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ELECTRONIC APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from Japanese Patent Application No. 2010-
139793, filed Jun. 18, 2010; the entire contents of which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an electronic apparatus.

BACKGROUND

[0003] An electronic apparatus, such as a portable tele-
phone or a portable game machine, comprises a module con-
tained inside a casing and configured to vibrate the electronic
apparatus. The module is, for example, a motor comprising a
rotating shaft and an eccentric weight attached to the rotating
shaft.

[0004] A module provided for this type of electronic appa-
ratus is very small. Such a small module is hard to attach
accurately to an intended position inside the casing. For
example, the module may be attached and directed in a dif-
ferent direction from the intended direction.

BRIEF DESCRIPTION OF THE DRAWINGS

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

[0006] FIG. 11is a perspective view of a portable computer
according to one embodiment;

[0007] FIG. 2 is an exploded perspective view of the por-
table computer according to the embodiment;

[0008] FIG. 3 is a perspective view of a mask member
employed in the embodiment;

[0009] FIG. 4 is a plan view showing part of the mask
member of the embodiment in an enlarged scale;

[0010] FIG. 5 is a perspective view of a module unit
employed in the embodiment;

[0011] FIG. 6 is an exploded perspective view of the mod-
ule unit of the embodiment;

[0012] FIG.7 is a sectional view taken along line F7-F7 in
FIG. 4;
[0013] FIG. 8 is a sectional view taken along line F8-F8 in
FIG. 4;
[0014] FIG.9isaperspective view showing the mask mem-

ber of the embodiment in the state where the module unit and
a fixing member are removed; and

[0015] FIG. 10 is a perspective view showing a state where
the fixing member is separated from the mask member of the
embodiment.

DETAILED DESCRIPTION

[0016] Various embodiments will be described hereinafter
with reference to the accompanying drawings.

[0017] In general, according to one embodiment, an elec-
tronic apparatus includes a casing, a module unit, an instal-
lation portion, and a holding portion. The module unit
includes an elastic cover member including a projection; and
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a module fitted in the cover member. The installation portion
is provided inside the casing and configured to receive the
module unit. The holding portion is projected from the instal-
lation portion and configured to surround and hold the mod-
ule unit. The holding portion includes: a fitting portion which
is located at a peripheral region thereof and in which the
projection is fitted; and a pair of edge portions configured to
define the fitting portion and being more away from each
other at positions closer to a peripheral region of the holding
portion. The projection is in contact with the edge portions
and is exposed in the fitting portion to an outside region of the
holding portion.

[0018] An embodiment will now be described below with
reference to FIGS. 1 through 10. In this specification, the side
nearest the user is defined as the front; that furthest from the
user, the rear; that to the left of the user, the left; that to the
right of the user, the right; that facing upward relative to the
user, up; and that facing downward relative to the user, down.
[0019] FIG. 1 is a perspective view of a portable computer
1. The personal computer 1 is an example of an electronic
apparatus. As shown in FIG. 1, the personal computer 1
comprises a first unit 3 and a second unit 4.

[0020] The first unit 3 and the second unit 4 are coupled
together by means of a hinge mechanism 6. The hinge mecha-
nism 6 is coupled to an end portion of the first unit 3 in such
a manner as to enable rotation around a first axis Ax1. The
hinge mechanism 6 is coupled to an end portion of the second
unit 4 in such a manner as to enable rotation around a second
axis Ax2. The first axis Ax1 and the second axis Ax2 extend
in parallel to each other.

[0021] The first unit 3 and the second unit 4 are rotatable
relative to each other, between an expanded state (shown in
FIG. 1) and a folded state (not shown). In the expanded state,
the second unit 4 is adjacent to the first unit 3. In the folded
state, the second unit 4 is laid on the first unit 3.

[0022] The first unit 3 comprises a flat box-like first casing
10 and a touch screen module 11. The first casing 10 is an
example of a casing. The touch screen module 11 is formed,
for example, by laying a transparent touchpanel 114 on the
display section of a liquid display. The touch screen module
11 is contained in the first casing 10.

