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ABSTRACT

The invention provides connecting members to connect a cover and a vehicle control apparatus
housing in a simplified manner to prevent the cover, which covers an opening in the housing, from
falling. A shaft supporting section of each connecting member supports a shaft. An extending
section of each connecting member extends from a bearing in a direction orthogonal to the shaft.
The extending section and the bearing are rotatable with respect to the shaft supporting section. A
stopper 1s not adjacent to the extending section in the shaft direction when the extending section is
within a first angle range with respect to the shaft supporting section to permit cover removal.
Along with the shaft supporting section, the stopper sandwiches the extending section in the shaft

direction when the extending section is within a second angle range with respect to the shaft

supporting section to prevent cover removal.
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COVER CONNECTING MEMBER FOR VEHICLE
CONTROL APPARATUS HOUSING

Technical Field

[0001] The present disclosure relates to a vehicle control apparatus.
Background Art

(0002 ] A vehicle control apparatus for supplying electric power to mounted

equipment is provided in vehicles of railway and/or the like. This vehicle control
apparatus 1s housed in a housing provided with an opening, and through this opening
maintenance and/or the like 1s accomplished. In order to protect the vehicle control

apparatus from rain, dust and/or the like, the opening of the housing 1s typically covered

by a cover.

[0003] This kind of housing 1s provided below the floor or on the roof, and/or the
like, of the vehicle. In many cases, there is limited work space below the floor or on the
roof, so being able to open and close the cover in a smaller space is destred. Hence, in
the vehicle control apparatus, a removable cover is utilized.  So as to not interfere with
work, this cover is removed from the housing when maintenance work is being
accomplished on the vehicle control apparatus and 1s attached after the work 1s
completed.

[0004] Removing and attaching the cover is tor example accomplished by the cover
being screwed into the housing, and by removing or retightening a screw, bolt and/or the
like.

[0005] However, when the cover is screwed nto the housing, removing and
retightening the screw and/or the like is troublesome. In order to quickly and surcly
accomplish the removal and reattachment work, Patent Literature 1 for example discloses

an attachment anchoring apparatus for a vehicle covering board (hereafter referred to as a
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cover) that is provided with a shaft whose thickness differs depending on the direction
and a bearing that includes a cylinder in which a notch larger than the mimimum thickness
of the shatt is formed.
[0006] In this attachment anchoring apparatus, two of the above-described shafts
are disposed at both sides on the top edge of the cover, and are anchored by fasteners so
that the tips of each shaft face the center side of the edge. Bearings corresponding to
these shafts are disposed more toward the edge center on the cover than are the shafi
fasteners.
[0007] The attachment anchoring apparatus according to Patent Literature 1 uses a
structure in which the two shafts sandwich the corresponding bearings from both sides, so
the cover is not removed when shifted left or right. In addition, by causing the shaft to
rotate to an ortentation indicating the minimum thickness, a relationship is achieved in
which the position of the shaft and the notch in the bearing coincide, so that the shaft and
bearing separate and it 1s possible to remove the cover.
Citation List
Patent Literature

[0008] Patent Literature 1: Unexamined Japanese Patent Application Kokai

Publication No. H9-30413.

Summary of Invention

[0009] However, with the attachment anchoring apparatus disclosed in Patent
Literature 1, not only are the two shafts on both sides of the top edge of the cover rotated
In a spectfic direction of rotation, these shafts must be simultaneously disposed at the
positions of the notches in the bearings corresponding thereto. At this time, not only
must the shafts and the notches in the bearings become paraliel, it 1s necessary for the tips

of the shatts to be simultaneously positioned at prescribed positions (for example, the
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ends) of the bearings corresponding thereto. Consequently, removing and attaching the

cover 1S not simple, and requires time and effort.

[0010] [n consideration of the foregoing, it is an objective of the present disclosure

to prevent falling of the cover while making removing and attaching easy, in a vehicle

control apparatus.

[0011] According to an aspect of the present invention, there is provided
a connecting member for connecting a cover to a vehicle control apparatus

housing. The housing ts mounted on a vehicle and houses the vehicle

control apparatus to control a vehicle. The cover covers an opening that is provided in
the housing. Each of the connecting members connects the cover and the housing to
cach other such that the opening can be opened and closed by the cover, and has a first
shaft supporting section, a second shaft supporting section and an extending section.

The first supporting section is connected to either the housing or the cover and supports a
shaft. The second supporting section is adjacent to the first supporting section in the
direction of the shaft and supports the shaft. The extending section extends {from the
sccond supporting section in a direction orthogonal to the shaft and 1s connected to the
other of the housing or the cover. At least one out of the first supporting section and the
second supporting section rotatably supports the shaft, and the extending section and the
second supporting section are rotatable with respect to the first supporting section. At
least one out of the first supporting section and the second supporting section enables
inscrtion and removal of the shaft. The connecting member further comprises a stopper.

