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(57) Abrégée/Abstract:

13(13B8)

Provided Is a support device configured to achieve space saving of an occupied area of a wall surface required for carrying out
maintenance work. The support device includes a pair of support legs to be mounted to a housing of an electronic device to
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(57) Abrege(suite)/Abstract(continued):

support the housing; a pair of fixing legs to be mounted to a mounting surface, at which the electronic device Is to be Installed, to fix
the electronic device at a position at which the electronic device Is to be installed; and a pair of slide hinge mechanisms configured
to couple end portions of the pair of support legs to end portions of the pair of fixing legs In a manner in which the pair of support

legs Is pivotable with respect to the pair of fixing legs In an upright direction, and in a manner in which the pair of support legs Is
horizontally slidable with respect to the pair of fixing legs.
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ABSTRACT

Provided is a support device configured to achieve space saving of an occupied area of a
wall surface required for carrying out maintenance work. The support device includes a pair of
support legs to be mounted to a housing of an electronic device to support the housing; a pair of
fixing legs to be mounted to a mounting surface, at which the electronic device is to be installed,
to fix the electronic device at a position at which the electronic device is to be installed; and a
pair of slide hinge mechanisms configured to couple end portions of the pair ot support legs to
end portions of the pair of fixing legs in a manner in which the pair of support legs is pivotable
with respect to the pair of fixing legs in an upright direction, and in a manner in which the pair of

support legs is horizontally slidable with respect to the pair of fixing legs.
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DESCRIPTION

Title of the Invention

SUPPORT DEVICE AND SUPPORT METHOD

Technical I'eld
[0001]
This invention relates to a support device for wall-mounting electronic devices, such as

communication control devices, and to a support method therefor.

Background Art

[0002]

In order to save a space, support devices for wall-mounting electronic device housings
have been developed. For example, there 1s a support device that is compatible with both an

installation method for placing the housing on a table or on a floor, and an installation method

for wall-mounting the housing to a wall surface.

[0003]

As such a support device, in Patent Document 1, there 1s disclosed a support device
mcluding a pair of support legs, which has a plate shape and has a first plate surface having a leg
convex portion or a leg concave portion formed correspondingly to a housing concave portion or
a housing convex portion, and an intcrmediatc member.  In Patent Document 1, when
wall-mounting the housing, the housing is hooked and supported in front of the first plate surface
by joining the pair of support legs to each other through the intermediate member and
mounting the pair of support legs so that a second plate surface thereof contacts the wall
surtace, and by cngaging the housing concave portion or the housing convex portion formed on

the back surface of the housing with the leg convex portion or the leg concave portion.
10004 ]

In Patent Document 2, there is disclosed a wall-mounting device configured to install a
plurality of electronic device housings of a telephone exchange and the like on a wall of a
building and the like. The wall-mounting device includes a device-mounting bracket to be
mounted to the wall, the device-mounting bracket including a receiving shelf on which a lower
surface of one electronic device housing among the plurality of electronic device housings is to
be placed, a mounting base plate from which the receiving shelf projects, and a mounting portion

conhigured to mount the one electronic device housing to the mounting base plate. The device
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mounting bracket further includes mounting means for mounting a device extension bracket
configured to allow another electronic device housing to be arranged n an overlapping manner

in front of the wall of the onc clectronic device housing.  Further, in Patent Document 3, the
following device is disclosed. An extension housing 1s rotatably arranged by a spindle in a base
housing including a basic circuit board and a power supply unit, an extension circuit board 1s
removably arranged in the extension housing, and one side of the extension housing is fixed to a
wall surface by a mounting member.

10005 ]

Further, in Patent Document 4, there 1s disclosed a support device, which solves some of
the problems of Patent Documents 1 to 3. The support device disclosed in Patent Document 4
includes a pair of support legs configured to support a housing, a pair of fixing legs to be
mounted to a mounting surface, and a movable mechanism configured to pivotally couple the
pair of support lcgs and the pair of fixing legs.

[0006]

Patent Documents 1 and 2 describe the structure suitable for a case where the electronic
device is fixedly mounted to the wall surface.  Thus, 1t is necessary to remove the electronic
device from the wall-mounting device each time when a maintenance work 1s carried out.  In
Patent Document 3, the housing of the clectronic device needs to be mounted as a set, and hence
1t 1s diftficult to achieve space saving. Further, because the housing cannot be integrally moved
with the support device, there 1s a problem in that efficient maintenance work cannot be

performed.

[0007]
Meanwhile, the support device, which i1s discloscd in Patent Document 4 and includcs

the movable mechanism, can achieve the space saving of an occupied area of a wall surface and
can facilitate the maintenance work in contrast to Patent Documents 1 to 3. Notonly a

mounting space for the electronic device but also a maintenance space, which is required each

time when the electronic device and other devices are maintained, needs to be considered.
[0008]
For example, Fig. 9 shows illustrations of an associated support device for supporting a
housing 400 of an electronic device or other devices. As illustrated in Fig. 9 (a) and Fig. 9 (b),
mounting directions of an option card 401 and a battery 402 to the electronic device mounted to
the support device extend from side surfaces of the electronic device.  As a result, when the
electronic device 1s wall-mounted, 1t 1s necessary to secure a large work space in the horizontal

direction for the maintenance work of the option card 401 or the battery 402. Further, when it
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is difficult to secure the work space, the electronic device needs to be dismounted from the

wall surface each time when the maintenance work is carried out. In addition, during the
maintenancc work, because the mounting direction of each ancillary device is different, the

work cannot be performed from the same direction, which makes maintenance work more

complex.
[0009]

Fig. 10 is an 1llustration of an associated support device 500 for installing the
electronic device at a predetermined position. With the support device 500 such as that
illustrated in Fig. 10, although an option card 501 can be inserted and removed from the front
surface, the profile of the overall device increases, and hence under an installed state the

device protrudes further from the wall surtace.
Prior Art Documents

Patent Documents

[0010]

Patent Document 1: JP-A-2010-171177

Patent Document 2: JP-A-2001-339172

Patent Document 3: JP-U-HO03-85186

Patent Document 4: JP-B2-5721192
Disclosure of the Invention

(0011]

Maintenance works, such as repair work and extension work, may be carried
out after the housing of the ¢lectronic device or other devices has been mounted to the support

device and installed by mounting to the wall. In the case ot a support device such as that
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illustrated in Fig. 9, the maintenance work or the like is required to be carried out from the

side surface of the housing, which makes maintenance work more difficult and causes work

efficiency to be deteriorated. Further, in the case of the example of the support device
illustrated in Fig. 10, although the maintenance work can be carried out from the front surtace

of the housing, the profile of the overall device increases, and hence the space saving cannot

be achieved.

