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(54) CUSHION FOR A FOLDING HANDHELD ELECTRONIC DEVICE AND WATERPROOFING 
STRUCTURE FOR A FOLDING HANDHELD ELECTRONIC DEVICE

(57) There is disclosed a cushion of a folding portable
electronic device which can prevent the increase of man-
ufacturing cost, prevent the permeation of water into cas-
es and prevent the cases from being damaged at a folding
operation. A cushion 107 includes a projecting part 107a
which is disposed in one case 110 and projects from one
surface to come in contact with the other case in a closed

state; and a body part 107b having a side surface sand-
wiched between an outer surface of a frame constituent
member 101 which constitutes a frame of the one surface
and an inner surface of a back surface constituent mem-
ber 102 to cover a back surface which is the surface on
a side opposite to the one surface of the one case, where-
by the body part closely comes in contact therewith.
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Description

Technical Field

[0001] The present invention relates to a cushion of a
folding portable electronic device and a waterproof struc-
ture of the folding portable electronic device.

Background Art

[0002] In recent years, portable electronic devices
each having a waterproof function have increased. The
waterproof function of each portable electronic device is
realized by preventing the permeation of water into a case
of the device with a waterproof packing incorporated into
the case.
[0003] In Patent Literature (PTL) 1, there is disclosed
a portable electronic device including a frame-like water-
proof packing which surrounds an opening for display.
[0004] Moreover, there is a folding portable electronic
device in which one case and the other case are con-
nected at the ends thereof. In such a folding portable
electronic device, the cases come in contact with each
other and are damaged sometimes, when a user per-
forms a folding operation.
[0005] In PTL 2, there is disclosed a folding portable
electronic device in which a shock absorbing cushion is
disposed in a portion of one case which comes in contact
with the other case.

Citation List

Patent Literatures

[0006]

PTL 1: JP-A-2005-333290 (paragraphs 0024 to
0032, and Fig. 1)
PTL 2: JP-A-2005-1 59566 (paragraphs 0032 to
0050, and Fig. 6)

Summary of Invention

Technical Problem

[0007] However, when a waterproof packing is dis-
posed in an electronic device for the purpose of prevent-
ing the permeation of water into cases and a shock ab-
sorbing cushion is further disposed in the electronic de-
vice for the purpose of absorbing shock at a folding op-
eration, the number of components of the electronic de-
vice and the number of assembling steps increase, which
causes the problem that manufacturing cost increases.
[0008] Thus, an object of the present invention is to
provide a cushion of a folding portable electronic device
which can prevent the increase of manufacturing cost,
prevent the permeation of water into cases and prevent
the cases from being damaged at a folding operation,

and a waterproof structure of the folding portable elec-
tronic device.

Solution to Problem

[0009] A cushion of a folding portable electronic device
according to the present invention is a cushion of a folding
portable electronic device comprising one case and the
other case and being settable to a closed state where
one surface of the one case is covered with the other
case and an opened state where the one surface is
opened, characterized by including a projecting part
which is disposed in the one case and projects from the
one surface to come in contact with the other case in the
closed state; and a body part having a side surface sand-
wiched between an outer surface of a frame constituent
member which constitutes a frame of the one surface
and an inner surface of a back surface constituent mem-
ber to cover a back surface which is the surface on a side
opposite to the one surface of the one case, whereby the
body part closely comes in contact therewith.
[0010] A waterproof structure of a folding portable elec-
tronic device according to the present invention is a wa-
terproof structure of a folding portable electronic device
comprising one case and the other case and being set-
table to a closed state where one surface of the one case
is covered with the other case and an opened state where
the one surface is opened, characterized by comprising
a cushion including: a projecting part which is disposed
in the one case and projects from the one surface to come
in contact with the other case in the closed state; and a
body part having a side surface sandwiched between an
outer surface of a frame constituent member which con-
stitutes a frame of the one surface and an inner surface
of a back surface constituent member to cover a back
surface which is the surface on a side opposite to the
one surface of the one case, whereby the body part close-
ly comes in contact therewith.