[0023] A first opening section 12 is provided on the inner
surface 104 of the first casing 10. In the folded state, the inner
surface 10q is opposed to the second unit 4. The first opening
section 12 permits the touchpanel 11a to be exposed to the
outside of the first unit 3.

[0024] The second unit 4 comprises a flat box-like second
casing 15 and a display module 16. The display module 16 is
aliquid crystal display, for example. The display module 16 is
contained in the second casing 15.

[0025] A second opening section 17 is formed in the inner
surface 15a of the second casing 15. In the folded state, the
inner surface 15q is opposed to the first unit 3. The second
opening section 17 permits the screen 16a of the display
module 16 to be exposed to the outside of the second unit 4.
[0026] FIG. 2 is an exploded perspective view of the por-
table computer 1. As shown in FIG. 2, the first casing 10
comprises a mask member 21 and a base member 22. The
mask member 21 is attached to the base member 22. The
touch screen module 11 is located between the mask member
21 and the base member 22.

[0027] FIG. 3 is a perspective view of the mask member 21
employed in the embodiment. The mask member 21 forms
the inner surface 10a of the first casing 10, as shown in FIG.
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2. As shown in FIG. 3, the mask member 21 comprises an
inner face 21a located opposite the inner surface 10q.

[0028] FIG. 4 is a plan view showing part of the mask
member 21 in an enlarged scale. The mask member 21 is
provided with an installation portion 25 on the inner face 21a.
The installation portion 25 is part of the inner face 21a pro-
vided inside the first casing 10. The installation portion 25
may be provided independently of the mask member 21.
[0029] The installation portion 25 is provided with a hold-
ing portion 26. A module unit 27 is arranged on the installa-
tion portion 25 in the state where it is surrounded by the
holding portion 26. A fixing member fixing member 28 is
attached to the holding portion 26 in such a manner that it
covers the module unit 27. The holding portion 26, the mod-
ule unit 27 and fixing member 28 will be described in detail.
[0030] The module unit 27 is contained inside the first
casing 10. The module unit 27 is very small in comparison
with the personal computer 1. The size of the module unit 27
is determined in accordance with the size and the manner of
application of the personal computer 1.

[0031] FIG. 5 is a perspective view of the module unit 27.
FIG. 6 is an exploded perspective view of the module unit 27.
The module unit 27 comprises a cover member 31, a module
32 and cables 33. The module 32 is fitted into the cover
member 31.

[0032] The module unit 27 comprises a first side face 35, a
second side face 36 (shown in FIG. 7), a first bottom face 37,
a second bottom face 38 and a top face 39. The first bottom
face 37 and the second bottom face 38 are examples of a
bottom face of a module unit.

[0033] The second side face 36 is opposite the first side face
35. Thefirst bottom face 37 is curved. The second bottom face
38 is flat and is projected from the first bottom face 37.

[0034] The first bottom face 37 and the second bottom face
38 are opposed to the installation portion 25. The first bottom
face 37 islocated in a side of one end 314 of the cover member
31. The second bottom face 38 is located in a side of the other
end 315 of the cover member 31. The top face 39 is located
opposite the first bottom face 37 and second bottom face 38.
[0035] The module 32 is a so-called vibrating motor. As
shown in FIG. 6, the module 32 comprises a trunk portion 41,
an overhang portion 42, a rotating shaft 43 and an eccentric
weight 44. The trunk portion 41 is cylindrical. The trunk
portion 41 need not be cylindrical but may have another
elongated shape such as a square pillar.

[0036] The rotating shaft 43 extends from one end 41a of
the trunk portion 41 and coaxial with the trunk portion 41. The
eccentric weight 44 is attached to the rotating shaft 43. The
overhang portion 42 is provided at the other end 415 of the
trunk portion 41. The overhang portion 42 is projected out-
ward from the outer circumference of the trunk portion 41.
[0037] The cables 33 extend from the other end 415 of the
trunk portion 41. As shown in FIG. 5, a connector is provided
at ends of the cables 33. The cables 33 are installed inside the
first casing 10 and used for input of signals to the module 32.