[0012]

In contrast to the above-mentioned cases, the support device disclosed in
Patent Document 4 includes the movable mechanism and is constructed such that the
electronic device and other devices are pivotable in an upright direction. With this structure,

the space saving can be achieved and workability can greatly be improved.

(0013]

The inventor intends to achieve further space saving as compared to the

support device disclosed in Patent Document 4.

(0014]

When the electronic device and other devices are pivoted from the wall surface

in the upright direction using the movable mechanism of the support device disclosed in
Patent Document 4, an occupied space of a wall surface having a thickness of the electronic
device and other devices 1S required on a wall surface side. Therefore, an occupied space ot a

wall surface is incrcased. This regard is at least improved.
[0015]

This invention is devised under the above-mentioned background, and in one
aspect provides a support device and a support method, which can achieve space saving ot the
occupied area of a wall surface and have a good workability when an electronic device and

the other devices are installed on a wall surface.
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[0016]

A support device according to one aspect of this invention comprises a pair of
support legs to be mounted to a housing of an electronic device to support the housing; a pair
of fixing legs to be mounted to a mounting surface, at which the electronic device is to be
installed. to fix the electronic device at a position at which the electronic device 1s to be
installed; and a pair of slide hinge mechanisms configured to couple end portions of the pair
of support legs to end portions of the pair of fixing legs in a manner in which the pair of
support legs is pivotable with respect to the pair of fixing legs in an upright direction, and in a

manner in which the pair of support legs is horizontally slidable with respect to the pair of

fixing legs.
[0017]

A support method using a support device of an electronic device according to
another aspect of this invention comprises coupling end portions of a pair of support legs,
which is to be mounted to a housing of the electronic device to support the housing, and end
portions of a pair of fixing legs, which is to be mounted to a mounting surface at which the
electronic device 1s to be installed to fix the electronic device at a position at which the
electronic device 1s to be installed, through intermediation of a pair of slide hinge
mechanisms, which is configured to couple the end portions of the pair of support legs to the
end portions of the pair of fixing legs in a manner in which the pair of support legs 1s
pivotable with respect to the pair of fixing legs in an upright direction, and 1n a manner In
which the pair of support legs is horizontally slidable with respect to the pair of fixing legs;
and horizontally sliding the electronic device with respect to the pair of fixing legs and
pivoting the electronic device with respect to the pair of fixing legs in the upright direction

when the electronic device is shifted from a received state to a pivoted state.

10018]

According to one aspect of this invention, it 1s possible to provide the support

device and the support method, which can achieve the space saving of the occupied arca of a
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wall surface and have the good workability when the electronic device and the other devices

are 1nstalled on the wall surface.

Brief Description of the Drawing

[0019]

F1g. 1 includes schematic configuration views for 1llustrating a configuration ot

a support device 1 according to a first embodiment of this invention.

Fig. 2 includes explanatory views for illustrating a schematic configuration of

the support device 1 1llustrated in Fig. 1.

Fig. 3 includes explanatory views for illustrating a member of a slide hinge

mechanism 13 in the support device 1 according to the first embodiment.

Fig. 4 includes explanatory views for illustrating space saving ot the support

device 1 according to the first embodiment.

Fig. S includes explanatory views for illustrating a member of the slide hinge

mechanism 13 in the support device 1 according to a second embodiment of this invention.

Fig. 6 includes explanatory views for illustrating space saving ot the support

device 1 according to a third embodiment of this invention.

Fig. 7 includes explanatory views for illustrating an electronic device to be

supported by the support device 1 according to a fourth embodiment of this invention.

Fig. 8 includes explanatory views for illustrating the support device 1

according to the fourth embodiment.

Fig. 9 includes explanatory views for illustrating an electronic device, which 1s

supported by an associated support device configured to support the electronic device.
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Fig. 10 is an explanatory view for illustrating an electronic device, which is supported

by another associated support device configured to support the electronic device.

Mode(s) for Embodying the Invention

[0020]

With reference to the drawings, embodiments of this invention are described.

10021]

| First Embodiment]|

First, a first embodiment of this invention is described. Fig. 1 shows schematic
configuration views for each 1llustrating a configuration of a support device 1 according to this
embodiment. In Fig. 1, the support device 1 is utilized for wall-mounting and installing a
housing 30 of an electronic device, such as a communication control device, for example, a key
telephone main device or an IP telephone control device, to a mounting surtace 200.  During
maintenance work, a worker slides and pivots (rotates) support legs 12A and 12B of the support
device 1, to which the housing 30 is mounted, about slide hinge mechanisms [3 (13A and 13B).
With this, a work space can be secured without removing the housing 30 from the support device
I, that 1s, from the mounting surface 200.

10022 |

As 1llustrated in Fig. 1 to Fig. 10, a Cartesian coordinate system (X, Y, Z) 1s employed.
In the states ilustrated in Fig. 1 to Fig. 9, the X-axis direction in the Cartesian coordinate system
(X, Y, Z) 1s the vertical direction (height direction) extending parallel to the mounting surface
200 on which the support device 1 1s to be installed, the Y-axis direction 1s the horizontal

direction (width direction) extending parallel to the mounting surface 200 and orthogonal to the

X-axis direction, and the Z-axis direction is the front-back direction (depth direction) orthogonal
to the mounting surface 200.