Advantageous Effects of Invention

[0011] According to the present invention, a projecting
part of a cushion disposed in one case comes in contact
with the other case in a closed state, and hence it is pos-
sible to prevent the cases from being damaged. Moreo-
ver, a body part of the cushion is sandwiched between
an outer surface of a frame constituent member and an
inner surface of a back surface constituent member and
closely comes in contact therewith, and hence it is pos-
sible to prevent the permeation of water into the cases.
Furthermore, since the cushion includes the projecting
part and the body part, it is possible to prevent the in-
creases of the number of components and the number
of assembling steps, and it is possible to prevent the in-
crease of manufacturing cost of a folding portable elec-
tronic device.
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Brief Description of Drawings

[0012]

Fig. 1 is a perspective view showing the appearance
of a cushion of a folding portable electronic device.
Fig. 2 is an exploded perspective view showing the
folding portable electronic device.
Fig. 3 is a perspective view showing the appearance
of a waterproof abutment cushion.
Fig. 4 is a sectional view of the waterproof abutment
cushion.
Fig. 5 is a perspective view showing the appearance
of an upper rear case.
Fig. 6 is a perspective view showing the appearance
of an upper front case.
Fig. 7 is a sectional view of a part of an upper case
from which through holes of the waterproof abutment
cushion, claw portions of the upper rear case and
fitting portions of the upper front case are omitted.
Fig. 8 is a sectional view of a part of the upper case
which is provided with the through hole of the water-
proof abutment cushion, the claw portion of the upper
rear case, and the fitting portion of the upper front
case.
Fig. 9 is a sectional view showing a summary of the
present invention.

Description of Embodiment

[0013] An exemplary embodiment of a cushion of a
folding portable electronic device according to the
present invention will be described with reference to the
drawings. Fig. 1 is a perspective view showing the ap-
pearance of the folding portable electronic device.
[0014] The cushion of the folding portable electronic
device according to the present invention is disposed in
the folding portable electronic device including an upper
case 10 provided with a display section 11, and a lower
case 20 connected to the upper case 10 via a hinge 9
and provided with an operating section 21 as shown in
Fig. 1. In the folding portable electronic device, the upper
case 10 turns around an end thereof which is a shaft
where the upper case is connected to the lower case 20
via the hinge 9, and the device is settable to a closed
state where the display section 11 is covered with the
operating section 21 of the lower case 20 and an opened
state where the display section 11 is opened. It is to be
noted that Fig. 1 shows the folding portable electronic
device set to the opened state.
[0015] Fig. 2 is an exploded perspective view showing
the folding portable electronic device. Fig. 2 shows that
the upper case 10 includes a screen 8, a waterproof abut-
ment cushion 7, an upper front case 1, an upper circuit
substrate 5, and an upper rear case 2. Moreover, Fig. 2
shows that the lower case 20 includes a lower front case
3, a lower circuit substrate 6, and a lower rear case 4.
[0016] As shown in Fig. 2, the upper front case 1 is