The stopper is not adjacent to the extending section in the direction of the shaft when the
extending section 1s in a first angle range with respect to the first supporting section in a
state in which the shaft 1s inserted into at least one out of the first supporting section and
the second supporting section and the first supporting section and the second supporting

section are adjacent, and is disposed at a position adjacent to the extending section in the
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direction of the shaft and sandwiches, with the first supporting section, the extending

section in the direction of the shaft, when the extending section is in a second angle

range with respect to the first supporting section.

According to another aspect of the present invention, there is provided a
connecting member for connecting a cover to a vehicle control apparatus housing so as
fo enable opening and closing of the cover, wherein the housing is mounted to a vehicle
to house the vehicle control apparatus for controlling the vehicle, and the cover covers
an opening formed in the housing, the connectin g member comprising:

a first supporting section to support a shaft, the first supporting section
being connected to either the housing or the cover:

a second supporting section to support the shaft, the second supporting
section being adjacent to the first supporting section in the direction of the shaft: and

an extending section extending from the second supporting section in a

direction orthogonal to the shaft and being connected to other of the housing or the

cover;

wherein

at least one out of the first supporting section and the second supporting

section rotatably supports the shaft, and the extending section and the second supporting

section are rotatable with respect to the first supporting section;

at least one out of the first supporting section and the second supporting

section enables insertion and removal of the shaft;
the connecting member further comprises a stopper that is not adjacent to

the extending section in the direction of the shaft when the extending section is in a first

angle range with respect to the first supporting section in a state in which the shaft is
inserted into at least one out of the first supporting section and the second supporting

section and the first supporting section and the second supporting section are adjacent,
and is disposed at a position adjacent to the extending section 1n the direction of the
shaft and sandwiches, with the first supporting section, the extending section in the

direction of the shaft, when the extending section is in a second angle range with respect

to the first supporting section,
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the stopper is formed in a shape supporting the extending section 1n a state
in which the extending section forms a prescribed angle with respect to the first
supporting section and either one of the first supporting scction or the second supporting

section moves in a direction extracting the shaft and the extending section and the

stopper are adjacent in a direction orthogonal to the shaft, wherein the prescribed angle

1s included in the first angle range;
wherein the extending section has a planar plate-shaped section; and
wherein the stopper is formed in a shape having a planar surface parallel to

the plate-shaped section in a state in which the extending section forms the prescribed

angle with respect to the first supporting section.

[0012] With the present disclosure, in cases where an extending section is within a
first angle range with respect to a first supporting section in a vehicle control apparatus, a
stopper is not adjacent to the extending section, so it is possible to remove and reattach
the cover. Because the cover can be removed and reattached depending on the angle
formed by the extending section and the first supporting section, with the present
disclosure removing and reattaching the cover is easy. In addition, in cases where the
extending section is within a second angle range with respect to the first supporting
section, the stopper is adjacent to the extending section and is disposed at a position
sandwiching, with the first supporting section, the extending section in the direction of
the shaft, so the cover 1s prevented from falling off.

Brief Description of Drawings
[0013] FIG. 1 is a frontal view showing a vehicle control apparatus according to an
exemplary embodiment of the present disclosure;

FIG. 2 is an oblique view showing an enlargement of an cover section when the

cover of the vehicle control apparatus is opened;

FIG. 3 is a side view showing an enlargemernt of the cover section when the cover

of the vehicle control apparatus 1s opened;

FIG. 4 is an oblique view showing an enlargement of a connecting member section

when the cover of the vehicle control apparatus is opened;
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FIG. S is a side view showing an enlargement of the connecting member section
when the cover of the vehicle control apparatus is closed;
[FIG. 6 is an oblique view showing the positional relationship when a shaft of the

connecting member of the vehicle control apparatus is installed in a bearing;
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FIG. 7 is a side view showing the relationship between a stopper and a first
extending section of the vehicle control apparatus;

FIG. 8 is an oblique view showing a variation of the connecting members of the
vehicle control apparatus:

FIG. 9 is an oblique view showing a variation of the cover of the vehicle control
apparatus; and

FIG. 10 is an oblique view showing a variation of combination of the connecting
members used in the vehicle control apparatus.

Description of Embodiments
[0014] Below, exemplary embodiments of the present disclosure are described in
detail with reference to the drawings. In the drawings, portions that are the same or
equivalent are labeled with the same reference symbols.
[0013] (First exemplary embodiment)

FIG. 1 is a frontal view showing a vehicle control apparatus according to a first
exemplary embodiment of the present disclosure. The vehicle control apparatus 1
shown in FIG. 1 is a control apparatus for controlling the supply of electric power to
equipment (also called vehicle equipment) mounted on a railway vehicle and/or the like.
The vehicle control apparatus 1 is provided with a housing 2 and a cover 3.