[10023]

Fig. 1 shows views for each illustrating the support device | according to this
embodiment to which the housing 30 of the electronic device is mounted. The support device |
iHustrated in Fig. 1 (a) 1s 1n a state in which the support device 1 is folded. The support device
[ 1llustrated mn Fig. 1 (b) 1s in a state in which the support device 1 illustrated in Fig. 1 (a) is slid
for allowing operations such as the maintenance work and mounting/dismounting of an ancillary
device. The support device 1 itllustrated in Fig. 1 (¢) 1s in a state of being pivoted from the state
1 lustrated in Fig. 1 (b).

10024 ]



10

15

20

23

CA 2964669 2017-04-19

83993659

7

As illustrated in I'ig. 1 (a), Fig. 1 (b), and Fig. 1 (¢), under a state in which the

support device 1 is finally pivoted by 90°, the ancillary devices such as an option card 40 and
a battery 50, which are described later, can be mounted and dismounted, and setting and the
maintenance work on the electronic device can be carried out. Normally, as tllustrated in

Fig. 1 (a), the support device 1 is folded and fixed to the mounting surface 200 such as a wall,
and the housing 30 of the electronic device, the support device 1, and a work space can be

compact.

[0025]

Fig. 2 shows explanatory views for each illustrating a schematic configuration
of the support device 1 according to the first embodiment. In Fig. 2 (a), the support legs 12A
and 12B of the support device 1 are slid in the Y-axis direction and pivoted by 90° 1n the Z-
axis direction from the Y-axis direction. In Fig. 2 (b), the support legs 12A and 12B arc
pivoted in the Y-axis direction from the state illustrated in Fig. 2 (a). In Ig. 2 (c), the support
legs 12A and 12B are positioned 1n the Y-axis direction, and the support device 1 1s tolded by
fixing the support legs 12A and 12B and fixing legs 10A and 10B with male screws 15.
Although the male screw 15 (knurled screw) is illustrated in Fig. 2 (¢), a locking mechanism

of other types may be employed.

(0026]

As 1llustrated in Fig. 2, the support device 1 includes the fixing legs 10A

and 10B to be mounted to the mounting surface 200 such as a wall to fix the electronic device
at a position to be 1nstalled, and the support legs 12A and 12B configured to support the
housing 30. The support device 1 further includes a pair of slide hinge mechanisms 13A

and 13B, which 1s configured to slide the support legs 12A and 12B 1n a horizontal direction
and to pivotally couple end portions of the support legs 12A and 12B to end portions of the
fixing legs 10A and 10B, respectively. A distance between the fixing leg 10A and the fixing
leg 10B, and a distance between the support leg 12A and the support leg 12B are maintained
in accordance with a width of the electronic device held by a height-adjustment member 11.

The support device 1 further includes an angle-adjustment shatt 14 configured to adjust a
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position or an angle by coupling the fixing legs 10A and 10B and the support legs 12A
and 12B.

10027]

The fixing legs 10A and 10B are a pair of brackets having a rectangular shape,
which may be, for example, formed of plate-shaped brackets. The fixing legs 10A and 10B
are fixed to the mounting surtace 200 using screws or the like. [urther, the fixing leg 10A

includes a shaft mounting portion 101 for mounting the angle-adjustment shaft 14.
[0028]

The height-adjustment member 11 is a plate-shaped bracket having a

rectangular shape,
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for example. The fixing legs 10A and 10B, which are arranged in parallel, are indirectly
connected to each other through the height-adjustment member 11.  In this embodiment, as
tHlustrated in Fig. 1, the height-adjustment member 11 1s perpendicularly connected at a position
roughly midway in the longitudinal direction of each of the fixing legs 10A and 10B arranged in
parallel.

[0029]

The support legs 12A and 128 are L-shaped members, which are formed of, for
example, plate-shaped brackets. 'The support leg 12A extends in an L-shape in the -Y-axis
direction of the Y-Z plane and the X-axis direction of the X-Z plane. The support leg 12B
extends in an L-shape in the -Y-axis direction of the Y-Z plane and the -X-axis direction of the
X-Z plane.

10030]

Housing mounting holes 16 for supporting the housing 30 are formed n portions of the
Y-Z plane of each of the support legs 12A and 12B. The housing 30 is supported by, for
example, fixing screw, projections, or the like to the housing mounting holes 16.  Further, a
shaft fixing hole 121, which 1s described later, 1s formed in the support leg 12A.

(0031]

As 1llustrated in Fig. 2 (a), Fig. 2 (b), and Fig. 2 (¢), as members for coupling the fixing
leg 10A and the support leg 12A, and the fixing leg 10B and the support leg 12B, the slide hinge
mechanisms 13A and 13B are connected to end portions of the members (depth side m the
drawing sheet). As illustrated in Fig. 2 (a), Fig. 2 (b), and Fig. 2 (¢), the slide hinge mechanism
|3 1s configured to couple the end portions of the support legs 12A and 12B to the end portions

of the fixing legs 10A and 10B on a side opposite to a working surface of the electronic device,

respectively.  Further, the slide hinge mechanism 13 has a pivotable angle ranging from 0° to
90°.

