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(57) Abstract: Provided are auxiliary members which, by being inserted hetween fixing members and a roof member, are capable
of satisfactorily installing a solar cell module even if the upper surface of the roof member is distorted. The auxiliary members
(30) are each inserted between a fixing member (20) and the roof member (2), this fixing member (20) being provided with a plac-
ing section (21a) whereon a first frame (12) of the solar cell module (10) is placed; a fixing section (21b) for fixing the fixing
member (20) to the roof member (2) at a location below the placing section (21a); a base section (21) which comprises a recessed
groove (21h) formed on the lower surface of the fixing section (21b) and is placed on the roof member (2); a vertically arranged
scetion (22) which cxtends upward from the basc scction (21); and an inhibition scction (23) which cxtends in both dircctions
from the upper end of the vertically arranged section (22) in parallel to the placing section (21a), thereby inhibiting the first frame
(12) from moving upward. The atorementioned auxiliary members (30) are each provided with a protuberant engagement protru-
sion (31) which cngages with the recessed groove (21h) of the fixing member (20); a main body scetion (32) on the upper surfacce
of which the engagement protrusion (31) is formed; and a hollow engagement recess (33) which is formed on the lower surface of
the main body section (32) and is capable ot engaging with the engagement protrusion (31).
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DESCRIPTION

AUXILIARY MEMBER

FIELD OF THE INVENTION
[0001]

The present invention relates to an auxiliary member
which is inserted into between a fixing member supporting a
solar cell module on a roof material and the roof material.
BACKGROUND OF THE INVENTION
[0002]

Conventionally, a solar cell module installed on a roof
of a building or the like has been fixed onto a roof material
through a mount formed by assembling long frame members in a
form of parallel crosses (Patent Document 1). However, when
the solar cell module is installed (supported) through the mount
in the formof parallel crosses, the mount in the formof parallel
crosses is needed to be built on the roof for installing the
solar cell module. Therefore, time and effort is required and
the number of parts is large, resulting in a problem of increase
in cost.

[0003]

In order to solve the above problem, the present inventor

has proposed a technique in which the mount in the form of

parallel crosses is not installed, each of outer edges of the




solar cell module at an eaves side and a ridge side is supported
by a plurality of fixing members, and each fixing member is
directly fixed onto a roof material (Patent Document 2). Each
fixing member includes a base portion, an erected portion, and
a blocking portion. The base portion has a placement portion
and a fixing portion and is placed on the roof material. The
outer edge of the solar cell module is placed on the placement
portion. The fixing portion is formed on a lower side of the
placement portion and is a portion for fixing the fixing member
onto the roof material. The erected portion extends from the
placement portion of the base portion to the upper side. The
blocking portion extends from an upper end of the erected
portion to both sides so as to be in parallel with the placement
portion. 1In the technique, the outer edge of the solar cell
module is sandwiched and supported by the placement portion and
the blocking portion.

[0004)

A plurality of solar cell modules can be fixed onto the
roof material sequentially fromone side (for example, the eaves
side of the roof) by using the fixing members. Therefore, an
installing operation of the solar cell modules can be made easy.
Further, each fixing member can be slid along the outer edge
of the solar cell module. Therefore, the fixing member is fixed

onto a structural material of the roof, such as a rafter so that




installing strength of the solar cell module can be enhanced.
In addition, since the mount is not needed, the number of parts
can be reduced, thereby reducing operation cost and cost for

installing the solar cell module.

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE RESOLVED BY THE INVENTION
[0005]

However, when the solar cell module is fixeddirectly onto
the roof material not through the mount, if flatness of the roof
material (for example, roof surface material (roof tile, color
best, corrugated plate, and the like), rafter, roof board, and
the like) onto which the fixing members are fixed is undesirably
swelled or strained, the following problem is caused. That is,
positions (heights) of the plurality of fixing members which
support the solar cell module become non-uniform so that the
solar cell module cannot be installed in the right direction
or the solar cell module cannot be installed. In addition, when
a plurality of solar cell modules are installed on the roof
material, there arises a problem that heights at which the solar
cell modules are installed become non-uniform so that the entire
appearance looks bad.

[0006]

Conventionally, when a predetermined screw is made to
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penetrate through the fixing portion of the fixing member and
are screwed into the roof material so as to fix the fixing member
onto the roof material, there is a risk that rainwater and the
like enter the lower side of the roof material down the screwed
predetermined screw. Therefore, a plate-like sealing member
formed with a rubber and the like is inserted into between the
fixing member and the roof material. Further, it can be
considered that height at which the fixing member is installed
is changedby stacking apluralityof sealingmembers. However,
in this case, the rubber between the fixing member and the roof
material becomes thicker. Therefore, if the stacked sealing
members become thinner due to temperature change by air
temperature and the like, change with age, and the like, the
fixing of the fixing member onto the roof material becomes
unstable, resulting in deterioration of installation strength
of the solar cell module.

[0007]

In view of the above circumstances, an object of the
invention is to provide an auxiliary member which makes it
possible to preferably install a solar cell module by inserting
the auxiliary member into between a fixing member and a roof
material even when an upper surface of the roof material is
strained.

[0007a]
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It is an object of the present invention to overcome or

ameliorate at least one of the disadvantages of the prior art,

or to provide a useful alternative.

MEANS TO RESOLVE THE PROBLEMS

[0008]

According to a first aspect the invention provides an

auxiliary member for insertion between a roof material and a

fixing member,

the fixing member including:

a base portion which is placed on the roof material, the
base portion having a placement portion on which an outer
edge of a solar cell module is placed, and a mounting
portion which is formed on the lower side of the fixing
member with respect to the placement portion and fixes
the fixing member onto the roof material;

an erected portion which extends from the placement
portion of the base portion to the upper side;

and

a blocking portion which extends from an upper end of the
erected portion to both sides so as to be in parallel with
the placement portion and blocks the outer edge of the

solar cell module from being moved to the upper side,

the auxiliary member comprising:

a bar-shaped fixing support portion which is fixed to the
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5a

mounting portion of the fixing member so as to be
relatively movable in the vertical direction; and
a base member which holds a lower end of the fixing support

portion and is fixed onto the roof material.

[0008a]

According to a second aspect the invention provides a roof

mounted solar cell comprising:

a solar cell module;

an auxiliary member which is inserted between a roof material

and a fixing member,

the fixing member including

a base portion which is placed on the roof material, the
base portion having a placement portion on which an outer
edge of a solar cell module is placed, and a mounting
portion which is formed on the lower side of the fixing
member with respect to the placement portion and fixes
the fixing member onto the roof material;

an erected portion which extends from the placement
portion of the base portion to the upper side;

and

a blocking portion which extends from an upper end of the
erected portion to both sides so as to be in parallel with
the placement portion and blocks the outer edge of the

solar cell module from being moved to the upper side,
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5b

the auxiliary member comprising:

a bar-shaped fixing support portion which is fixed to the
mounting portion of the fixing member so as to be
relatively movable in the vertical direction; and
a base member which holds a lower end of the fixing support

portion and is fixed onto the roof material.