[0016] The housing 2 is a case in the shape of a rectangular solid mounted on the
vehicle for housing the vehicle control apparatus 1.  The housing 2 is disposed under the
floor of the vehicle, and an opening 21 (see FIG. 2) for inspecting or removing the control
apparatus housed inside the housing 2 is formed in the side surface of the housing 2.

The cover 3 is attached to the housing 2, and the opening 21 is covered by the cover 3.
The cover 3 is supported by connecting members 4A and 4B so as to be able to open and
close the opening 21.

[0017] The cover 3 is made of a rectangular plate-shaped member and the top edge

side is openable and closable on a shaft. As explained below, the cover 3 is opened and
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closed by raising the bottom side, and in addition can be removed from the opening 21 of

the housing 2.

[0018] FIG. 2 is an oblique view showing an enlargement of an cover section when
the cover of the vehicle control apparatus is opened. FIG. 3 is a side view showing an
enlargement of the cover section when the cover of the vehicle control apparatus 1s
opened. The cover 3 shown in FIG. 2 and FIG. 3 covers the opening 21 formed in the
housing 2 and the framework 22 thereof. The cover 3 is supported on the housing 2 by
the connecting members 4A and 4B such that the cover 3 can open and close and is
removable, and is provided with a latch 5 and a handle 6.

[0019] The latch 5 is a fastener or clasp for anchoring the cover 3 to the housing 2.
The latch 5 includes a rotation shaft and an engagement member coupled with the
rotation shaft, and the cover 3 is anchored to the housing 2 by this engagement member
engaging with the framework 22 of the housing 2.

(0020] The handle 6 is a member protruding from the cover 3 and provided so as to
make it possible to easily open and close the cover 3.  Opening and closing of the cover
3 is possible by pulling the handle 6 toward the user and raising the bottom edge side of
the cover 3, with the engagement member of the latch 5 in a disconnected state.

[0021] The connecting members 4A and 4B are members that connect the housing
2 and the cover 3 and enable the cover 3 to open and close the opening 21 and to be
removed. For example, these are members called hinges or hinge joints. More
specifically, the connecting members 4A and 4B are disposed so as to be lined up
collinearly on the top edge of the cover 3 facing in a horizontal direction, and connect the
cover 3 and the housing 2 near the top side of the framework 22.

[0022] FIG. 4 is an oblique view showing an enlargement of a connecting member
section when the cover of the vehicle control apparatus is opened. The connecting

members 4A and 4B shown in FIG. 4 include a shaft supporting section 42, shatts 41A

and 41B, a bearing 43, a tirst extending section 44 and a stopper 46.
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[0023] The shaft supporting section 42 is a member for supporting the shafts 41A
and 41B, and for example a columnar member formed integrally with the shatts 41 A and
41B or a columnar or cylindrical member into which the shafts 41A and 41B are
interlocked and anchored correspond to this. In the connecting members 4A and 4B
shown in FIG. 4, a cylindrical member is utilized as the shaft supporting section 42.
Specifically, the shaft supporting section 42 is formed in a cylindrical shape and one end
of the shafts 41 A and 41B is inserted into the center of the cylinder. The shafts 41 A and
41B are anchored by the inside of the cylinder. A housing anchoring section is provided
on the side surface of the cylinder of the shaft supporting section 42, and the shaft
supporting section 42 is connected to the housing 2 by the housing anchoring section.
The shafis 41 A and 41B are anchored to the housing 2 via the shaft supporting section
42.

[0024] The shafts 41 A and 41B are column-shaped bars, and the length thereof
varying depending on the connecting member. That is to say, of the multiple
connecting members 4A and 4B, at least one of the connecting members has a shaft
longer than the other connecting member thereof. For example, the shaft 41 A of the
connecting member 4A is longer than the shaft 41B of the connecting member 4B.
Through this, when attaching the cover 3, attachment is possible starting with the shaft
41A of the connecting member 4A, as described below. The shafts 41A and 41B are
inserted into the bearing 43, and the bearing 43 is adjacent to the cylinder of the shaft
supporting section 42 in the shaft direction of the shafts 41A and 41B.

[0025] The bearing 43 is a cylindrical member like the shaft supporting section 42.
The bearing 43 supports the shafts 41 A and 41B and also enables insertion and removal

of the shafts 41A and 41B. That is to say, the bearing 43 has a hole into which the
shafts 41 A and 41B are inserted, and with the shafts 41 A and 41B inserted therein, 1s

capable of rotating with respect to the shaft supporting section 42.  For example, the

bearing 43 is formed in a cylindrical shape and in the cylinder thereot an insertion hole 1s
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formed the inner diameter of which is substantially the same size as the shafts 41A and
41B. The first extending section 44 is disposed so as to extend along the side surface ot
the cylinder of the bearing 43.