10032]

Fig. 3 shows explanatory views for each illustrating members of the slide hinge
mechanism 13.  The slide hinge mechanisms 13 A and 13B according to this embodiment each
include a hinge piece 17 (see Fig. 3 (a)) and a rail member 18 (see Fig. 3 (b)) as components.
The hinge piece 17 1s formed ot a pivot-sliding shaft and a plate portion.  Further, the rail
member 18 1s formed of a shide rail and a plate portion. Further, as illustrated 1in Fig. 3 (¢) and
Fig. 3 (d), in the slide hinge mechanism 13, the pivot-sliding shaft of the hinge piece 17 1s
slidable in the rail of the rail member 18 and has the pivotable angle ranging from 0° to at least

90°.
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[0033]

Fig. 3 (e) is an enlarged view of a connecting portion (lower side 1n Fig. 3 (e))
of the support device 1 according to this embodiment. The support device 1 illustrated in
Fig. 3 (e) is in a state in which the support legs 12A and 12B are pivoted by 90° about the
slide hinge mechanisms 13 from the Y-axis direction to the Z-axis direction. In this
embodiment, the support leg 12A has the shaft fixing hole 121 for fixing at 90°. In Fig. 3 (e),
the angle-adjustment shaft 14 mounted to the shaft mounting portion 101 of the fixing leg 10A
is inserted into the shaft fixing hole 121 for fixing at 90°, to thereby fix the angle. A fixing
ogroove may be adopted instead of the shaft fixing hole. In this embodiment, although the
shaft fixing hole 121 for fixing at 90° is exemplified, this invention is not limited thereto. For

example, a shaft fixing hole or groove for fixing at 50° or 150° may be formed as appropriate.
[0034]

Based on this configuration, the slide hinge mechanism 13 acts as the movable
mechanism cnabling the support legs [2A and 12B and the housing 30 supported by the
support legs 12A and 12B to be slid in the X-Y plane and to be pivoted by 90° from the X-Y
plane to the X-Z plane. Further, as illustrated in Fig. 1, this configuration also enables the
housing 30 supported by the support legs 12A and 12B to be arranged on the mounting
surface 200. In addition, the height in the X-axis direction between the fixing legs 10A

and 10B and the height in the X-axis direction between the support legs 12A and 12B become

the same. This height is determined by the height-adjustment member 11. In this
embodiment, the height is equivalent to two electronic devices. However, this invention 1s not

limited to this configuration.
[0033]

According to this embodiment, as 1llustrated in Fig. 1 (a), when the support

device 1, to which the housing 30 1s mounted, 1s in a folded state, the space saving can be
achieved because a thickness t from the mounting surface 200 such as a wall can be

suppressed. Meanwhile, during maintenance or cabling work, the support device 1 can be
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brought into a pivoted state illustrated in Fig. 1 (c¢) via the state of Fig. 1 (b). Thus, the work

space can be secured, with the result that the maintenance work can easily be carried out.
Further, at this time, as illustrated in Fig. 4 (a), a mode in which the housing 30 1s shid by a
thickness of the housing 30 and shifted to the pivoted state can be adopted. With this mode, a

space required on a left side of the device of Fig. 4 (a) 1s not required as a space tor shifting

the device. Thus, when the housing 30 1s installed on the wall surface, the space saving of an
occupied area of a wall surface can be achieved. Further, as 1llustrated in Fig. 4 (b), the

mounting/dismounting of the ancillary device such as the option card 40 and the battery 50,

and access to a connector can be carried out 1n the
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same direction from a front surface of the housing 30.

[0036]

Next, a method of supporting the housing 30 of the electronic device to be mounted to
the support device 1 according to this embodiment is described.

[0037]

During maintenance work on the housing 30 mounted to the support device 1, lirst, the
male screws 15 fixing each of the support legs 12A and 12B and each of the fixing legs 10A and
10B arc removed. Then, the pair of support legs 12A and 12B 1s slid together with the mounted
electronic device (housing 30) in the horizontal direction of +Y direction, and 1s pivoted n the
Z-axis direction from the Y-axis direction. Next, as necessary, the support legs 12A and 12B
are fixed at a desired angle using the angle-adjustment shaft 14.  In this embodiment, the
support legs [2A and 12B and the mounted housing 30 can be fixed at an angle of 90° by
inserting the angle-adjustment shatft 14 in the notch-shaped shaft fixing hole 121 formed 1n the
support leg 12A. Because a work space can be easily secured in an opened state, maintenance
work 1s performed in this state.  After maintenance work has been completed, the support
device 1 1s folded by pivoting the support legs 12A and 12B and the mounted electronic device
(housing 30) in the Y-axis direction from the Z-axis direction, and sliding those members in the
-Y-axis dircction.  Finally, cach of the support Icgs [2A and 12B and cach of the fixing legs
10A and 10B are fixed with the locking mechanisms (male screws 15).

(0038]

According to the embodiment of this invention, when installing the housing 30 of the
electronic device such as a control device on the mounting surface 200 such as a wall surface, the
space saving of the occupied arca of a wall surface can be achicved.

(0039

(Second Embodiment)

Next, a second embodiment according to this invention 1s described. The second
embodiment and subsequent embodiments described below are modification examples of the

first embodiment. In each embodiment, each structure can be combined as appropriate. Now,
In each embodiment, parts having the same function as the parts already described in the first
embodiment are denoted by the same reference symbols, and a description thereof 1s omitted.
10040]
Now, with reference to the drawings, detailed description is made of the support device

| of this embodiment.

(00417
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The second embodiment is different from the first embodiment in members and
structure of the slide hinge mechanism. With the slide hinge mechanism described below, the
support device 1 according to the second embodiment can improve the workability of the

worker as compared to the support device 1 according to the {irst embodiment.

Fig. 5 shows explanatory views for each illustrating the slide hinge

mechanism 13 in the support device 1 according to the second embodiment.

10042 ]

Fig. 5 (a) is a view in which slide-suppressing members are added to the hinge
piece 17. The slide-suppressing member 1s not particularly mited. However, a cushioning
member such as rubber or sponge may be employed. In this manner, the slide hingc
mechanism 13 may be constructed by adding the slide-suppressing member to the shatt and
combining with the rail member 18. With this structure, strong collision between end portions

of the slide rail and the shaft, or unintended sliding for the worker may be prevented.