[0008Db]

According to a third aspect the invention provides a

structure comprising:

a solar cell module;

an auxiliary member which is inserted between a roof material

and a fixing member,

the fixing member including:

a base portion which is placed on the roof material, the
base portion having a placement portion on which an outer
edge of a solar cell module is placed, and a mounting
portion which is formed on the lower side of the fixing
member with respect to the placement portion and fixes
the fixing member onto the roof material;

an erected portion which extends from the placement
portion of the base portion to the upper side;

and

a blocking portion which extends from an upper end of the

erected portion to both sides so as to be in parallel with
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5¢

the placement portion and blocks the outer edge of the
solar cell module from being moved to the upper side,
the auxiliary member comprising:
¢ a bar-shaped fixing support portion which is fixed to the
mounting portion of the fixing member so as to be

relatively movable in the vertical direction;

¢ abasemember which holds a lower end of the fixing support
portion and is fixed onto the roof material; and
the roof material.
[0008c]

Unless the context clearly requires otherwise,
throughout the description and the claims, the words “comprise”,
“comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is
to say, in the sense of “including, but not limited to”.
[0009]

As the "fixing portion” on the fixing member, "a fixing

portion having a mounting hole which penetrates through in the




vertical direction”, "a fixing portion having a V-shaped groove
on at least an upper surface"”, "a fixing portion which is formed
intoaplate-like shape", and the like areexemplified. Further,

as a form of the "concave groove portion” on the fixing member,

"a concave groove portion having a T shaped"”, "a concave groove

portion having a dovetail shape"”, "a concezve groove portion

having a square shape", "a concave groove portion having a V
I

shape", and the like are exemplified.
(0010]

Further, as the "engagement convex portion", "an
engagement convex portion having a shape which is the same as
an internal shape of the groove portion on the fixing member",
"an engagement convex portion having a shape which is smaller
than and different from an internal shape of the groove portion
on the fixing member", "an engagement convex portion having a
shape which is inserted into the groove portion on the fixing
member from the lower side so as to engage therewith", and the
like are exemplified. 1In addition, as the "engagement concave
portion”, "an engagement concave portion having a shape which
is the same as the engagement convex portion”, "an engagement
concave portion having a shape which is larger than and

different from the engagement convex portion", and the like are

exemplified.

(0011)




Further, as the "main body", "a main body which has a
rectangular frame shape and includes a vertical crosspiece
extending in the vertical direction therein", "a solid
plate-like main body", "a plate-like main body which includes
a plurality of protrusions having the same height on an upper
surface thereof", and the like are exemplified.

[(0012]

According to the aspect of the invention, the engagement
convex portion of the auxiliary member is engaged with the
groove portion of the fixing member so that the mounting height
of the fixing member can be made higher by height of the main
body of the auxiliary member. Furthermore, the engagement
convex portion of the different auxiliary member and the
engagement concave portion are engaged with each other so that
the plurality of auxiliary members can be stacked in the
vertical direction and the height of the fixking member on the
roof material can be arbitrarily changed depending on the number
of stacked auxiliary members. Accordingly, even when the upper
surface of the roof material on which the solar cell module is
installed is strained, the strain on the roof material is
corrected by inserting the appropriate number of auxiliary
members into between the fixing member and the roof material.
With this, heights of the fixing members which support the solar

cell module can be made uniform so as to preferably install the




solar cell module on the roof material.
[0013]

In addition, as described above, the heights of the fixing
members can be made uniformby the auxiliary members. Therefore,
even when the plurality of solar cell modules are installed on
the roof material, heights of the plurality of solar cell
modules can be easily made uniform so that appearance on the
roof on which the plurality of solar cell modules are installed
looks good.

[0014]

Further, in the auxiliary member, the engagement convex
portion and the engagement concave portion or the engagement
convex portion and the groove portion of the fixing member can
be engaged with each other. Therefore, when the auxiliary
member is engaged with the fixing member or the auxiliary
members are stacked on one another, the auxiliary members and
the fixing member can be positioned with each other by the
engagement. Accordingly, the fixing member is prevented from
being fixed onto the roof material in a state where the
position(s) of the auxiliary member (s) is(are) deviated so that
the fixing member can be fixed onto the roof material reliably.
Further, the auxiliary member is engaged with the fixing member
or another auxiliary member so that the auxiliary member can

be held by the fixing member. Therefore, workability when the




fixing member is fixed onto the roof material through the
auxiliary member(s) can be made excellent.
(0015}

Moreover, resistance of the auxiliary member to
temperature change and change with age can ke enhanced so that
the solar cell module can be supported on the roof material in
a preferable state for a long period of time, when the auxiliary
member is formed with a metal or a hard synthetic resin.
[0016]

Further, the auxiliary member according to the aspect of
the invention, in addition to the above configuration, it is
preferable that the main body be formed into a laterally long
rectangular frame shape and include a vertical crosspiece
extending in the vertical direction in the main body.

[0017]

According to the aspect of the invention, the main body
of the auxiliary member is formed into a frame shape so as to
include the vertical crosspiece therein. This makes it
possible to suppress weight thereof from increasing even when
the auxiliary member is made higher. Therefore, the auxiliary
member is made lighter so that workability when the solar cell
module is installed can be enhanced. Moreover, since the main
body of the auxiliary member includes the vartical crosspiece

therein, load capacity in the vertical direction can be enhanced
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so that the solar cell module can be preferably installed on
the roof material through the auxiliary members and the fixing
members.

[(0018]

It is to be noted that only one vertical crosspiece in
the main body of the auxiliary member may be provided or a
plurality of vertical crosspieces may be provided.

(0019]

An auxiliary member according to another aspect of the
invention which is inserted into between a roof material and
a fixing member including a base portion which is placed on the
roof material and has a placement portion on which an outer edge
of a solar cell module is placed, a fixing portion which is formed
on the lower side with respect to the placement portion and fixes
the fixing member onto the roof material, and a concave groove
portion which is formed on a lower surface at a position
different from the fixing portion, an erected portion which
extends to the upper side from the placement portion of the base
portion, and a blocking portion which extends from an upper end
of the erected portion to both sides so as to be in parallel
with the placement portion and blocks the outer edge of the solar
cell module from being moved to the upper side, includes an
engagement convex portion which engages with the groove portion

of the fixing member, and a main body on which the engagement
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convex portion is formed on an upper surface.
[0020]

Here, as the "engagement convex porticn", "an engagement
convex portion having a shape which is the same as an internal
shape of the groove portion on the fixing member", "an
engagement convex portion having a shape which is smaller than
and different from an internal shape of the groove portion on
thefixingmember","anengagementconvexportionhavingeashape
which is inserted into the groove portion on the fixing member
from the lower side so as to engage therewith", and the like
are exemplified. Further, as the "main body", "a main body
which has a rectangular frame shape and includes a vertical
crosspiece extending in the vertical direction therein", "a
solid plate-like main body", "a plate-like main body which
includes a plurality of protrusions having the same height on
an upper surface thereof", and the like are exemplified.
(0021]

According to the aspect of the invention, the engagement
convex portion of the auxiliary member is engaged with the
groove portion of the fixing member so that the mounting height
of the fixing member can be made higher by height of the main
body of the auxiliary member. Accordingly, even when the upper
surface of the roof material on which the solar cell module is

installed is strained, the strain of the roof material is
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corrected by inserting the auxiliary member into between the
fixing member and the roof material. With this, heights of the
fixing members which support the solar cell module can be made
uniform so as to preferably install the solar cell module on
the roof material. 1In addition, even when a plurality of solar
cell modules are installed on the roof, the heights of the solar
cell modules can be made uniform so that appearance on the roof
looks good.