[0026] The first extending section 44 is a member for connecting the bearing 43 to
the cover 3, and is formed so as to extend in a direction orthogonal to the shaft direction
of the cylinder from the cylinder side surface of the bearing 43.  For example, the first
extending section 44 is formed integrally with the bearing 43 and therein is formed a
screw hole for anchoring to the cover 3. For example, the first extending section 44 and
the bearing 43 are formed of plate-shaped materials (for example, sheet metal). At one
end, the cylindrical bearing 43 formed by bending the plate-shaped material is disposed,
and at the other end, the first extending section 44 in which the screw hole for anchoring
to the cover 3 is formed is disposed so as to protrude from the cylinder of the bearing 43.
The protruding portion is planar and the tip thereof is bent so as to tollow the shape of the
cover 3.

10027] The first extending section 44 is a single body with the bearing 43, and thus
is capable of rotating with respect to the shaft supporting section 42 in a state in which the
shafts 41 A and 41B are inserted into the bearing 43. The shafts 41A and 41B are
disposed near the top side of the framework 22 encompassing the opening 21, so the
cover 3 connected to the first extending section 44 can open and close in the center of the
top side of the opening 21.  When the cover 3 closes the opening 21, a stopper 46 is
adjacent to the first extending section 44 in the sideways direction (the X direction shown

in FIG. 4).

[0028] The stopper 46 is a fall-preventing tool that prevents the first extending
section 44 and the bearing 43 from moving in the shaft direction of the shafts 41A and
41B (the X direction shown in FIG. 4; hereafter referred to simply as the shaft direction)
and thereby falling from the shafts 41A and 41B. For example, the stopper 46 1s a

plate-shaped structure having an L-shaped cross-section, with one end connected to the
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shaft supporting section 42 and the other end disposed on the side surface of the first
extending section 44. The stopper 46 is adjacent to the first extending section 44 in the
shaft direction and restricts movement in the shaft direction.

[0029] One end of the stopper 46 is anchored to the housing 2. Because the shaft
supporting section 42 is anchored to the housing 2, the stopper 46 is anchored to the shaft
supporting section 42 via the housing 2.  The anchoring position thereof is a position
that does not interfere with the bearing 43. For example, the position is outside of the
side surface of the column of the bearing 43 (for example, the downward side of the
column, the Z direction shown in FIG. 4). For example, this one end is positioned such
that the plate-shaped portion thereof is along the surface of the housing 2.

[0030] The other end of the stopper 46 bends from the above-described one end and
extends in a direction orthogonal to the shaft direction of the shafts 41A and 41B.
Specifically, the stopper 46 includes a plate-shaped section extending in a direction
substantially parallel to the column bottom surface of the bearing 43.  When the opening
21 is closed by the cover 3, this plate-shaped section is adjacent to the first extending
section 44 in the shaft direction and is disposed at a position sandwiching the first
extending section 44 with the shaft supporting section 42. Below, the relationship
between opening and closing of the cover 3 and the stopper 46 is described.

(0031] FIG. 5 is a side view showing an enlargement of the connecting member

section when the cover of the vehicle control apparatus is closed. When the cover 3 1s

in a closed state, that is to say when the first extending section 44 is at an angle C shown
in FIG. 5 with respect to the shaft supporting section 42, the stopper 46 shown in FIG. 5
is adjacent to the first extending section 44 in the shaft direction. Consequently, the first
extending section 44 is restricted in movement in the shaft direction by the stopper 46.

[n contrast, the bearing 43 formed integrally with the first extending section 44 1s adjacent
to the shaft supporting section 42 in the shaft direction. Consequently, the bearing 43 1s

restricted in movement in the shaft direction by the shaft supporting section 42.
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Accordingly, when the cover 3 is in a closed state, the first extending section 44 and the

bearing 43 are sandwiched by the shaft supporting section 42 and the stopper 46, and
cannot be removed in the shaft direction. That is to say, the first extending section 44
and the bearing 43 do not fall from the shaft 41 A.

(0032] When the cover 3 is opened from the state shown in FIG. 5, the bearing 43
and the first extending section 44 rotate with respect to the shaft supporting section 42
and the first extending section 44 rotates to an angle D shown in FIG. 5 with respect to
the shaft supporting section 42 (below, the angle formed by the first extending section 44
with respect to the shaft supporting section 42 is referred to as the open angle of the first
extending section 44), the first extending section 44 becomes adjacent to a guide surface
46A that is disposed the tip of the stopper 46. At this time, the stopper 46 1s not adjacent
to the first extending section 44 so that movement of the bearing 43 in the shaft direction
is not restricted.  Furthermore, when the bearing 43 and first extending section 44 rotate
as far as an angle range B (see FIG. 5) with the open angle of the first extending section
44 exceeding the angle D, the stopper 46 is completely non-adjacent to the first extending

section 44.