formed into a thin plate-live rectangular parallelepiped
shape provided with a hollow portion. Moreover, one side
surface of the upper front case 1 is provided with con-
necting portions to be connected to the lower case 20
via the hinge 9.
[0017] The waterproof abutment cushion 7 is a resin
such as a rubber formed into such a U-shape as to cover
the other side surfaces of the upper front case 1 excluding
the one side surface provided with the connecting por-
tions. Moreover, the waterproof abutment cushion 7 is
disposed between an outer surface of the upper front
case 1 and an inner wall (an inner surface) of the upper
rear case 2.
[0018] Fig. 3 is a perspective view showing the appear-
ance of the waterproof abutment cushion 7. As shown in
Fig. 3, the waterproof abutment cushion 7 includes two
long sides which are parallel to each other and one short
side which connects ends on the one side of the two long
sides to each other thereof, and thus the waterproof abut-
ment cushion 7 is formed into a U-shape.
[0019] Fig. 4 is a sectional view of the waterproof abut-
ment cushion 7. As shown in Fig. 4, the waterproof abut-
ment cushion 7 is formed into a shape including a head
part 7a disposed in an upper part, a hem part 7c disposed
in a lower part, and a body part 7b connecting the head
part 7a to the hem part 7c. As shown in Fig. 4, a width
of the head part 7a is larger than that of the body part
7b. Moreover, the hem part 7c is tilted toward the inside
of the U-shaped waterproof abutment cushion 7 and con-
nected to the body part 7b.
[0020] Furthermore, the body part 7b is provided with
through holes 10a to 10g which are holes for fitting the
cushion into the upper front case 1 and the upper rear
case 2. As shown in Fig. 3, the through holes 10a to 10c
are disposed in the one long side of the waterproof abut-
ment cushion 7. Moreover, the through holes 10d to 10f
are disposed in the other long side of the waterproof abut-
ment cushion 7. The through hole 10g is disposed in the
short side of the waterproof abutment cushion 7.
[0021] In addition, portions of the hem part 7c in the
vicinities of the respective through holes 10a to 10g are
formed so as to become longer than the other portions.
[0022] Fig. 5 is a perspective view showing the appear-
ance of the upper rear case 2. As shown in Fig. 5, claw
portions 12a to 12g having a convex shape are disposed
at positions corresponding to the through holes 10a to
10g of the waterproof abutment cushion 7, in the inner
wall of the upper rear case 2.
[0023] Fig. 6 is a perspective view showing the appear-
ance of the upper front case 1. As shown in Fig. 6, fitting
porti ons 11a a to 11g having a convex shape are dis-
posed at positions corresponding to the through holes
10a to 10g of the waterproof abutment cushion 7, in the
outer surface of the upper front case 1.
[0024] Fig. 7 is a sectional view of a part of the upper
case 10 from which the through holes 10a to 10g of the
waterproof abutment cushion 7, the claw portions 12a to
12g of the upper rear case 2 and the fitting portions 11a
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to 11g of the upper front case 1 are omitted.
[0025] As shown in Fig. 7, the body part 7b of the wa-
terproof abutment cushion 7 of the upper case 10 is sand-
wiched between the inner wall of the upper rear case 2
and the outer surface of the upper front case 1 and closely
comes in contact therewith, and hence it is possible to
prevent the permeation of water from the outside to the
inside of the upper case 10.
[0026] Moreover, as shown in Fig. 7, an upper edge of
the head part 7a of the waterproof abutment cushion 7
of the upper case 10 projects upwardly from the upper
front case 1, the upper rear case 2 and the screen 8.
Therefore, when the folding portable electronic device
changes from the opened state to the closed state, the
lower case 20 comes in contact with the upper edge of
the head part 7a of the waterproof abutment cushion 7
formed of a resin such as the rubber, and does not come
in contact with the upper front case 1, the upper rear case
2 and the screen 8, and hence it is possible to prevent
the lower case 20 and the upper case 10 from being
damaged.
[0027] As shown in Fig. 7, in the upper case 10, the
lower surface of the head part 7a of the waterproof abut-
ment cushion 7, the side surface of the body part 7b and
the upper surface of the hem part 7c are formed in such
a shape as to hold an end of the upper front case 1 therein,
and hence it is possible to prevent the waterproof abut-
ment cushion 7 from dropping down from the upper front
case 1 in an assembling process of the upper case 10.
Therefore, an assembling operation of the upper case
10 can be made easier.
[0028] Fig. 8 is a sectional view of a part of the upper
case 10 which is provided with the through hole 10a of
the waterproof abutment cushion 7, the claw portion 12a
of the upper rear case 2, and the fitting portion 11a of the
upper front case 1. It is to be noted that the part provided
with the through hole 10a of the waterproof abutment
cushion 7, the claw portion 12a of the upper rear case 2
and the sitting portion 11a of the upper front case 1 will
be described as an example, but in the upper case 10,
parts provided with the through hotels 10b to 10g of the
waterproof abutment cushion 7, the claw portions 12b to
12g of the upper rear case 2 and the fitting portions 11b
to 11g of the upper front case 1 also have a similar con-
stitution.
[0029] As shown in Fig. 8, the lower side of the claw
portion 12a of the upper rear case 2 is provided with a
surface (hereinafter referred to as the claw portion bottom
surface). The fitting portion 11a of the upper front case
1 is connected to a lower end of the outer surface of the
upper front case 1. Moreover, the upper side of the fitting
portion 11a of the upper front case 1 is provided with a
surface which abuts on the claw portion bottom surface
of the claw portion 12a of the upper rear case 2. The
fitting portion 11a of the upper front case 1 abuts on the
claw portion bottom surface of the claw portion 12a of
the upper rear case 2 in the through hole 10a of the wa-
terproof abutment cushion.