(0022]

It is to be noted that the auxiliary member does not
include the engagement concave portion on the lower surface of
the main body and the main body can be made lower than the above
auxiliary member including the engagement concave portion.
Therefore, the mounting height of the fixing member can be
changedmore finely by using the auxiliary member in combination
with the above auxiliary member. This makes it possible to
install the solar cell module with the fixing member in a more
preferable state.

[0023]

An auxiliary member according to still another aspect of
the invention which is inserted into between a roof material
and a fixing member including a base portion which is placed
on the roof material and has a placement portion on which an

outer edge of a solar cell module is placed, a fixing portion
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which is formed on the lower side with respect to the placement
portion and fixes the fixing member onto the roof material, and
a concave groove portion which is formed on a lower surface at
apositiondifferent fromthe fixing portion, an erected portion
which extends to the upper side from the placement portion of
the base portion, and a blocking portion which extends from an
upper end of the erected portion to both sides so as to be in
parallel with the placement portion and blocks the outer edge
of the solar cell module from being moved to the upper side,
includes a bar-shaped fixing support portion which is fixed to
the fixing portion of the fixing member so as to be relatively
movable in the vertical direction, and a base member which holds
a lower end of the fixing support portion and is fixed onto the
roof material.

[0024]

Here, as the "fixing support portion", "a fixing support
portion having an external thread on a bar-shaped outer
circumference, which is inserted into a through hole of the
fixingmember to fix the fixing member with a nut which is screwed
with the external thread, under a condition that the fixing
portion of the fixing member is formed as the through hole which
penetrates through in the vertical direction", "a fixing
support portion having an external thread on a bar-shaped outer

circumference, which is screwed with an internal thread hole,
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under a condition that the fixing portion of the fixing member
is formed as the internal thread hole which penetrates through
in the vertical direction", and the like are exemplified.
[0025]

Further, as the "base member", "a base member which
supports a lower end of the fixing support portion so as to be
slidable in the predetermined direction and is formed into a
plate-like shape", "a base member which is fixed by sandwiching
a protrusion formed on an upper surface of the roof material
(for example, a folded-plate roof, a batten seam roof, and the
like)", "a plate-like base member", and the like are
exemplified.

(0026]

According to the aspect of the invention, the fixing
support portion on the auxiliary member supports the fixing
member so as to be relatively movable in the vertical direction.
Therefore, the fixing member can be fixed at an arbitrary height.
Accordingly, even when the upper surface of the roof material
on which the solar cell module is installed is strained, the
strain on the roof material is corrected by inserting the
auxiliary member into between the fixing member and the roof
material. With this, heights of the fixing members which
support the solar cell module can be made uniform so as to

preferably install the solar cell module on the roof material.
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In addition, even when a plurality of solar cell modules are
installed on the roof, the heights of the solar cell modules
can be made uniform so that appearance on the roof looks good.
(0027]

Meanwhile, a sheet-like sealing member formed with a
rubber or the like may be arranged between the above auxiliary
member and the roof material. With the sealing member, when
the auxiliary member is fixed onto the roof material with a
predetermined mounting screw by making the mounting screw
penetrate through the auxiliary member, rainwater and the like
can be preferably prevented from entering down the mounting
screw to the lower side.

EFFECT OF THE INVENTION
[0028]

As described above, according to the invention, the
auxiliary member which makes it possible to preferably install
the solar cell module by inserting the auxiliary member into
between the fixing member and the roof material even when an

upper surface of the roof material is strainad can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]
Fig. 1 is an entire perspective view illustrating a solar

power generation system to which an auxiliary member according
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to the invention is applied.

Fig.2:n;aplanviewschematicallyillustratingthesolar
power generation system of Fig. 1.

Fig. 3 is a side cross-sectional view illustrating
primary parts of the invention in the solar power generation
system of Fig. 1.

Fig. 4 is an exploded perspective view illustrating an
example of an auxiliary member of Fig. 3 and a fixing member.

Fig. 5A is a side view illustrating an example of an
auxiliary member in a different form from the example in Fig.
3. Fig. 5B is a perspective view illustrating the auxiliary
member of Fig. B5A.

Fig.6Aiseasideviewillustratingastatewhereauxiliary
members in a different form from the examples in Fig. 3 through
Fig. 5B are inserted into between the fixing member and a roof
material. Fig. 6B is a perspective view illustrating the
auxiliary member of Fig. 6A.

Fig. 7A is a side view illustrating a state where an
auxiliary member in a different form from the examples in Fig.
3 through Fig. 6B is inserted into between the fixing member
and the roof material. Fig. 7B is an exploded perspective view
of Fig. 7A.

Fig. 8A is a side view illustrating an auxiliary member

in a different form from the examples in Fig. 3 through Fig.
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7B and the fixing member. Fig. 8B is a rear view of Fig. 8B.
Fig. 9 is an exploded perspective view illustrating a
relationship among the auxiliary member of Figs. 8A and 8B, the

fixing member and the roof material.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[(0030]

An auxiliary member which is inserted between a fixing
member supporting a solar cell module on a roof material and
the roof material according to an embodiment of the invention
is described in detail with reference to Fig. 1 through Fig.
5B. Fig. 1 is an entire perspective view illustrating a solar
power generation system to which the auxiliary member according
to the invention is applied. Fig. 2 isaplanview schematically
illustrating the solar power generation system of Fig. 1. Figqg.
3 is a side cross-sectional view illustrating primary parts of
the invention in the solar power generation system of Fig. 1.
Fig. 4 is an exploded perspective view illustrating an example
of an auxiliary member of Fig. 3 and a fixing member. Fig. 5A
is a side view illustrating an example of an auxiliary member
in a different form from the example in Fig. 3. Fig. 5B is a
perspective view illustrating the auxiliary member of Fig. SA.
[0031]

A solar power generation system 1 to which an auxiliary
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member 30 according to the embodiment is appliedmainly includes
a plurality of solar cell modules 10, fixing members 20,
auxiliary members 30, and dressed covers 40. The fixing members
20 fix the solar cell modules 10 onto a roof material 2. The
auxiliary members 30 are inserted into between the fixing
members 20 and the roof material 2. The dressed covers 40 are
supported by the fixing members 20 and cover eaves-side end
faces of the solar cell modules 10 which are arranged at the
eaves-most side. Further, the solar power generation system
1 includes plate-like waterproof members 50 arranged between
the auxiliary members 30 or the fixing members 20, which are
arranged at the lower-most side, and the roof material 2 as
illustrated in Fig. 3 and the like. The waterproof members 50
are made of rubber, silicon, or the like. Inaddition, the solar
power generation system 1 mainly includes eaves-side side-face
caps 51 andmiddle-side side-face caps 52 as illustrated in Fig.
1. The eaves-side side-face caps 51 cover joints between the
dressed covers 40 and the solar cell modules 10 at the side faces.
The middle-side side-face caps 52 cover joints between the solar
cell modules 10 at the side faces.
[0032]

In the embodiment, a case in which the solar power
generation system 1l is installed on a slate as the predetermined

roofmaterial2vmichsupportsthesolarpowergenerationsystem
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1 is described as an example. However, the solar power
generation system 1 may be installed on another roof material
such as a roof tile, a corrugated plate, a folded-plate, a batten
seam roof, or a zinc roof or may be installed on a long crosspiece
member, a mount, a wall face, or the like arranged on a roof
board, a roof, or the like.