(0043

Fig. 5 (b) 1s a view for illustrating a slide-suppressing structure in which the
slide-suppressing member is added to at least one of the hinge piece 17 or the rail member 18.
As illustrated in the figure, the slide-suppressing structure is added to one of the hinge piece
17 and the rail member 18, or both of the hinge piece 17 and the rail member 18.
Accordingly, the slide hinge mechanism 13 has the structure, in which the electronic device
can be slid in a state in which an angle 1s formed whereas the electronic device 1s difticult to
be slid or cannot be slid 1n a case where an angle 1s not formed. As a result, the worker slides
the electronic device while torming an anglc obliqucly. This Icads to a reduction in work
space, that 1s, slide space required on a near side of the electronic device illustrated 1n Fig. 1
or other figures. As a result, the space saving of the occupied area of a wall surface can
further be achieved as compared to the first embodiment. Further, with this structure, strong

sliding by the worker can collaterally be prevented. With the electronic device obliquely
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inclined, as compared to a sliding operation of an electronic device in a planar state,

psychological effect that the worker caretully handles the electronic device can be obtained.

[0044]

Fig. 5 (¢) 1s an illustration of a configuration in which a spring hinge
mechanism, which 1s configured to pivot the clectronic device 1in a pivoting direction, 1s
mounted to the hinge piece 17 and the rail member 18. When a locking mechanism between
the support leg 12 and the fixing leg 10 is released, the spring hinge mechanism automatically
forms an angle between the support leg 12 (hinge piece 17 and housing 30) and the tixing

leg 10 (mounting surface 200) by a
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spring urged in advance.  As a result, the effect described with reference to Fig. 5 (b) can be
obtained. Urging force may be set as appropriate in accordance with a size and weight of the

clectronic device, a desired amount of space saving, and a desired angle of automatic pivoting.

[0045]

Fig. 5 (d) is the slide hinge mechanism obtained by combining each structure illustrated
in Ftg. 5 (a) to Fig. 5 (¢). In the slide hinge mechanism, when the locking mechanism is
released, an angle between the support leg 12 and the fixing Icg 10 1s automatically formed, and
the electronic device is slidable in that state.  As a result, the space saving of the work space
and further improvement ot the workability can be expected.

[0046]

According to one embodiment of this invention, when the housing 30 of the electronic
device such as the control device 1s installed on the mounting surtace 200 such as the wall
surface, the space saving of the occupied area of a wall surface on the near side can be achieved
as well as the space saving of the occupied area of a wall surface on a far side illustrated in Fig. 3
(d). Further, the maintenance workability can be improved.

10047 ]

| Third Embodiment]

1g. 6 shows views for each illustrating a state in which the housing 30 1s mounted to
the support device | according to this embodiment and fixed to the mounting surface 200. In
this embodiment, an installation space, which 1s indicated by the thickness t1 and a thickness t2

from the mounting surface 200, that is, a depth in the Z-axis direction, can be adjusted based on

the presence/absence of the external ancillary device such as the battery 50.

10048]

Fig. 6 (a) 1s a view for illustrating a configuration when the ancillary device such as the
battery 50 to be mounted to a back surface of the housing 30 is not mounted. In Fig. 6 (a), the

housing 30 1s mounted to housing mounting holes 16A formed 1n each of the support legs 12A
and [2B with fixing means such as screws, to thereby be supported. With this configuration,

the housing 30 1s mounted at a position close to the mounting surface 200. Thus, the thickness
tl of the housing 30 and the support device 1 from the mounting surface 200 can be reduced,
with the result that the space saving can be achieved.

10049 ]

Further, Fi1g. 6 (b) i1s a view for illustrating a configuration when the ancillary device
such as the battery 50 to be mounted to the back surface of the housing 30 1s mounted. The

housing 30 is mounted to housing mounting holes 16B formed in each of the support legs 12A
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and 12B with fixing means such as screws, to thereby be supported. The housing mounting

holes 16B are formed at positions more distant from the mounting surface 200 than the
housing mounting holes 16A. Thus, although the thickness t2 1s larger than the thickness t1, a
space for mounting the ancillary device can be secured between the housing 30 and the

support device 1.

10050

Further, Fig. 6 (¢) 1s a view for 1llustrating a condition which substantially
specifies a length of slide of the slide hinge mechanism of this embodiment. In the slide hinge
mechanism, the length of slide is determined mainly by a length of the slide rail. A shde
width (a) is set to a length, which is equal to a total width of a height (b1) of the housing of
the electronic device, a height (b2) of the ancillary device mounted to a bottom of the housing,
and a clearance width (c¢). Accordingly, as described above, the space saving when the
support device 1 is folded, and the optimization of the front-back spacc of the electronic
device, specifically, the horizontal space of Fig. 6 (a) and Fig. 6 (b) and the vertical space of

Fig. 6 (¢) required when the electronic device is shifted into a work mode can be achieved.

(0051]

According to one embodiment of this invention, when the housing 30 of the
electronic device such as the control device is installed on the mounting surface 200 such as

the wall surface, the appropriate slide hinge mechanism, which achieves the space saving of

the occupied area of a wall surface, can be obtained.
10052]
[Fourth Embodiment]

Figs. 7 and 8 arc cxplanatory views for ¢ach illustrating that the number of

housings 30 to be mounted to the support device 1 described in the above-mentioned

embodiments can easily be changed.
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(0053]

Fig. 7 shows views for each illustrating that the housing 30 to be mounted to
the support device 1 can be extended as an option. The housing 30 in Fig. 7 extends, as
appropriate, an extension frame 30B and a housing frame 30C together with a basic frame
30A. The support device 1 of this cmbodiment 1s constructed such that the housings 30 can
be mounted thereto. I'ig. 8 shows illustrations of the height-adjustment member 11 (width-
adjustment member), which is capable of easily changing the number of housings 30 to be
mounted to the support device 1 of this embodiment. The height-adjustment member 11 1s
constructed such that the distance between the fixing legs 10 1s set to a length 1n which the
electronic device is fixed in a stepwise manner in accordance with a width of the housing of
the supported electronic device. The width-adjustment member 1s connected to the fixing legs
10, and hence a height of the support legs 12, which are coupled to the fixing legs 10 through
intermediation of the slide hinge mechanisms, can be adjusted to a width of the electronic

device. The detailed description 1s made below.