[0033] Accordingly, in cases where the open angle of the first extending section 44
is in the range of at least the angle C but less than the angle D, that is to say in cases of the
angle range A (see FIG. 5), the bearing 43 and the first extending section 44 cannot be
removed in the shaft direction, but in cases where the open angle is in the range of at least
the angle D, that is to say cases of the angle range B, the bearing 43 and the first
extending section 44 can be removed in the shaft direction. In cases in which the open
angle of the first extending section 44 is in the angle range B, it is possible to attach or
remove the cover 3. Below, a method of attaching or removing the cover 3 is described.

[0034] FIG. 6 is an oblique view showing the positional relationship when the shaft

of the connecting member of the vehicle control apparatus is installed in the bearing.
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[nstalling the cover 3 is accomplished by inserting the shafts 41A and 41B anchored to
the housing 2 respectively into the bearing 43 connected to the cover 3.

[0035] First, the cover 3 is placed in an inclined state with respect to the housing 2
so that the cover 3 is in an opened state. At this time, the first extending section 44 is In
the above-described angle range B.

(0036] In this state, of the connecting members 4A and 4B, the longer shaft, that is
to say the shaft 41A, is inserted into the corresponding bearing 43. At this time, the
shorter shaft 41B needs not have the position thercof lined up with the corresponding
bearing 43.

10037] Next, the shaft 41B is inserted into the corresponding bearing 43.  When
the shaft 41B is inserted into the bearing 43, the shaft 41A is simultaneously inserted into
the corresponding bearing 43.  When both are fully inserted, the cover 3 1s attached to
the housing 2.  In this manner, the cover 3 is attached by inserting the shafts into the
bearings 43 in order starting from the longer shaft. After the cover 3 is attached, when
the cover 3 is put in a closed state, the cover 3 anchored to the first extending section 44
becomes in a state unable to fall from the shaft 41 A because of the stopper 46.

Removing the cover 3 is accomplished in the reverse order.

[0038] When the shaft 41 A or 41B is inserted into the bearing 43 as described
above, it is possible to incline the first extending section 44 in the angle range B using the
stopper 46.

[0039] FIG. 7 is a side view showing the relationship between the stopper and the
first extending section of the vehicle control apparatus. The stopper 46 shown in FIG. 7
has the guide surface 46A formed in the plate-shaped section at the other end of the
above-described stopper 46.

[0040] The guide surface 46A is formed in a shape having a surface at substantially

the same orientation as the surface of the first extending section 44, in a state in which the

open angle of the first extending section 44 is in the angle range B.  For example, the
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guide surface 46A is formed at substantially the same inclination at substantially the same
position as the surface (the surface on the Z-axis side shown in FIG. 7) on the cover 3
side of the first extending section 44 when the open angle of the first extending section 44
forms the angle D. Consequently, when the bearing 43 and the first extending section
44 are rotated so that the open angle of the first extending section 44 becomes the angle D,
the bearing 43 is caused to move in a direction of extraction from the shaft 41 A and the
first extending section 44 and the stopper 46 are in a state adjacent to each other in a
direction orthogonal to the shaft, the stopper 46 can support the first extending section 44
by the guide surface 46A.

[0041} In a state where the first extending section 44 is placed on the guide surface
46A and the first extending section 44 1s supported by the guide surface 46A, the first
extending section 44 and the stopper 46 are in a state adjacent to each other in a direction
orthogonal to the shaft, so the first extending section 44 is not restricted in movement in
the shaft direction by the stopper 46. Consequently, when inserting the bearing 43 onto
the shaft 41 A or 41B, by placing the first extending section 44 on the guide surface 46A,
it is possible to incline the angle of the first extending section 44 to an angle at which
insertion into the bearing 43 is possible. By placing the first extending section 44 onto
the guide surface 46A and sliding the first extending section 44, thereby inserting the
shatts 41A and 41B into the corresponding bearings 43, it is possible to easily attach the

cover 3. Because the weight of the cover 3 is supported by the guide surface 46A, the

burden on the worker is also reduced.

10042] As described above, in the connecting members 4A and 4B that connect the
housing 2 and the cover 3, by placing the cover 3 in an inclined state with respect to the
housing 2 and inserting the connecting members 4A and 4B into or extracting such from
the bearing 43 respectively corresponding thereto, it is possible to attach or remove the
cover 3. Accordingly, compared to a conventional vehicle control apparatus (for

example, when the attachment anchoring apparatus of Patent Literature 1 is used),
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attaching and removing the cover 3 is easier with the vehicle control apparatus |
according to this exemplary embodiment.