[0033]

Each solar cell module 10 of the solar power generation
system 1 includes a plate-like solar cell panel 11 having a
rectangular ocuter shape, first frames 12, and second frames 13.
The first frames 12 support two side edges (in the embodiment,
loner side edges) of the solar cell panel 11, which are opposed
to each other. The second frames 13 extend in the direction
perpendicular to the first frames 12 and support two side edges
(in the embodiment, shorter side edges) of the solar cell panel
11, which are opposed to each other. It is to be noted that
although not illustrated in the drawings, each solar cell module
10 further includes a substrate box fixed to a back surface of
the solar cell panel 11 and a wire cable which is extended from
the substrate box to the outside and through which generated
electricity and the like flow.

[0034]
As illustrated in Fig. 3, each first frame 12 of the solar

cell module 10 includes an insertion support portion 12b, a
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connecting portion 12c¢, a box-shaped abutment portion 12e, and
an engagement section 12h. The insertion support portion 12b
insertion-supports the side edge of the solar cell panel 11 and
has an upper side face 12a extended in the vertical direction
at the side opposite to the side at which the solar cell panel
11 is inserted. The connecting portion 12c is arranged at the
lower side of the insertion support portion 12b and opens to
the side opposite to the side at which the solar cell panel 11
is inserted. The abutment portion 12e is arranged at the lower
side of the connecting portion 12c and has a lower side face
12d and an opening 12f. The lower side face 12d is arranged
at the inner side with respect to the upper side face 12a of
the insertion support portion 12b in the direction along a
surface of the solar cell panel 11 so as to extend in the vertical
direction. The opening 12f is formed on the lower side face
12d. The engagement section 12h extends from a side face at
the side opposite to the lower side face 12d in the abutment
portion 12e to the opening 12f in the lateral direction and has
an engagement protrusion 12g at a tip therecf. The engagement
protrusion 12g is formed such that a base end side protrudes
upward from the engagement section 12h and is formed so as to
be made thinner downward toward a tip thereof.

[0035]

Further, each first frame 12 includes three C-shaped
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screwed groove portions 12i and a V-shaped groove 123j. Each
of the three screwed groove portions 12i is arranged at a
predetermined position. The V-shaped groove 12j is arranged
on the lower side face 12d at the upper side of the opening 12f
of the abutment portion 12e. Each first frame 12 is formed to
be a continuous long member having the same cross sectional
shape at any places and is an extrusion molding member made of
a metal such as aluminum. Accordingly, two openings of the
connectingportion12candthecpening12farearrang@jinupper
and lower portions on an outer side face of the first frame 12.
Further, the upper side face 12a and the lower side face 12d
are formed at different levels so as to sandwich the connecting
portion 12c. It is to be noted that an inclined chamfer portion
is formed at the boundary between the upper side face 12a and
the connecting portion 12c.

[0036]

Although not illustrated in detail in the drawings, each
second frame 13 in the solar cell module 10 includes an insertion
support portion which insertion-supports the side edge of the
solar cell panel 11 at an upper portion as in the first frame
12. Each second frame 13 has a side face extended in the
vertical direction at the side opposite to the side at which
the solar cell panel 11 is inserted, which extends over the

entire height of the second frame 13. Each second frame 13 is
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formed to be a continuous long member having the same cross
sectional shape at any places and the same height as that of
the first frame 12 and is an extrusion molding member made of
ametal such as aluminumalloy. Accordingly, an outer side face
of each second frame 13 is formed to be flat with no opening,
no projection, and the like.
[0037]

As illustrated in the drawings, each solar cell module
10 is formed as follows. Longer side edges of the solar cell
panel 11 are supported by the first frames 12 and shorter side
edges of the solar cell panel 11 are supported by the second
frames 13. The outer side faces of the second frames 13 at both
ends in the lengthwise direction cover ends of the first frames
12 in the lengthwise direction. The first frames 12 and the
second frames 13 are fixed to each other with predetermined
screws. It is to be noted that a buffering member having
waterproof property is filled into between the side edges of
the solar cell panel 11 and the insertion support portions 12b
of the first frames 12 and between the side edges of the solar
cell panel 11 and the insertion support portions of the second
frames 13.
(0038])

Further, each fixing member 20 in the solar power

generation system 1 includes a base portion 21, an erected
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portion 22, a blocking portion 23, an inner protrusion 24, and
a to-be-engaged section 25. The base portion 21 has a laterally
long box shape. The erected portion 22 extends to the upper
side from a predetermined position at one side with respect to
a center in the lateral direction on an upper surface of the
base portion 21. The blocking portion 23 extends from an upper
end of the erected portion 22 to both sides so as tobe in parallel
with the upper surface of the base portion 21. The inner
protrusion 24 is arranged between the blocking portion 23 and
the base portion 21 at the side of the center of the base portion
21 with respect to the erected portion 22 in the lateral
direction. The inner protrusion 24 is formed to be along an
axial line parallel with the erected portion 22. The
to-be-engaged section 25 extends so as to be in parallel with
theuppersurfaceoftheh@seportion21fromtheerectedportion
22 at the center between the blocking portion 23 and the base
portion 21 in the vertical direction. The to-be-engaged
section 25 is arranged at the side opposite to the inner
protrusion 24 with respect to the erected portion 22.
(0039]

The base portion 21 of the fixing member 20 includes a
placement portion 2la and a mounting portion 21b as a fixing
portion. The placement portion 2la forms an upper surface from

which the erected portion 22 extends to the upper side and on
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which the outer edge of the solar cell module 10 (first frame
12) is placed. The mounting portion 21b for mounting the fixing
member 20 on the roof material 2 is provided at a position at
the side opposite to the erected portion 22 with respect to the
center in the lateral direction. Mounting holes 21c which open
on a lower surface of the base portion 21 and through which only
a threaded portion of a mounting screw 3 can pass are formed
on the mounting portion 2lb. Further, insertion holes 21d
through which the mounting screw 3 and the like can pass are
formed on the placement portion 2la at positions on the same
axes as the mounting holes 21lc.

[0040]

The insertion holes 21d and the mounting holes 21c of the
base portion 21 are arranged at positions which do not overlap
with the blocking portion 23 when seen from the above.
Therefore, the mounting screws 3 can be preferably inserted into
the mounting holes 21c. 1In addition, each insertion hole 21d
has a diameter larger than that of each mounting hole 2lc.
Therefore, a tip of an electric tool or the like or a socket
can be reliably screwed into the mounting holes 21c through the
insertion holes 21d. It is to be noted that in the embodiment,
three insertion holes 21d are provided in the lengthwise
direction of the fixing member 20 (see, Fig. 4).

