing member with either the panel unit or the
supporting member.

3. The electronic device of claim 2, wherein

the panelunit comprises a periphery member provided to at
least part of a periphery of the panel,

the preventing member is located on a side of the display
and behind the periphery member, and

the combining portion is configured to pass through the
through portion in a front-back direction of the display.

4. The electronic device of claim 3, wherein

the preventing member is configured to be supported by the
supporting member,

the combined member comprises a head and a male screw
portion,

the combining portion comprises a boss comprising a
female screw portion, wherein the female screw portion
protrudes backward from the periphery member and
threadedly engages with the male screw portion, and

the preventing member is configured to be held between
the head and the periphery member.

5. The electronic device of claim 4, wherein, at at least one

of a contact portion between the preventing member and the
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periphery member and a contact portion between the prevent-
ing member and the combining portion, a protrusion is pro-
vided to atleast one of the members which interfere with each
other.

6. The electronic device of claim 3, further comprising an
excitation mechanism located behind the periphery member.

7. The electronic device of claim 6, wherein the excitation
mechanism comprises an eccentric weight and a motor con-
figured to rotate the eccentric weight.

8. The electronic device of claim 6, wherein:

the panel comprises a rectangle shape in a front view, and

an excitation direction of the excitation mechanism is per-
pendicular to a short side of the rectangle shape of the
panel.

9. The electronic device of claim 7, wherein:

the panel comprises a rectangle shape in a front view, and

arotation axis of the eccentric weight extends along a short
side of the rectangle shape of the panel.

10. The electronic device of claim 9, wherein the eccentric
weight is located closer to the center of the short side than is
the motor.

11. A slide support comprising:

a base provided to a support base;

a supported member provided to a side of a supported

body;

an elastic bush to which a through portion is formed, the
elastic bush being configured to be supported by the base
on a side of the through portion;

a combining portion configured to protrude from the sup-
ported member and to pass through the through portion;
and

a combined member comprising a head and a male screw
portion combined with a female screw portion provided
to the combining portion, wherein

the base is located between the head and the supported
member,
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the elastic bush is configured to be held between the head

and the supported member, and

the supported member is slidably supported.

12. The electronic device of claim 11, wherein

a circumference portion of the elastic bush is fitted in the

base, and

the combining portion is configured to hold the elastic bush

with the base.

13. The electronic device of claim 11, wherein, at at least
one of a contact portion between the elastic bush and the
supported member and a contact portion between the elastic
bush and the combining portion, a protrusion is provided to at
least one of the members which interfere with each other.

14. The electronic device of claim 11, further comprising
an excitation mechanism provided to the side of the supported
body.

15. The electronic device of claim 13, wherein the excita-
tion mechanism comprises an eccentric weight and a motor
configured to rotate the eccentric weight.

16. The electronic device of claim 14, wherein:

the supported body comprises a rectangle shape in a front

view, and

an excitation direction of the excitation mechanism is per-

pendicular to a short side of the rectangle shape of the
supported body.

17. The electronic device of claim 15, wherein:

the supported body comprises a rectangle shape in a front

view, and

a rotation axis of the eccentric weight extends along a short

side of the rectangle shape of the supported body.

18. The electronic device of claim 17, wherein the eccen-
tric weight is located closer to the center of the short side than
is the motor.