[0043] The vehicle control apparatus 1 according to this exemplary embodiment 1s
such that the first extending section 44 is disposed in a prescribed angle range (angle
range A shown in FIGS. 5 and 7) with respect to the shaft supporting section 42 when the
cover 3 is in a closed state with respect to the housing 2. Consequently, the stopper 46
is adjacent to the first extending section 44 in the shaft direction. At this time, the first
extending section 44 and the bearing 43 are sandwiched by the shaft supporting section
42 and the stopper 46.  As a result, in this vehicle control apparatus | the cover 3 1s
prevented from falling from the shatt 41 A.

[0044] In addition, the vehicle control apparatus 1 according to this exemplary
embodiment is such that attaching the cover 3 is easy. For example, when the vehicle
control apparatus 1 is provided with multiple connecting members, if the shafts of all
connecting members are the same length, it is necessary for the shafis of all connecting
members to be inserted into bearings simultancously, but with this exemplary
embodiment, it is fine to insert the shafts of the connecting member 4A and 4B into the
bearings 43 starting with the longer shafi. Because it is fine to insert the shafts into the
bearings 43 in order from the longer shaft, attaching the cover 3 is easy. In addition,

when inserting the longer shaft first, because it is possible to support the weight of the

cover 3 with the long shaft, the burden on the worker 1s reduced.

[0045] (Second exemplary embodiment)

With the first exemplary embodiment, a configuration was described in which the
bearing 43 and the first extending section 44 are connected and the shaft supporting
section 42 and the stopper 46 are connected, but a configuration in which the bearing 43
and the shaft supporting section 42 are transposed would also be fine.

[0046] FIG. 8 is an oblique view showing a variation of the connecting members of

the vehicle control apparatus. With connecting members 4C and 4D shown in FIG. 8,
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the shafts 41C and 41D are anchored to the shaft supporting section 42 and the shatft
supporting section 42 supports the shaft 41C and 41D, and the shaft supporting section 42
is connected to the second extending section 45. The bearing 43 is connected to the
stopper 46.

[0047] The shaft 41C has a longer shaft length than the shaft 41D, and the shafts
41C and 41D are respectively inserted into the bearing 43.

The bearing 43 is a cylindrically shaped member and supports the shafts 41C and
41D. A housing anchoring section is provided to the side surface of the cylinder and
through this the bearing 43 is anchored to the housing 2. The bearing 43 is adjacent to
the shaft supporting section 42 in the shaft direction.

[0048] The shaft supporting section 42 is formed integrally with a second extending
section 45 and is anchored to the cover 3.  For example, the shaft supporting section 42
is formed by a plate-shaped member (for example, sheet metal), similar to the bearing 43
and the first extending section 44 of the first exemplary embodiment. The cylindrically
shaped shaft supporting section 42 bent and formed so as to encompass the shafts 41C
and 41D is disposed at one end, and at the other end, the second extending section 45
protruding from the cylindrically shaped shaft supporting section 42 1s disposed. The
protruding portion is planar, with the tip thereof bent and a screw hole for anchoring to
the cover 3 formed therein. The second extending section 45 is adjacent to the stopper
46 when the cover 3 is in a closed state.

[0049] The shape and position of the stopper 46 are the same as in the tirst
exemplary embodiment. One end of the stopper 46 is anchored to thc housing 2 and is

connected to the bearing 43 via the housing 2.  The other end of the stopper 46 is
adjacent to the second extending section 45 in the shaft direction when the cover 3 isin a

closed state, and moreover, is not adjacent to the second extending section 45 when the

cover 3 is in an opened state.
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[0050] Accordingly, even in the vehicle control apparatus 1 using this variation of
the connecting members 4C and 4D, it is possible to attach and remove the cover 3 when
the cover 3 is in an inclined state with respect to the housing 2.  In addition, when the
cover 3 is in a closed state with respect to the housing 2, the cover 3 is prevented from
falling from the bearing 43.

[0051]) (Third exemplary embodiment)

In the above-described exemplary embodiments, cases in which there are two
connecting members for one cover 3 are explained, but this number is arbitrary. For
example, it would be fine for the vehicle control apparatus 1 to be provided with one
cover 3 and for the cover 3 and the housing 2 to be connected by three or more
connecting members. In this case, it would be fine for the connecting members of the
above-described exemplary embodiment to be disposed on both ends of the cover 3.
[0052] FIG. 9 is an oblique view showing a variation of the cover of the vehicle
control apparatus. Connecting members 4A, 7A, 7B, and 4B are disposed so as to line
up in a horizontal direction as though following the top edge of the cover 3 shown in FIG.
9, and these connecting members connect the housing 2 and the cover 3. Each of the
shafts of the connecting members 4A, 7A, 7B and 4B is disposed substantially collinearly.
The connecting members 4A and 4B are disposed at both ends of the above-described
edge.