[0041]
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Further, the base portion 21 includes two vertical
crosspieces 2le and a lateral crosspiece 21f. The two vertical
crosspieces 2le are provided at positions closer to the erected
portion 22 in comparison with the mounting portion 21b so as
to extend in the vertical direction in the base portion 21. The
lateral crosspiece 21f connects the vertical crosspieces 2le.
The two vertical crosspieces 2le in the base portion 21 are
formed such that the vertical crosspiece 2le farther from the
mounting portion 21b is arranged just under the erected portion
22. The base portion 21 is made to have high rigidity with the
vertical crosspieces 2le and the lateral crosspiece 21f. 1In
addition, the base portion 21 includes an opening 21g having
a predetermined width. The opening 21g is provided on the
bottom of the base portion 21 between the two vertical
crosspieces 2le so as to open to the lower side. With the
opening 21g, a concave groove portion 21h which opens on a lower
surface of the base portion 21 and has a T-shaped space is formed.
Further, the base portion 21 includes a rectangular concave
portion 21i formed in the vicinity of an end on the placement
portion 2la at the side opposite to the mounting portion 21b
with respect to the erected portion 22.

(0042]
The erected portion 22 of the fixing member 20 has the

same height as height from a lower surface to the connecting
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portion 12c of the first frame 12. The erected portion 22 of
the fixing member 20 has a locking hole 22a at a position between
the blocking portion 23 and the to-be-engaged section 25 so as
to penetrate through the erected portion 22 in the lateral
direction. Further, the blocking portion 23 can be inserted
into the connecting portion 12c of the first frame 12. Lower
corners at a tip of the blocking portion 23 are obliquely
chamfered so that the blocking portion 23 is easily inserted
into the connecting portion 12c. It is to be noted that the
blocking portion 23 has a length so as not to extend to the outer
sides of the base portion 21 when seen from the above.
[0043]

The inner protrusion 24 of the fixing member 20 is
separatedfromtheerectedportim122tothesideofthenmunting
portion 21b of the base portion 21 by a predetermined distance.
Further, the inner protrusion 24 is arranged between the
placement portion 2la and the blocking portion 23 so as to extend
in parallel with the erected portion 22. An outer end portion
24a facing to the mounting portion 21b is formed to be along
an axial line parallel with the erected portion 22. A dimension
between the outer end portion 24a of the inner protrusion 24
and the erected portion 22 is set such that a head portion of
a locking screw 4 is sufficiently accommodated in a space

therebetween as illustrated in Fig. 3. Further, the inner
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protrusion 24 has a void 24b penetrating through the inner

protrusion 24 in the lateral direction as illustrated in the
drawings. A space of the void 24b in the vertical direction
is formed to be smaller than a space between the base portion
21(placementportionZla)andthekﬂockingporthn123possibly
andthevoid24bfacesthelockinghole22aoftheerectedportion
22. 1In addition, the inner protrusion 24 is separated into
upper and lower portions by the void 24b and the upper portion
of the inner protrusion 24 is formed to be shorter than the lower
portion thereof on the fixing member 20.

[0044]

The to-be-engaged section 25 of the fixing member 20 is
arranged at a position corresponding to the engagement section
12h of the first frame 12. The to-be-engaged section 25
includes a to-be-engaged protrusion 25a at a tip thereof. The
to-be-engaged protrusion 25a is formed such that a base end side
protrudes downward from the to-be-engaged section 25 and is
formed so as to be made thinner upward toward a tip thereof.
The to-be-engaged protrusion 25a can engage with the engagement
protrusion 12g of the first frame 12.

[0045]

Each fixing member 20 in the embodiment is formed to be

a continuous long member having the same crcss sectional shape

at any places. Each fixing member 20 is obtained by cutting
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an extrusion molding member made of a metal such as aluminum
alloy into a predetermined length (for example, the length of
1/6 to 1/20 with respect to the length of the first frame 12)
and providing the mounting holes 21c, the insertion holes 21d,
and the locking hole 22a in a punching manner.

[0046]

In addition,Athe auxiliary members 30 in the solar power
generation system 1 are inserted into between the fixing members
20 and the roof material 2 so that mounting heights of the fixing
members 20 on the roof material 2 can be changed. 1In the
embodiment, as illustrated in Fig. 3 through Fig. 5B, three
auxiliary members 30 (30A, 30B, 30C) having different heights
are appropriately combined so that the mounting heights of the
fixing members 20 can be changed at multiple stages. Each of
the auxiliary members 30 (30A, 30B, 30C) in the embodiment
includes an engagement convex portion 31 and a main body 32.
Theengagementconvexportion31engageswiththegrooveportion
21h of the fixing member 20. The engagement convex portion 31
is formed on an upper surface of the main body 32. 1In addition,
the auxiliary member 30A further includes an engagement concave
portion 33 in addition to the above configurations. The
engagement concave portion 33 is formed on a lower surface of
the main body 32 and can engage with the engagement convex

portion 31.
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(0047]

As illustrated in the drawings, the engagement convex
portion 31 of each of the auxiliary members 30 (30A, 30B, 30C)
includes a projecting section 3la and an extended section 31b.
The projecting section 3la projects to the upper side from an
upper surface of the main body 32. The extended section 31b
extends from an upper end of the projecting section 3la to both
sides so as to be in parallel with the upper surface of the main
body 32. The engagement convex portion 31 is formed into a T
shape smaller than the groove portion 21h having the T-shaped
space in the fixing member 20 by the projecting section 31la and
the extended section 31b. Further, the engagement convex
portion 31 is formed such that a width between right and left
sides of ﬁhe extended section 31b is larger than that of the
opening 21g in the fixing member 20. Therefore, in a state where
the engagement convex portion 31 is engaged with the groove
portion 21h of the fixing member 20, the engagement convex

portion 31 does not get through from the groove portion 21h to
the lower side.
[0048]

Further, as illustrated in Fig. 3 and Fig. 4, the main
body 32 of each of the auxiliary members 30A, 30B is formed such

that an outer shape thereof is laterally long rectangular frame

shape. Further, the main body 32 of each of the auxiliary
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members 30A, 30B includes a vertical crosspiece 32a and mounting
holes 32b. The vertical crosspiece 32a extends in the vertical
direction in the main body 32 to connect an upper side and a
lower side of themain body 32. The mountingholes 32b penetrate
through the main body 32 in the vertical direction at positions
corresponding to the mounting holes 21c of the fixing member
20 and each of the mounting holes 32b has a diameter same as
that of each of the mounting holes 21c. On the other hand, as
illustrated in Figs. 5A and 5B, the main body 32 of the auxiliary
member 30C is formed into a laterally long plate shape and
includes mounting holes 32b which correspoad to the mounting
holes 21c of the fixing member 20. The main body 32 of the
auxiliary member 30C further includes a plurality of
protrusions 32c which protrude to the upper side at both ends
of the main body 32, at a position at which the mounting holes
32b are formed, and at a predetermined position between the both
ends. The plurality of protrusions 32c have the same height.
It is to be noted that in the embodiment, the height of the main
body 32 of the auxiliary member 30B is set to be approximately
2/3 with respect to the main body 32 of the auxiliary member
30A and the main body 32 of the auxiliary member 30C is set to
be approximately 1/3 with respect to the main body 32 of the
auxiliary member 30A.