[0038] The cover member 31 is formed of an elastic mate-
rial such as synthetic rubber. The cover member 31 forms the
first side face 35, second side face 36, first bottom face 37,
second bottom face 38 and top face 39 of the module unit 27.
[0039] The cover member 31 is provided with a projection
47, ahole section 48, an extended portion 49, and an engage-
ment portion 51 (shown in FIG. 8). The projection 47 is
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provided on the first side face 35. In other words, the projec-
tion 47 is provided on only one side face of the cover member
31.

[0040] Theprojection 47 is projected from the first side face
35 at a position close to the top face 39. As shown in FIG. 5,
the projection 47 is substantially triangular and has its apex
oriented toward the first bottom face 37 and second bottom
face 38.

[0041] FIG. 7 is a sectional view taken along line F7-F7 in
FIG. 4 and showing part of the mask member 21, module unit
27 and fixing member 28. As shown in FIG. 7, dimension W
of the module unit 27 as measured between the first side face
35 and the second side face 36 is less than dimension H
between the first bottom face 37 and top face 39. Likewise,
dimension W between the first side face 35 and the second
side face 36 is less than the dimension between the second
bottom face 38 and the top face 39.

[0042] FIG. 8 is a sectional view taken along line F8-F8 in
FIG. 4 and showing part of the mask member 21, module unit
27 and fixing member 28. As shown in FIG. 8, the hole section
48 extends from one end 31a of the cover member 31 to the
other end 315 thereof.

[0043] The extended portion 49 is projected from the other
end 315 of the cover member 31. The second bottom face 38
of'the module unit 27 is continuous with the extended portion
49. The end of the extended portion 49 is located outward of
the end of the module 32.

[0044] The engagement portion 51 is depressed from the
inner circumferential surface 31¢ of the cover member 31 that
defines the hole section 48. The engagement portion 51 is
located adjacent to the extended portion 49. It should be noted
that the engagement portion 51 may be provided at another
position on the inner circumferential surface 31¢ of the cover
member 31 or may be provided for the extended portion 49.
[0045] The trunk portion 41 of the module 32 is inserted
into the hole section 48 from the other end 314 of the cover
member 31. When the trunk portion 41 is inserted into the
hole section 48, the overhang portion 42 comes into engage-
ment with the engagement portion 51. Since the overhang
portion 42 is engaged or latched by the engagement portion
51, the module 32 is prevented from slipping off the hole
section 48.

[0046] FIG.9isaperspective view showing the mask mem-
ber 21 in the state where the module unit 27 and the fixing
member fixing member 28 are removed. As shown in FIG. 9,
the holding portion 26 protrudes from the installation portion
25. The holding portion 26 includes a first rib 55, a second rib
56 and a third rib 57. The second rib 56 is opposed to the first
rib 55.

[0047] The first rib 55, second rib 56 and third rib 57 pro-
trude from the installation portion 25. The first rib 55, second
rib 56 and third rib 57 may be integral with one another. The
first rib 55, second rib 56 and third rib 57 surround the module
unit 27 mounted on the installation portion 25.

[0048] As shownin FIG. 7, the first rib 55 is in contact with
the first side face 35 of the module unit 27. The second rib 56
is in contact with the second side face 36 of the module unit
27. The first rib 55 and second rib 56 secure and hold the
module unit 27.

[0049] Asshownin FIG. 8, the third rib 57 is opposed to the
end of the extended portion 49. Distance [.1 between the third
rib 57 and the cover member 31 is shorter than distance L2
between the third rib 57 and the module 32. The extended
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portion 49 may be in contact with the third rib 57. The module
32 is separate from the third rib 57.

[0050] As shown in FIG. 9, the first rib 55 is provided with
a fitting portion 61. The fitting portion 61 is a cutout section
formed at the distal end 55a of the first rib 55. The fitting
portion 61 is provided only for the first rib 55.