[0053] The connecting members 4A and 4B are the same connecting members as

the connecting members of the above-described exemplary embodiments, and the

connecting members 7A and 7B are connecting members each provided with a shaft
supporting section 72, a bearing 73 and a third extending section 74 but not provided with
a stopper 46. The connecting members 4A and 4B provided with stoppers 46 are
disposed at both ends of the above-described edge, and the connecting members 7A and

7B not provided with stoppers 46 are disposed to the inside thereof.
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[0054] The shafts that the connecting members 7A and 7B have are of the same
length as the shaft 41B of the connecting member 4B of the above-described exemplary
embodiment. Of the various connecting members 4A, 7A, 7B and 4B, the shalt of the
connecting member 4A is longer than the shafts of the other connecting members.

[0055] With this kind of vehicle control apparatus 1, the shafts may be inserted into
the bearings 43 and 73 in order from the longest shaft, so attaching the cover 3 is easy.
[0056] As long as at least one out of the connecting members 4A and 4B 1s present,
it is possible to prevent the cover 3 from falling, but as in the above-described exemplary
embodiment, when the connecting members 4A and 4B are disposed at both ends of the
cover 3, in comparison to the case in which these members are disposed in the center, it is
more difficult for falling of the cover 3 to occur even if a force is applied to the cover 3 so
as to move the two ends of the side supporting the cover 3 in differing directions.

[0057] FIG. 10 is an oblique view showing a variation of combination of the
connecting members used in the vehicle control apparatus.  The combination of
connecting members shown in FIG. 10 is a combination of the connecting member 7B
provided with the shaft supporting section 72, the bearing 73 and the third extending
section 74 but not provided with the stopper 46, and the connecting member 4A of the
above-described exemplary embodiment. The shaft 71B of the connecting member 7B
is the same length as the shaft 41B of the connecting member 4B, and is shorter than the

shaft 41 A of the connecting member 4A.

[0058] Because the connecting member 4A is provided even when this combination

of connecting members is applied to the vehicle control apparatus 1, it is possible to

prevent falling of the cover 3 and also make it possible to easily attach and remove the

cover 3.

[0059] Various variations of all of the above-described exemplary embodiments are

possible within the scope of the present disclosure. The above-described exemplary
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embodiments describe the present disclosure but are intended to be illustrative and not
limiting.

[0060] For example, in the above-described exemplary embodiments, the
cylindrically shaped member supporting the shaft in an anchored state was described as
the shaft supporting section 42 and the cylindrically shaped member supporting the shatfts
41A and 42B so as to be insertable and removable was described as the bearing 43, but
these were for convenience and to facilitate understand of the disclosure. The shaft
supporting section 42 and the bearing 43 are both supporting members for supporting the
shafts 41 A and 41B, and may be called supporting sections. For example, it would be
fine for the shafis to be insertable into and removable from the shaft supporting section 42
and for such to be called a supporting section. In addition, in the present disclosure it
matters not if either the shaft supporting section 42 or the bearing 43, or both of these, 1s
such that the shaft is insertable and removable. In addition, it matters not tf either the
shaft supporting section 42 or the bearing 43, or both of these, rotatably supports the
shafts 41A and 41B. For example, it would be fine if the shaft supporting section 42
rotatably supported the shafts 41A and 41B but did not allow insertion and removal of the
shatts.

[0061] [n addition, in the above-described exemplary embodiment, the explanation

was of a configuration in which the shaft supporting section 42 and the bearing 43 are

formed separately from the shafts 41A and 41B, but the present disclosure is not limited
to this. Either of the shaft supporting section 42 and the bearing 43 may be integrally

formed with the shafts 41A and 41B. For example, it would be fine to have a structure
with the shaft supporting section 42 and the shaft 41A integrally formed by shaving metal
materials. In this manner, the connection configuration of the shafts 41 A and 41B and
either the shaft supporting section 42 or the bearing 43 is not limited to that of the

above-described exemplary embodiments.
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[0062] In addition, in the above-described exemplary embodiments, the shaft
supporting section 42 and the bearing 43 were described as being cylindrical in shape, but
the shapes of the shaft supporting section 42 and the bearing 43 are not limited to this.
[0063] In the above-described exemplary embodiments, an embodiment of the
cover 3 that covers the opening 21 provided in the side surface of the housing 2 was
described, but the present disclosure may also be applied to a vehicle control apparatus |
provided with a housing 2 which is disposed on the bottom of the floor of a vehicle and 1n
which an opening 21 is provided on the bottom surface side, and a cover 3 covering this
opcning 21.  In addition, the present disclosure may be applied to a vehicle control
apparatus | provided with a housing 2 which is disposed on top of the roof and in which
an opening 21 is provided on the top surface side, and a cover 3 covering this opening 21.
[0064] [n the above-described exemplary embodiment, the description was of a
configuration in which the connecting members 4A and 4B or 4C and 4D are disposed on
the edge of the top side of the cover 3, but it would be fine for the connecting members
4A and 4B or 4C and 4D to be disposed on the edge of the bottom side or an edge in the
sideways direction.