(0049]
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The main body 32 of the auxiliary member 30A further
includes a ceiling section 32d, a connecting section 32e and
an opening 32f. The ceiling section 32d extends from one side
face (left side face in Fig. 3) of the vertical crosspiece 32a
so as to be in parallel with a lower surface of the main body
32. The connecting section 32e connects a tip of the ceiling
section 32d and a lower side of the main body 32. The opening
32f penetrates through the lower side just under the center of
the ceiling section 32d in the lateral direction in the vertical
direction. At this time, the opening 32f is provided between
the connecting section 32e and the vertical crosspiece 32a. 1In
addition, the main body 32 of the auxiliary member 30A further
includes step portions 32g. The step portions 32g are arranged
atpositionsconcavajtotheuppersidewithrespecttothelower
surface of the main body 32 between the opening 32f and the
connecting section 32e and between the opening 32f and the
vertical crosspiece 32a.

[0050]

In the auxiliary member 30A, the vertical crosspiece 32a
of the main body 32, the ceiling section 32d, the connecting
section 32e, and the opening 32f form the 2ngagement concave
portion 33 which is concaved into a T shape and can accommodate
the engagement convex portion 31. Further, in the main body

32 of the auxiliary member 30A, the vertical crosspiece 32a,
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the ceiling section 32d, and the connecting section 32e couples
the lower side which has been split by the opening 32f. This
make it possible to maintain the strength and rigidity of the
main body 32.

[0051]

As illustrated in Fig. 4 and Figs. 5A and 5B, each of the
auxiliary members 30A, 30B, 30C in the embodiment is formed to
be a continuous long member having the same cross sectional
shape at any places and is an extrusion molding member made of
a metal such as aluminum alloy as in the fixing member 20.
Further, the auxiliary members 30A, 30B, 30C are formed to have
the same size as the fixing member 20 when seen from the above.
[0052]

Further, as illustrated in Fig. 3, the dressed covers 40
in the solar power generation system 1 are formed to have the
same height as the first frames 12 and the second frames 13 and
have the same length as the first frames 12. Each dressed cover
40 includes a dressed surface portion 40a, an upper side face
40b, a connecting portion 40c, a box-shaped abutment portion
40f,anengagementsection40h,andeasupportingsectionportion
401. The dressed surface portion 40a extends continuously from
one upper end to the other lower end in a circular arc form.
The upper side face 40b droops from one upper end of the dressed

surface portion 40a to the lower side. The connecting portion
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40c is arranged at a lower side of the upper side face 40b and
opens to one side face side. The abutment portion 40f is
arranged at the lower side of the connecting portion 40c and
has a lower side face 40d and an opening 40e. The lower side
face 40d is arranged to be closer to the other side in comparison
with the upper side face and extends in the vertical direction.
The opening 40e is formed on the lower side face 40d. The
engagement section 40h extends from the side face at the other
side in the abutment portion 40f to the opening 40e in the lateral
direction and has an engagement protrusion 40g at a tip thereof.
The supporting section portion 40i extends from the side face
of the abutment portion 40f at the other side in the lateral
direction and is connected to the dressed surface portion 40a
in the vicinity of the lower end thereof (see, Fig. 3). The
engagement protrusion 40g is formed such that a base end side
protrudes upward from the engagement section 40h and the
engagement protrusion 40g is formed so as to be made thinner
downward toward a tip thereof.

[0053])

Further, each dressed cover 40 includes a V-shaped groove
formed on the lower side face 40d at an upper side of the opening
40e in the abutment portion 40f and a protrusion 40j protruding
to the lower side on the lower surface of the abutment portion

40f. The protrusion 40j can be inserted into the concave
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portion 21i of the fixing member 20. In addition, each dressed
cover 40 includes three C-shaped screwed groove portions 40k
at predetermined positions. Each dressed cover 40 is also
formed to be a continuous long member having the same cross
sectional shape at any places and is an extrusion molding member
made of a metal such as aluminum alloy as in the fixing member
20 and the auxiliary member 30.

[0054]

Next, installation of the solar power generation system
1 on the roof material 2 is described. 1In the example as
illustrated in Fig. 1, the plurality of solar cell modules 10
are arranged in a grid form such that longer sides of the solar
cell modules 10 extend in the direction perpendicular to the
inclined direction of the roof. Further, in the example, one
sides of the solar cell modules 10 and the dressed covers 40
are fixed onto the roof material 2 with two fixing members 20.
[0055]

Meanwhile, as illustrated in Fig. 2, the solar power
generation system 1 is installed on the roof material 2 such
that spaces S1 (2 mm to 5 mm, in the embodiment, approximately
3mm) are formed in the direction perpendicular to the inclined
direction of the roof and spaces $2 (0.5 mm to 5 mm, in the
embodiment, approximately 1 mm) are formed in the inclined

direction of the roof between the solar cell modules 10 and
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between the dressed covers 40. With the spaces, the solar cell
modules 10, the dressed covers 40, and the 1like do not make into
contact with each other even when they expand due to change in
air temperature, or the like. Further, loads of the solar cell
modules 10 at the upper side are not transmitted to those at
the lower side in the inclined direction of the roof.

[(0056]

As illustrated in Fig. 3, the solar power generation
system 1 is installed as follows. At first, the dressed cover
40 is placed on the placement portions 21la of the fixing members
20 at the side opposite to the mounting porticns 21b with respect
to the erected portions 22. At the same time, the blocking
portions 23 of the fixing members 20 are inserted into the
concave connecting portion 40c of the dressed cover 40. With
this, a plurality of (in the embodiment, two) fixing members
20 are fitted into one dressed cover 40. Then, the fixing
members 20 and the dressed cover 40 are arranged on the roof
material 2 at a predetermined position at the eaves side such
that the dressed cover 40 extends in the direction perpendicular
to the inclined direction of the roof. After that, the fixing
members 20 are mounted on the roof material 2 using
predetermined mounting screws 3.

(0057]

When the fixing members 20 are mounted on the roof material
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2, the fixing members 20 are made to slide in the lengthwise
direction of the dressed cover 40 so that the mounting screws
3 are screwed into a structural member of the roof such as a
rafter, which supports the roof material 2. Then, the plurality
of dressed covers 40 are provided in line in the direction

perpendicular to the inclined direction of the roof such that
spaces Sl having a predetermined size (for example, 2 mm to 5
mm) are formed between the dressed covers 40. It is to be noted
that after the fixing members 20 fitted into the dressed cover
40 are mounted on the roof material 2, the locking screws 4 are
screwed into the abutment portion 40f of the dressed cover 40
from the ridge side through the locking holes 22a of the erected
portions 22. This makes it possible to prevent the dressed
cover 40 from sliding with respect to the fixing members 20.
[0058]

Subsequently, after the plurality of dressed covers 40
are installed on the roof material 2, a plurality of (in the
embodiment, two) fixing members 20 are fitted into the first
frame 12 of each solar cell module 10 at one side (ridge side).
To be more specific, the fixing members 20 are fitted into the
first frame 12 such that the abutment portion 12e of the first
frame 12 is sandwiched between the blocking portions 23 at the
side opposite to the mounting portions 21b with respect to the

erected portions 22 of the fixing members 20 and the placement
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portions 2la of the base portions 21.
[0059]

Then, in a state where the fixing members 20 are fitted
into the first frame 12 of the solar cell module 10 at the ridge
side, the first frame 12 at the eaves side is placed as follows.
That is, in such a state, the first frame 12 at the eaves side
is placed on the placement portions 2la at the eaves side with
respect to the erected portions 22 on upper surfaces of the base
portions 21 of the fixing members 20 by which the dressed cover
40 is fixed onto the roof material 2. Further, the solar cell
module 10 is made to slide to the eaves side and the blocking
portions23atthesideofthenmuntingportions21bonthefixing
members 20 are inserted into the connecting portion 12c of the
first frame 12. At the same time, the lower side face 12d of
theabutmentportion12e<n1thefirstframe]iﬁisabuttedagainst
the outer end portions 24a of the inner prctrusions 24 on the
fixing members 20.