(0054]

In Fig. 8 (a), a first stage configuration of the support device 1 is illustrated, in
which a height-changing portion 11A (height-adjustment member 11) is parallelly arranged
between the pair of parallelly-arranged fixing legs 10A and 10B in the same manner so that
the longitudinal direction of the height-changing portion 11A and the longitudinal direction of
the pair of fixing legs 10A and 10B are connected. In order to facilitate the description, a
description of the support legs 12A and 12B and the slide hinge mechanism 13 1s omitted 1n
the support device 1. The support device 1 having this first stage configuration may be
installed on the mounting surface 200 while having any of the basic frame 30A, the extension
frame 30B, and the housing frame 30C mounted thereon. In other words, the overall height
when the height-changing portion 11A 1s connected to the fixing legs 10A and 10B 1llustrated
in Fig. 8 (a) 1s the same height as one basic frame 30A. The height-adjustment member 11
includes the height-changing portion 11A, which has a rectangular plate-shape, and a height-
extension portion 11B. The height in the X-axis direction of the support legs 12A and 12B
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coupled to the pair of fixing legs 10A and 10B by the slide hinge mechanisms 13 1s
determined by connecting the height-changing portion 11A between the pair of fixing legs
10A and 10B and determining the height in the X-axis direction. In the first stage

configuration, the height-extension portion 11B is stored on a back surface ot the height-

changing portion 11A.

(0055

In Fig. 8 (b), a second stage configuration of the support device 1 1s 1illustrated,
in which the height-changing portion 11A 1s perpendicularly arranged between the parallelly-
arranged pair of fixing legs 10A and 10B, and an end portion in the longitudinal direction of
the height-changing portion 11A is connected to an intermediate portion in the longitudinal
direction of the pair of fixing legs 10A and 10B. Also in Fig. 8 (b), in order to facilitate the
description, a description of the support legs 12A and 12B is omitted. This support device 1
has a height that allows two housings to be mounted among the basic frame 30A, the
extension frame 30, and the housing frame 30C. With the support device 1 having the
second stage configuration illustrated in Fig. 8 (b), the overall height ot the fixing legs 10A
and 10B and the height-changing portion 11A is the same height as two housings. Also in the

second stage configuration, the height-extension portion 11B is stored on the back surface ot

the height-changing portion 1 1A.

10056]

In Fig. 8 (¢), a third stage configuration of the support device 1 is illustrated, in
which the height-changing portion 11 A and the height-extension portion 11B are
perpendicularly arranged between the parallelly-arranged pair of fixing legs 10A and 10B, and
the end portions in the longitudinal direction of the height-changing portion 11 A and the
height-extension portion 11B are connected to the intermediate portions in the longitudinal
direction of the pair of fixing legs 10A and 10B. With the support device 1 having the third
stage configuration, three housings, that 1s, the basic frame 30A, the extension frame 30B, and

the housing frame 30C, can be received by extending the height-extension portion 11B that
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has been stored in the height-changing portion 11A. Also in Fig. 8 (¢), in order to facilitate

the description, a description of the support legs 12A and 12B 1s omitted.

[0057]

Thus, according to this embodiment, the housings 30 of the electronic devices
having various configurations can be wall-mounted on the mounting surtace 200 with a set of

support devices 1.

(0058

This invention has been described above with reference to the respective
embodiments. However, this invention 1s not limited to the embodiments described above.
The configuration and details of this invention may be changed in various ways that may be
understood by the person skilled in the art within the scope of this invention. For example, in
the first embodiment, the angle-adjustment shaft 14 is arranged between the fixing leg 10A
and the support leg 12A. However, this invention i1s not limited to the configuration. As the
angle fixing mechanism, the angle-adjustment shaft 14 may bc arranged between the fixing

leg 10B and the support leg 12B, or may be arranged between the fixing leg 10A and the

support leg 12A and between the fixing leg 10B and the support leg 12B. In this case, a shaft
mounting portion 1s formed on the fixing leg 10B, and the shaft fixing hole 121 1s formed in
the support leg 12B. Further, the angle fixing mechanism may be omitted. Further, in the
embodiments described above, one height-adjustment member 11 1s arranged between the pair
of fixing legs 10A and 10B. However, as long as the pair of fixing legs 10A and 10B can be
strongly fixed to the mounting surface 200 and positioned at the desired height, the height-
adjustment member 11 may be omitted. Conversely, in order to reinforce the support

device 1, a plurality of the height-adjustment members 11 may be arranged. Further, in the
fourth embodiment, the support device 1 1s described that can handle the housing 30 having at

most the three stage contiguration. Ilowever, this invention 1s not limited to this

configuration. Obviously, various
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configurations may be employed, such as changing the configuration of the height-adjustment
member 11 of the support device 1 so that the housing can handle a four stage or five stage
configuration,

[0059]

Further, part or whole of the above-mentioned embodiments can also be described as
follows. The following supplementary notes are not intended to [imit this invention.

[ Supplementary Note [ |

A support device, comprising:

a pair of support legs to be mounted to a housing of an electronic device to support the
housing;

a pair of fixing legs to be mounted to a mounting surface, at which the electronic device
is to be installed, to fix the electronic device at a position at which the electronic device is to be
installed; and

a pair of slide hinge mechanisms configured to couple end portions of the pair of
support legs to end portions of the pair of fixing legs in a manner in which the pair of support
legs is pivotable with respect to the pair of fixing legs in an upright direction, and in a manner n
which the pair of support legs is horizontally slidable with respect to the pair of fixing legs.