[0065] In the above-described exemplary embodiment, the description was ot a
configuration in which the stopper 46 and the shaft supporting section 42 are anchored

via the housing 2, but it would be fine for the stopper 46 to be directly anchored to the
shaft supporting section 42 in an embodiment. For example, it would be fine for the
shaft supporting section 42 to be anchored on the side surtace of the cylinder of the shaft
supporting section 42, and it would be fine for the shaft supporting section 42 and the
stopper 46 to be integrally formed.

[0066] [t should be understood that the scope and spirit of the present invention Is
indicated by the appended claims rather than the embodiment.  Various changes and

modifications within the limitations in the claims and the equivalent thereto are also

included in the scope and spirit of the present invention.
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Reference Signs List
[0067]
1 Vehicle control apparatus
2 Housing

5 21  Opening
22 Framework
3 Cover
4A, 4B, 4C, 4D  Connecting member
41A,41B,41C, 41D Shaft
10 42  Shatft supporting section
42A Housing anchoring section
43  Bearing
44  First extending section
45  Second extending section
15 46  Stopper
46A Guide surtace
d Latch
6 Handle

7A, 7B Connecting member
20 71B Shaft

72 Shaft supporting section

73  Bearing

74  Third extending section
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A connecting member for connecting a cover to a vehicle control apparatus
housing so as to enable opening and closing of the cover, wherein the housing 1s mounted
to a vehicle to house the vehicle control apparatus for controlling the vehicle, and the
cover covers an opening formed in the housing, the connecting member comprising;:

a first supporting section to support a shaft, the first supporting section being
connected to either the housing or the cover;

a second supporting section to support the shaft, the second supporting section
being adjacent to the first supporting section in the direction of the shaft; and

an extending section extending from the second supporting section in a direction
orthogonal to the shaft and being connected to other of the housing or the cover;

wherein

at least one out of the first supporting section and the second supporting section
rotatably supports the shaft, and the extending section and the second supporting section

are rotatable with respect to the first supporting section;

at least one out of the first supporting section and the second supporting section
enables insertion and removal of the shatft:

the connecting member further comprises a stopper that 1s not adjacent to the
extending section in the direction of the shaft when the extending section is 1n a first
angle range with respect to the first supporting section in a state in which the shatt 1s
inserted into at least one out of the first supporting section and the second supporting

section and the first supporting section and the second supporting section are adjacent,

and is disposed at a position adjacent to the extending section in the direction of the shaft
and sandwiches, with the first supporting section, the extending section in the direction of
the shaft, when the extending section is in a second angle range with respect to the first
supporting section,

the stopper is formed in a shape supporting the extending section in a state 1n
which the extending section forms a prescribed angle with respect to the first supporting
section and either one of the first supporting section or the second supporting section

moves in a direction extracting the shaft and the extending section and the stopper are



CA 02898085 2016-11-03

21

adjacent in a direction orthogonal to the shaft, wherein the prescribed angle is included in

the tirst angle range;
wherein the extending section has a planar plate-shaped section; and
wherein the stopper is formed in a shape having a planar surface paraliel to the

plate-shaped section in a state in which the extending section forms the prescribed angle

with respect to the first supporting section.

2. The connecting member according to claim 1, further comprising:

multiple connecting members for the single cover;

wherein of the multiple connecting members, the shaft of at least one of the

connecting members is longer than the shaft of any of the other connecting members.

3. The connecting member according to claim 1, wherein:

when the cover closes the opening, the angle formed by the extending section
with respect to the first supporting section is not included in the first angle range; and

when the cover closes the opening, the angle formed by the extending section

with respect to the first supporting section is included in the second angle range.

4, The connecting member according to claim 1, wherein the planar surface of the

stopper 1s a guide surface disposed at a tip of the stopper.

5. The connecting member according to claim 4, wherein the guide surtface 1s

formed 1n a plate-shaped section of the stopper.

0. The connecting member according to claim 1, further comprising:
multiple connecting members for the single cover;

wherein the shafts of the multiple connecting members are disposed so as to be

lined up collinearly in a horizontal direction.

7. The connecting member according to claim 1, further comprising:

with respect to the single cover, at least a total of two or more of:

the connecting member; and
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another connecting member possessing the first supporting section, the
second supporting section and the extending section and not possessing the
stopper;
wherein of at least two or more, in total, connecting members and the other
connecting members, at least one of the shafts is longer than the shafts of the other

connecting members.
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