[0051] The distal end 554 of the first rib 55 is an example of
a peripheral region of the holding portion. The fitting portion
61 is not limited to the distal end 55a but may be provided at
another portion of the first rib 55. The first rib 55 has a pair of
edge portions 62 that define the fitting portion 61.

[0052] The edge portions 62 are provided in such a manner
that they are more away from each other at positions closer to
the distal end 554 of the first rib 55. Because the edge portions
62 have such a structure, the fitting portion 61 forms a sub-
stantial triangle having its apex orientated toward the instal-
lation portion 25. The shape of the fitting portion 61 corre-
sponds to that of the projection 47 of the cover member 31.
[0053] FIG. 10 is a perspective view showing a state where
the fixing member 28 is separated from the mask member 21
and the module unit 27. As shown in FIG. 10, the projection
47 of the cover member 31 is fitted into the fitting portion 61.
[0054] Since the shape of the fitting portion 61 corresponds
to that of the projection 47, the projection 47 comes into
contact with the edge portions 62. It should be noted that the
shape of the projection 47 may be different from that of the
fitting portion 61. The projection 47 inside the fitting portion
61 is exposed to the outside of the holding portion 26.
[0055] As shown in FIG. 7, when the module unit 27 is
mounted on the mask member 21 and held by the holding
portion 26, the module unit 27 protrudes from the holding
portion 26. In other words, the top face 39 of the module unit
27 is located more away from the installation portion 25 than
is the distal end of the holding portion 26.

[0056] The firstrib 55 includes a pair of first claws 554. The
first claws 55b protrude from the first rib 55 in a direction
away from the module unit 27. The second rib 56 includes a
second claw 56a4. The second claw 564 protrudes from the
second rib 56 in a direction away from the module unit 27.
[0057] The fixing member 28 is formed, for example, by
bending a metallic plate. The fixing member 28 covers the top
face 39 of the module unit 27 and is fixed to the holding
portion 26. The fixing member 28 fixes the module unit 27 in
such a manner that the module unit 27 is held by the holding
portion 26.

[0058] The fixing member 28 is provided with a plurality of
engagement holes 64. The engagement holes 64 are provided
at positions corresponding to the claws 555 and second claw
56a. The first claws 556 and second claw 56a fit into the
engagement holes 64.

[0059] The fixing member 28 is in contact with the top face
39 of the module unit 27 projected from the holding portion
26. The fixing member 28 presses the module unit 27 against
the installation portion 25. Therefore, the fixing member 28
firmly fixes the module unit 27. When the module 32 is
driven, this structure permits vibration to be reliably trans-
mitted from the module 32 to the cover member 31.

[0060] As shown in FIG. 9, the installation portion 25 is
provided with an auxiliary rib 66. The auxiliary rib 66 is
integral with the first rib 55, second rib 56 and installation
portion 25. As shown in FIG. 7, the auxiliary rib 66 supports
the module unit 27.

[0061] As shown in FIG. 10, a pair of fourth ribs 68 pro-
trude from the installation portion 25. The fourth ribs 68
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surround the eccentric weight 44 of the module unit 27. The
fourth ribs 68 are provided in such a manner that a certain gap
is provided between the eccentric weight 44 and the fourth
ribs 68 even when the eccentric weight 44 is rotated. The
fourth ribs 68 may be integral with the first rib 55, second rib
56 and third rib 57.

[0062] In the personal computer 1 having the above-men-
tioned structure, the fitting portion 61 is provided for the
holding portion 26, which surrounds and holds the module
unit 27. When the module unit 27 is held by the holding
portion 26, the projection 47 of the module unit 27 fits into the
fitting portion 61. The projection 47 is exposed to the outside
of the holding portion 26.

[0063] When the module unit 27 is mounted on the mask
member 21, the module unit 27 is pushed into the region
between the first rib 55 and second rib 56 of the holding
portion 26 in such a manner that the projection 47 is fitted into
the fitting portion 61.