[0030] According to the present embodiment, since the
head part 7a of the waterproof abutment cushion 7 comes
in contact with the lower case 20 in the closed state of
the folding portable electronic device, it is possible to
prevent the upper case 10 and the lower case 20 from
being damaged. Moreover, since the body part 7b of the
waterproof abutment cushion 7 is sandwiched between
the outer surface of the upper front case I and the inner
surface of the upper rear case 2 and closely comes in
contact therewith, it is possible to prevent the permeation
of water into the upper case 10. Furthermore, since the
waterproof abutment cushion 7 includes the head part
7a and the body part 7b, the number of components and
the number of assembling steps do not increase, but it
is possible to realize the waterproofing of the folding port-
able electronic device and the preventing of the upper
case 10 and the lower case 20 from being damaged.
[0031] Next, a summary of the present invention will
be described. Fig. 9 is a sectional view showing the sum-
mary of the present invention. As shown in Fig. 9, a cush-
ion 107 according to the present invention includes a
projecting part 107a (corresponding to the head part 7a
shown in Fig. 4, Fig. 7 and Fig. 8) which is disposed in
one case 110 (corresponding to the upper case 10 shown
in Fig. 1) and projects from one surface (the surface con-
stituted by the upper front case 1 and the screen 8 shown
in Fig. 2, and opposed to the lower case 20 in the closed
state) to come in contact with the other case (the lower
case 20 shown in Fig. 1) in the closed state; and a body
part 107b having a side surface sandwiched between an
outer surface of a frame constituent member 101 (corre-
sponding to the upper front case 1 shown in Fig. 2, Fig.
6, Fig. 7 and Fig. 8) which constitutes a frame of the one
surface and an inner surface of a back surface constituent
member 102 (corresponding to the upper rear case 2
shown in Fig. 2, Fig. 5, Fig. 7 and Fig. 8) to cover a back
surface which is the surface on a side opposite to the
one surface of the one case, whereby the body part close-
ly comes in contact therewith.
[0032] According to such a constitution, since the pro-
jecting part 107a of the cushion 107 comes in contact
with the other case in the closed state of the folding port-
able electronic device, it is possible to prevent the one
case 110 and the other case from being damaged. More-
over, since the body part 107b of the cushion 107 is sand-
wiched between the outer surface of the frame constitu-
ent member 101 and the inner surface of the back surface
constituent member 102 and closely comes in contact
therewith, it is possible to prevent the permeation of water
into the one case 110. Furthermore, since the cushion 7
includes the projecting part 107a and the body part 107b,
the number of components and the number of assem-
bling steps do not increase, but it is possible to realise
the waterproofing of the folding portable electronic device
and the preventing of the one case 110 and the other
case from being damaged.
[0033] Moreover, in the above exemplary embodi-
ment, the cushion of the folding portable electronic device
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according to the following (1) to (4) is also disclosed.
[0034] (1) The cushion 107 of the folding portable elec-
tronic device, wherein on the outer surface of the frame
constituent member 101 of the one case 110, there are
disposed fitting portions having a convex shape and pro-
vided with upper surfaces which abut on bottom surfaces
of claw portions having a convex shape and disposed on
the inner surface of the back surface constituent member
102, the cushion including through holes through which
the fitting portions of the frame constituent member 101
pass, so that the upper surfaces of the fitting portions
abut on the bottom surface of the back surface constitu-
ent member 102. According to such a constitution, the
cushion 107 is disposed by engaging convex parts of the
frame constituent member 101 and the back surface con-
stituent member 102 with each other, and hence, the
cushion 107 can easily be assembled in the one case
110, as compared with a case where the cushion 107 is
fitted under pressure into the one case. In addition, it is
possible to prevent the occurrence of the problem that it
becomes difficult to peel the cushion 107, to disassemble
the one case 110 or to reuse the cushion 107, which
occurs when the cushion 107 is attached to the one case
110 by use of a double-coated adhesive tape. That is,
according to the present constitution, the one case 110
can easily be disassembled, and further, the cushion 107
can be reused, unlike the case where the cushion 107 is
attached to the one case 110 by use of the double-coated
adhesive tape.
[0035] (2) The cushion 107 of the folding portable elec-
tronic device, wherein the lower side of the projecting
part 107a is provided with a projecting lower surface
which abuts on an end of the frame constituent member
101 on the side of the one surface, the lower side of the
body part 107b is provided with a hem part which abuts
on an end of the bottom surface of the frame constituent
member 101, and the end of the frame constituent mem-
ber 101 is held by the projecting lower surface, and the
side surface of the body part and the hem part. According
to such a constitution, it is possible to prevent the cushion
107 from dropping down from the frame constituent mem-
ber 101, in an assembling process of the one case 110.
Therefore, the assembling operation of the one case 110
can be facilitated.
[0036] (3) The cushion 107 of the folding portable elec-
tronic device, which is disposed in the one case provided
with a display section (corresponding to the display sec-
tion 11 shown in Fig. 1).
[0037] (4) The cushion 107 of the folding portable elec-
tronic device, which is formed into such a U-shape as to
cover three surfaces which are perpendicular to the sur-
face of the frame constituent member having a rectan-
gular parallelepiped outer shape on the side of the one
surface and to the surface thereof on the side of the back
surface and which are not provided with any connecting
portions to be connected to the other case.
[0038] This application claims the priority on the basis
of Japanese Patent Application No. 2010-108010 filed