(0060}

Therefore, movement of the first frame 12 at the eaves
side on the solar cell module 10 in the downward direction is
restricted by the base portions 21 of the fixing members 20 and
movement thereof in the upward direction is restricted by the
blocking portions 23. Further, movement of the first frame 12

at the eaves side on the solar cell module 10 in the outer-side
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direction (eaves side direction) along the surface of the solar
cell panel 11 is restricted by the inner protrusions 24.
Moreover, the abutment portion 12e of the first frame 12 is
abutted against the inner protrusions 24 of the fixing members
20 so that spaces are formed between the erected portions 22
and the abutment portion 12e and the head portions of the locking
screws 4 are accommodated in the spaces. As illustrated in the
drawing, spaces S2 having a predetermined size (in the
embédiment, approximately 1 mm) are formed between the dressed
covers 40 and the first frames 12. With the spaces, the dressed
covers 40 and the first frames 12 do not make into contact with
each other even when they expand due to the change in air
temperature, or the like. Further, loads of the solar cell
modules 10 arranged at the upper side in the inciined direction
of the roof are not transmitted to the dressed covers 40, the
solar cell modules 10, and the like arranged at the lower side.
[0061]

Subsequently, the first frame 12 at the ridge side on the
solar cell module 10 is lowered to the side of the roof material
2 and the fixing members 20 fitted into the first frame 12 at
the ridge side are placed on the roof material 2. At this time,
as in the dressed cover 40, the fixing members 20 are made to
slide in the lengthwise direction of the first frame 12 such

that the mounting screws 3 are screwed into a structural member
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such as a rafter. Then, the fixing members 20 are mounted on
the roof material 2 with the mounting screws 3 and one of the
solar cell modules 10 at a first stage is arranged. It is to
be noted that after the fixing members 20 are mounted on the
roof material 2, the locking screws 4 are screwed into the
abutment portion 12e of the first frame 12 from the ridge side
through the locking holes 22a of the erected portions 22. This
makes it possible to prevent the solar cell module 10 from
sliding with respect to the fixing members 20.

(0062]

Thereafter, as in the same manner as described above, the
subsequent solar cell module 10 is arranged so as to be adjacent
to the above solar cell module 10 in the direction perpendicular
to the inclined direction. As in the dressed covers 40, the
solar cell modules 10 at the first stage are sequentially
arranged such that spaces S1 having a predetermined size are
formed between the solar cell modules 10. After that, the
fixing members 20 are mounted on the roof material 2 using the
mounting screws 3.

[0063]

After the solar cell modules 10 at the first stage are
installed in such a manner, the solar cell modules 10 at second
and third stages are sequentially installed by repeating the

above operations. After all of the solar cell modules 10 are
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finished to be installed, the eaves-side face caps 51 and the
middle-side face caps 52 are fixed onto side faces of the dressed
covers 40 and the solar cell modules 10 at both outer sides in
the direction perpendicular to the inclined direction of the
roof with predetermined screws 6. Therefore, the ends of the
dressed covers 40 and the first frames 12, which are exposed
to side face sides, are covered by the eaves-side face caps 51
and the middle-side face caps 52. Then, the solar power
generation system 1 is completely installed.
[0064]

Here, flatness of the upper surface of the roof material
2 onwhich the solar power generation system1 (solar cell module
10) is installed is undesirably swelled or strained in some
case. If the solar cell module 10 is installed and fixed onto
the roof material 2 by the fixing members 20 in a state where
the flatness thereof is undesirable, the following problem is
caused. Thatis, positions (heights) of thepluralityof fixing
members 20 which support the solar cell module 10 become
non-uniform so that the solar cell module cannot be installed
in the right direction or the solar cell module cannot be
installed. 1In addition, even when a plurality of solar cell
modules 10 are installed on the roof material 2, there arises
a problem that heights at which the solar cell modules 10 are

installedbecomenon—unifomnsothattheentireappearancelook
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bad.
[0065]

In order to solve the problem, in the embodiment, the
appropriate number of auxiliary members 30 (30A, 30B, 30C) are
inserted into between each fixing member 20 and the roof
material 2 so that mounting height of each fixing member 20 is
changed, as illustrated in Fig. 3. This makes it possible to
make the heights of the fixing members 20 with respect to a
surface of the roof uniform. To be more specific, the
engagement convex portion 31 of the auxiliary member 30 is
engaged with the groove portion 21h formed on the lower surface
of the fixing member 20 before each fixing member 20 is mounted
on the roof material 2. With this, the auxiliary member 30 is
connected to the lower portion of the fixing member 20. 1In
addition, the auxiliary member 30A includes the engagement
concave portion 33 on a lower surface of the main body 32.
Therefore, the engagement convex portion 31 of another
auxiliary member 30 is engaged with the engagement concave
portion 33 so that the plurality of auxiliary members 30 can
be connected at upper and lower sides.

[0066]

Connection between the auxiliary members 30 and

connectionbetweentheauxiliarymember30andthefixingmember

20 are realized as follows. At first, the auxiliary member (s)
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30 and the fixing member 20 are arranged such that the engagement
convex portion 31 of the auxiliary member 30 matches with the
groove portion 21h of the fixing member 20 and the engagement
concave portion 33 thereof matches with the engagement convex
portion 31 of another auxiliary member 30 from the lengthwise
direction of the auxiliary member (s) 30 and the fixing member
20. Then, the auxiliary member 30 and the fixing member 20 and
the auxiliary members 30 are made to relatively slide in the
lengthwise direction thereof so that the engagement convex
portion 31 is engaged with the groove portion 21h and the
engagement concave portion 33 thereof is engaged with the
engagement convex portion 31 of another auxiliary member 30.
With this, connection between the auxiliary members 30 and
connectionbetweentheauxiliarymember30andthefixingmember
20 are realized.