10060]

| Supplementary Note 2}

The support device according to the above-mentioned supplementary note, wherein the
pair of slide hinge mechanisms each comprises:

a hinge piece formed of a pivot shaft and a plate portion, and fixed to the end portion of

cach of the pair of support legs; and

a rail member formed of a slide rail and a plate portion, and fixed to the end portion of

each of the pair of fixing legs.

[0061]
[Supplementary Note 3]

The support device according to any one of the above-mentioned supplementary notes,
wherein the pair of slide hinge mechanisms has a pivotable angle ranging from 0° to 90°.

[0062]

[Supplementary Note 4]

The support device according to any one of the above-mentioned supplementary notcs,
wherein the pair of slide hinge mechanisms has a slide width set to a length, which is equal to a

total width of a height of the housing of the electronic device, a height of an ancillary device
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mounted to a bottom of the housing, and a clearance width.

10063]

[Supplementary Note 5]

The support device according to any one of the above-mentioned supplementary notes,
wherein the pair of slide hinge mechanisms is configured to couple the end portions of the pair of
support legs to the end portions of the pair of fixing legs so as to be pivotable and shidable on a
side opposite to a working surface of the electronic device, respectively.

10064 ]
[Supplementary Note 6]

The support device according to any one of the above-mentioned supplementary notes,

wherein the each of the pair of support legs is a member formed into an L-shape, and 1s
configured to support the housing so as to cover a corner of the housing by mounting thec cach ot
the pair of support legs to a side surfacc of the housing, and

wherein the pair of support legs has a plurality of housing mounting holes in a direction
away from the mounting surface, which are formed at positions corresponding to a total width of
the height of the ancillary device mounted to the bottom of the housing and the clearance width.

(0065]

[Supplementary Note 7]

The support device according to any one of the above-mentioned supplementary notes,
wherein at least one of the pair of slide hinge mechanisms comprises a suppressing member
configured to suppress sliding.

[0066]
[Supplementary Note 8]

The support device according to any onc of the above-mentioned supplementary notes,
wherein at least one of the pair of slide hinge mechanisms comprises a suppressing structure
configured to suppress sliding under a state in which the pair of support legs and the pair ot
fixing legs are prevented from forming a pivot angle.

[0067]

[Supplementary Note 9]

The support device according to any one of the above-mentioned supplementary notes,

wherein at least one of the pair of slide hinge mechanisms comprises a spring hinge mechanism

configured to pivot the electronic device 1n a pivoting direction.
10068]
[Supplementary Note 10]
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The support device according to any one of the above-mentioned supplementary notes,
further comprising an angle-adjustment member configured to fix an angle formed between the
housing pivoted by the pair of slide hinge mechanisms and the mounting surface,

whercin one of or both of the pair of support legs have a fixing groove or a fixing hole
for fixing the housing at a specific angle.

[0069]

[Supplementary Note [1]

The support device according to any one of the above-mentioned supplementary notes,
further comprising a width-adjustment member to be connected to the pair of fixing legs to fix a
distance between the pair of fixing legs in a stepwise manner in accordance with a width of the
housing of the supported electronic device,

wherein a height of the pair of support legs, which is coupled to the pair of fixing legs
through intermediation of the pair of slide hinge mechanisms, is adjusted to a height of the
housing of the electronic device by connecting the width-adjustment member to the pair of fixing
lcgs.

10070}

[Supplementary Note 12

The support device according to any onc of the above-mentioned supplementary notes,
in which the suppressing member, which is arranged on at least one of the pair of slide hinge
mechanisms, is arranged on a pivot-sliding shaft.

(0071}

[Supplementary Note 13]

The support device according to any onc of the above-mentioned supplementary note, In

which the supprcssing member, which is arranged on at least one of the slide hinge mechanisms,
is arranged on a nipping surface of at least one of the slide rail or the hinge piece.

10072]

[Supplementary Note 14]

A support method using a support device of an electronic device, comprising:

coupling end portions of a pair of support legs, which is to be mounted to a housing of
the electronic device to support the housing, and end portions of a pair of fixing legs, which 1s to
be mounted to a mounting surface at which the electronic device is to be installed to fix the
electronic device at a position at which the electronic device is to be installed, through
intermediation of a pair of slide hinge mechanisms, which is configured to couple the end

portions of the pair of support legs to the end portions of the pair of fixing legs In @ manner in
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which the pair of support legs is pivotable with respect to the pair of fixing legs in an upright
direction, and in a manner in which the pair of support legs is horizontally slidable with respect
to the pair of fixing legs; and

horizontally sliding the electronic device with respect to the pair of fixing legs and
pivoting the electronic device with respect to the pair of fixing legs in the upright direction when
the electronic device 1s shifted from a received state to a pivoted state.

10073]
| Supplementary Note [J5]

The support method using the support device of the electronic device according to the
above-mentioned supplementary note,

in which at least one of the pair of slide hinge mechanisms has a suppressing member
on a pivot-sliding shaft thereof, and

in which, when the electronic device is shifted from the received state to the pivoted
state, the horizontally sliding the electronic device with respect to the pair of fixing legs 1s
carried out while suppressing the sliding by the suppressing member, and then the pivoting the
electronic device with respect to the pair of fixing legs in the upright direction 1s carried out.

10074 ]

'Supplementary Note 16]

The support method using the support device of the electronic device according to the
above-mentioned supplementary note,

in which at least one of the pair of slide hinge mechanisms has the suppressing member
on at lcast one of nipping surfaces of the slide rail and the hinge piece, and

in which, when the electronic device is shifted from the received state to the pivoted
state, the horizontally sliding the electronic device with respect to the pair of fixing legs 1s
carried out while forming a pivot angle betwecn the pair of support legs and the pair of fixing
lcgs after the suppressing by the suppressing member is released, and then the pivoting the

electronic device with respect to the pair of fixing legs in the upright direction is carried out.