on May 10, 2010, which is incorporated by reference
herein in its entirety.
[0039] The present invention has been described
above with reference to the exemplary embodiment, but
the present invention is not limited to the above exem-
plary embodiment. The constitution and details of the
present invention can be subjected to various modifica-
tions which can be understood by a person skilled in the
art, within the scope of the present invention.

Industrial Applicability

[0040] The present invention can be applied to a fold-
ing portable electronic device.

Reference Signs List

[0041]

1 upper front case

2 upper rear case

3 lower front case

4 lower rear case

5 upper circuit substrate

6 lower circuit substrate

7 waterproof abutment cushion

7a head part.

7b body part

7c hem part

8 screen

9 hinge

10 upper case

10a to 10g through hole

11 display section

11a to 11g fitting portion

12a to 12g claw portion

20 lower case

100 cushion

101 frame constituent member
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102 back surface constituent member

107a projecting part

107b body part

110 one case

Claims

1. A cushion of a folding portable electronic device
comprising one case and the other case and being
settable to a closed state where one surface of the
one case is covered with the other case and an
opened state where the one surface is opened,
the cushion including:

a projecting part which is disposed in the one
case and projects from the one surface to come
in contact with the other case in the closed state;
and
a body part having a side surface sandwiched
between an outer surface of a frame constituent
member which constitutes a frame of the one
surface and an inner surface of a back surface
constituent member to cover a back surface
which is the surface on a side opposite to the
one surface of the one case, whereby the body
part closely comes in contact therewith.

2. The cushion of the folding portable electronic device
according to claim 1,
wherein on the outer surface of the frame constituent
member of the one case, there are disposed fitting
portions having a convex shape and provided with
upper surfaces which abut on bottom surfaces of
claw portions having a convex shape and disposed
on the inner surface of the back surface constituent
member,
the cushion including:

through holes through which the fitting portions
of the frame constituent member pass, so that
the upper surfaces of the fitting portions abut on
the bottom surface of the back surface constit-
uent member.

3. The cushion of the folding portable electronic device
according to claims 1 or 2,
wherein the lower side of the projecting part is pro-
vided with a projecting lower surface which abuts on
an end of the frame constituent member on the side
of the one surface, the lower side of the body part is
provided with a hem part which abuts on the bottom
surface of the frame constituent member, and the
end of the frame constituent member is held by the
projecting lower surface, and the side surface of the

body part and the hem part.

4. The cushion of the folding portable electronic device
according to any one of claims 1 to 3.
which is disposed in the one case provided with a
display section.

5. The cushion of the folding portable electronic device
according to any one of claims I to 3,
which is formed into such a U-shape as to cover three
surfaces which are perpendicular to the surface of
the frame constituent member having a rectangular
parallelepiped outer shape on the side of the one
surface and to the surface thereof on the side of the
back surface and which are not provided with any
connecting portions to be connected to the other
case.

6. A waterproof structure of a folding portable electronic
device comprising one case and the other case and
being settable to a closed state where one surface
of the one case is covered with the other case and
an opened state where the one surface is opened,
the waterproof structure comprising:

a cushion including: a projecting part which is
disposed in the one case and projects from the
one surface to come in contact with the other
case in the closed state; and a body part having
a side surface sandwiched between an outer
surface of a frame constituent member which
constitutes a frame of the one surface and an
inner surface of a back surface constituent mem-
ber to cover a back surface which is the surface
on a side opposite to the one surface of the one
case, whereby the body part closely comes in
contact therewith.

7. The waterproof structure of the folding portable elec-
tronic device according to claims 6,
wherein on the outer surface of the frame constituent
member of the one case, there are disposed fitting
portions having a convex shape and provided with
upper surfaces which abut on bottom surfaces of
claw portions having a convex shape and disposed
on the inner surface of the back surface constituent
member, and
the cushion includes through holes through which
the fitting portions of the frame constituent member
pass, so that the upper surfaces of the fitting portions
abut on the bottom surface of the back surface con-
stituent member.
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