[0064] When the module unit 27 is mounted on the mask
member 21 accurately, the projection 47 fits into the fitting
portion 61. Since the projection 47 is exposed, it is easy to
confirm whether or not the module unit 27 is accurately
mounted on the mask member 21. In this manner, the module
32 is easily mounted in a predetermined state.

[0065] If the module unit 27 is pushed toward the holding
portion 26 in an unintended direction or at an unintended
position, the projection 47 may come into contact with the
holding portion 26, for example. Alternatively, the projection
47 may be positioned away from the fitting portion 61. In this
manner, the module unit 27 is prevented from being mounted
in an undesirable manner.

[0066] The edge portions 62 are provided in such a manner
that they are more away from each other at positions closer to
the distal end 55a of the first rib 55. Since this structure
permits the fitting portion 61 to be a substantial triangle, the
projection 47 can be formed with a large manufacturing tol-
erance. Even the projection 47 prepared under such a manu-
facturing condition is reliably fitted into the fitting portion 61.
In addition, the direction in which the module unit 27 should
be pushed into the holding portion 26 is readily understood.
[0067] The module is not limited to a vibrating motor
wherein an eccentric weight is attached to a rotating shift; it
may be a vibrating motor having a disc shape. In addition, the
module is not limited to a motor but an actuator, a speaker, etc.
[0068] 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 embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing 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 apparatus comprising:

a cover member, the cover member comprising a projec-
tion, and the cover member configured to accomodate a
motor module;

an installation portion configured to accomodate the cover
member; and

a holding portion projected from the installation portion
and configured to surround the cover member,
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wherein the holding portion comprises:

a fitting portion located at a peripheral region of the
holding portion, the fitting portion configured to acco-
modate the projection such that the projection is
exposed in the fitting portion to an outside region of
the holding portion.

2. The electronic apparatus of claim 1, wherein:

the holding portion comprises a first rib comprising the
fitting portion, and a second rib opposed to the first rib;
and

the cover member is located between the first rib and the
second rib and comprises:

a first side face on which the projection is located and
which is in contact with the first rib; and a second side
face opposed to the first side face and in which is in
contact with the second rib.

3. The electronic apparatus of claim 2, wherein:

the cover member comprises a bottom face opposed to the
installation portion and an top face opposite the bottom
face; and

a distance between the first side face and the second side
face is shorter than a distance between the bottom face
and the top face.

4. The electronic apparatus of claim 3 further comprising:

a fixing member covering the top face of the cover member
and secured to the holding portion, the fixing member
configured such that the holding portion holds the cover
member.

5. The electronic apparatus of claim 4, wherein the fixing

member is configured such that the cover member is against
the installation portion.

6. The electronic apparatus of claim 5, wherein:

the motor module comprises an elongated trunk portion
and an overhang portion provided on the trunk portion
and projected from the trunk portion; and
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the cover member comprises a hole section into which the
trunk portion is inserted and an engagement portion
which is engageable with the overhang portion.

7. The electronic apparatus of claim 6, wherein:

the holding portion comprises a third rib configured to
surround the cover member in cooperation with the first
rib and the second rib; and

a distance between the third rib and the cover member is
shorter than a distance between the third rib and the
module.

8. The electronic apparatus of claim 5, wherein the motor

module comprises a motor.

9. An electronic apparatus comprising:

a cover member, the cover member comprising a projec-
tion, and the cover member configured to accomodate a
motor module;

an installation portion configured to accomodate the cover
member; and

a holding portion projected from the installation portion,
the holding portion configured to surround the cover
member, the holding portion comprising a fitting portion
configured to accomodate the projection,

wherein the projection is exposed in the fitting portion to an
outside region of the holding portion.

10. The electronic apparatus of claim 9, wherein:

the fitting portion comprises a cutout section provided in a
peripheral region of the holding portion;

the holding portion comprises a pair of edge portions con-
figured to define the fitting portion, the edge portions
located more distant from each other at positions closer
to the peripheral region of the holding portion than to a
central region of the holding portion; and

wherein the projection is in contact with the edge portions.
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