[0073]

[Supplementary Note 17]

The support method using the support device of the electronic device according to the
above-mentioned supplementary note,

in which at least one of the pair of slide hinge mechanisms includes a spring hinge
mechanism configured to urge the slide rail and the hinge piece so that an angle 1s formed

therebetween, and a locking mechanism configured to fix the spring hinge mechanism in a
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folded state, and

in which, when the electronic device is shifted from the received state to the pivoted
state, the horizontally sliding the electronic device with respect to the pair of fixing legs 1s
carried out while releasing the locking mechanism and forming the pivot angle between the pair
of support legs and the pair of fixing legs, and then the pivoting the electronic device with
respect to the pair of fixing legs in the upright direction is carried out.

10076]

The support device and the support method according to this invention may be applied
to a product capable of being wall-mounted, as well as a peripheral device used together with the

electronic device and other devices.

[0077]
This application claims priority from Japanese Patent Application No. 2016-032038,

filed on February 23, 2016, the entire disclosurc of which is incorporated herein by reterence.

Reference Signs List

[0078]
l support device
[0A, 10B fixing leg
101 shaft mounting portion
[ height-adjustment member

ITA height-changing portion

[1B height-extension portion

12A, 12B support leg

121 shaft fixing hole (for fixing at 90%)
13 (13A, 13B) slide hinge mechanism
| 4 angle-adjustment shaft

[5 male screw (knurlcd screw)

16 (16A, 16B) housing mounting hole
17 (17A, 17B) hinge piece

I8 (18A, 18B) rail member

30 housing (electronic device)
30A basic frame

308 extension framc

30C housing frame
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40 option card
50 battery

200 mounting surface
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CLAIMS

. A support device, comprising;:

a pair of support legs to be mounted to a housing of an electronic device to support the
housing;

a pair of fixing legs to be mounted to a mounting surface, at which the electronic device
is to be installed, to fix the electronic device at a position at which the electronic device 1s to be
installed; and

a pair of slide hinge mechanisms configured to couple end portions of the pair of
support legs to end portions of the pair of fixing legs in a manner in which the pair of support
legs is pivotable with respect to the pair of fixing legs in an upright direction, and in a manner n

which the pair of support legs is horizontally slidable with respect to the pair of fixing legs.

2. The support device according to claim 1, wherein the pair of slide hinge

mechanisms each comprises:

a hinge piece formed of a pivot shaft and a plate portion, and fixed to the end portion of
each of the pair of support legs; and
a rail member formed of a slide rail and a plate portion, and fixed to the end portion of

each of the pair of fixing legs.

3. The support device according to claim 1 or 2, wherein the pair of slide hinge

mechanisms has a pivotable angle ranging from 0° to 90°.

4. The support device according to any one of claims 1 to 3, wherein the pair of slide
hinge mechanisms has a slide width set to a length, which is equal to a total width of a height of

the housing of the electronic device, a height of an ancillary device mounted to a bottom of the

housing, and a clearance width.

5. The support device according to any one of claims I to 4, wherein the pair of slide
hinge mechanisms is configured to couple the end portions of the pair of support legs to the end
portions of the pair of fixing legs so as to be pivotable and slidable on a side opposite to a

working surface of the electronic device, respectively.

6. The support device according to any one ot claims 1 to 9,

wherein the each of the pair of support legs is a member formed into an L-shape, and s
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configured to support the housing so as to cover a corner of the housing by mounting the each of
the pair of support legs to a side surface of the housing, and

wherein the pair of support legs has a plurality of housing mounting holes in a direction
away from the mounting surface, which are formed at positions corresponding to a total width of

the height of the ancillary device mounted to the bottom of the housing and the clearance width.

7. The support device according to any one of claims 1 to 6, wherein at least one of
the pair of slide hinge mechanisms comprises a suppressing member configured to suppress

shding.

8. The support device according to any one of claims 1 to 7, wherein at least one of
the pair of slide hinge mechanisms comprises a suppressing structure configured to suppress
sliding under a state in which the pair of support legs and the pair of fixing legs are prevented

from forming a pivot angle.

9. The support device according to any one of claims 1 to 8, wherein at least one of
the pair of slide hinge mechanisms comprises a spring hinge mechanism configured to pivot the

electronic device in a pivoting direction.

10. The support device according to any one of claims 1 to 9, further comprising an
angle-adjustment member configured to fix an angle formed between the housing pivoted by the

pair of slide hinge mechanisms and the mounting surtace,
wherein one of or both of the pair of support legs have a fixing groove or a fixing hole

for fixing the housing at a specific angle.

11.  The support device according to any one of claims 1 to 10, further comprising a
width-adjustment member to be connected to the pair of fixing legs to fix a distance between the

pair of fixing legs in a stepwise manner in accordance with a width of the housing ot the

supported electronic device,

wherein a height of the pair of support legs, which is coupled to the pair of tixing legs
through intermediation of the pair of slide hinge mechanisms, is adjusted to a height of the
housing of the electronic device by connecting the width-adjustment member to the pair of tixing

legs.
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12. A support method using a support device of an electronic device, comprising:
coupling end portions of a pair of support legs, which is to be mounted to a housing of

the electronic device to support the housing, and end portions of a pair of fixing legs, which 1s to
be mounted to a mounting surface at which the electronic device is to be installed to fix the
electronic device at a position at which the electronic device is to be installed, through
intermediation of a pair of slide hinge mechanisms, which is configured to couple the end
portions of the pair of support legs to the end portions of the pair of fixing legs in a manner in
which the pair of support legs is pivotable with respect to the pair of fixing legs in an upright
direction, and in a manner in which the pair of support legs is horizontally slidable with respect
to the pair of fixing legs; and

horizontally sliding the electronic device with respect to the pair of fixing legs and
pivoting the electronic device with respect to the pair of fixing legs in the upright direction when

the electronic device is shifted from a received state to a pivoted state.
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