[0067]

As illustrated in Fig. 3 and Fig. 5A, the three auxiliary
members 30A, 30B, 30C are appropriately combined depending on
themountingheightsofthefixingn@mbersZOsothattheheights
of the fixing members 20 are made uniform. Thereafter, the
mounting screws 3 are screwed into the roof material 2 through
the mounting holes 21c of the fixing members 20 and the mounting
holes 32b of the auxiliary members 30 so as to mount the fixing

members 20 and the auxiliary members 30 on the roof material
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[0068]

It is to be noted that in the embodiment, the waterproof
member 50 is arranged between the auxiliary member 30 arranged
at the lower-most side and the roof material 2. With the
waterproof member 50, rainwater and the like can be preferably
prevented from entering the roof material 2 and the lower side
of the roof material 2 down the mounting screws 3 mounting the
fixing member 20. Further, in the embodiment, as the auxiliary
member 30 arranged at the lower-most side, the auxiliary members
30B, 30Cwithout the engagement concave portion 33 are employed.
However, the invention is not limited thereto and the auxiliary
member 30A including the engagement concave portion 33 may be
arranged at the lower-most side. Further, although not
illustrated in the drawings, the fixing member 20 may be mounted
on the roof material 2 without inserting the auxiliary member
30 between the fixing member 20 and the roof material 2 depending
on the mounting height of the fixing member 20.

[0069]

Thus, according to the embodiment, the engagement convex
portion 31 of the auxiliary member 30 is engaged with the groove
portion 21h of the fixing member 20 so that the mounting height
of the fixing member 20 can be made higher by height of the main

body 32 of the auxiliary member 30. Furthermore, the engagement
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convex portion 31 of each of the auxiliary members 30 (30A, 30B,
30C) and the engagement concave portion 33 are engaged with each
other so that the plurality of auxiliary members 30 can be
stacked in the vertical direction. Therefore, the height of
the fixing member 20 on the roof material 2 can be arbitrarily
changed depending on the number of stacked auxiliary members
30. Accordingly, even when the upper surface of the roof
material 2 on which the solar cell module 10 is installed is
strained, the strain on the roof material 2 is corrected by
inserting the appropriate number of auxiliary members 30 into
between the fixing member 20 and the roof material 2. With this,
heights of the fixing members 20 which support the solar cell
module 10 can be made uniform so as to preferably install the
solar cell module 10 on the roof material 2.

[0070]

In addition, the heights of the fixing members 20 can be
made uniform by the auxiliary members 30 according to the
embodiment so that the heights of the plurality of solar cell
modules 10 in the solar power generation system 1 can be easily
made uniform so that appearance on the roof looks good.
[0071]

Further, in the auxiliary member 30 according to the
embodiment,theengagementconvexporthn131andtheengagement

concave portion 33 or the engagement convex portion 31 and the
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groove portion 21lh of the fixing member 20 can be engaged with
each other. Therefore, when the auxiliary member 30 is engaged
with the fixing member 20 or the auxiliary members 30 are stacked
on one another, the auxiliary members 30 or the auxiliary member
30 and the fixing member 20 can be positioned with each other
by the engagement. The fixing member 20 is prevented from being
fixed onto the roof material 2 in a state where the position(s)
of the auxiliary member(s) 30 is(are) deviated so that the
fixing member 20 can be fixed onto the roof material 2 reliably.
Further, in the embodiment, the auxiliary member 30 is engaged
with the fixing member 20 or another auxiliary member 30 so that
the auxiliary member 30 can be connected tc the fixing member
20 to be held. Therefore, workability when the fixing member
20 is fixed onto the roof material 2 using the auxiliary
member (s) 30 can be made excellent.

[0072]

Further, in the embodiment, the main body 32 of each
auxiliary member 30 is formed into a frame shape so as to include
the vertical crosspiece 32a therein. This makes it possible
to suppress weight thereof from increasing even when the
auxiliary member 30 is made higher. Therefore, the auxiliary
member 30 is made lighter so that workability when the solar
cell module 10 is installed can be enhanced. Moreover, since

the main body 32 of each auxiliary member 30 includes the
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vertical crosspiece 32a therein, load capacity in the vertical
direction can be enhanced so that the solar cell module 10 can
be preferably installed on the roof material 2 through the
auxiliary members 30 and the fixing members 20.

[0073]

Further, in the embodiment, each auxiliary member 30 is
formed with an extrusion molding member made of a metal such
as aluminum alloy. Therefore, the fixing member 20 can be
firmly mounted on the roof material 2 even when the auxiliary
member (s) 30 is(are) inserted into between the fixing member
20 and the roof material 2. 1In addition, resistance to
temperature change and change with age can be enhanced so that
the solar cell module 10 can be supported on the roof material
2 in a preferable state for a long period of time.

(0074]

Further, in the embodiment, the mounting height of each
fixing member 20 is changed with three auxiliary members 303,
30B, 30C having different heights. Therefore, the mounting
height of the fixing member 20 can be changed more finely. This
makes it possible to install the solar cell module 10 with the
fixing members 20 in a more preferable state.

[0075]
Hereinbefore, the invention has been described by using

the preferable embodiment. However, the invention is not
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limited to the embodiment and various improvements and changes
in design can be made within a range without departing from a
scope of the invention.

[0076]

That is to say, in the above embodiment, the engagement
convex portion 31 and the engagement concave portion 33 of each
auxiliary member 30 are formed into T shapes. However, the
shapes thereof are not limited thereto and each of the
engagement convex portion 31 and the engagement concave portion
33maybeformedintoeadovetailshape,asquareshape,a\/shape,
and the like. For example, each of the engagement convex
portion 31 and the engagement concave portion 33 may be formed
into a rectangular square shape as illustrated in Figs. 6A and
6B. As will be described more in detail, Fig. 6A is a side view
illustrating a state where auxiliary members in a di fferent form
from the examples in Fig. 3 through Fig. 5B are inserted into
between the fixing member and the roof material. Fig. 6B is
a perspective view illustrating the auxiliary member of Fig.
6A. It is to be noted that the fixing member 20 in Fig. 6A is
the same as the above fixing member 20 and detail description
is not repeated.

[0077]
Each auxiliary member 60 as illustrated in Figs. 6A and

6B includes an engagement convex portion 61, a plate-like main
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body 62, and an engagement concave portion €3. The engagement
convex portion 61 projects to the upper side in a rectangular
square form and can be inserted from the lower side into the
groove portion 21h of the fixing member 20 so as to be engaged
therewith. The engagement convex portion 61 is formed on an
upper surface of the main body 62. The engagement concave
portion 63 is formed on a lower surface of the main body 62 at
a position just under the engagement convex portion 61 and can
engage with the engagement convex portion 61. Further, the
auxiliary member 60 further includes mounting holes 64 each of
which diameter is the same as that of each mounting hole 2lc.
The mounting holes 64 penetrate through the auxiliary member
60 in the vertical direction at positions corresponding to the
mounting holes 21lc on the fixing member 20. The auxiliary
member 60 is formed to be a long member having the same cross
sectional shape at any places and is an extrusion molding member
made of a metal such as aluminum as in the above auxiliary member
30.

(0078]

With the auxiliary member 60 according to the embodiment,
the engagement convex portion 61 of the auxiliary member 60 and
the engagement concave portion 63 of another auxiliary member
60 are engaged with each other so that a plurality of auxiliary

members 60 can be stacked in the vertical direction. Therefore,




49

the height of the fixing member 20 on the roof material 2 can
be arbitrarily changed depending on the number of stacked
auxiliary members 60. Accordingly, action effects as those
described above can be achieved.
[0079]

Further, in the above embodiment, the auxiliary members
30, 60 which make it possible to change the mounting height of
the fixing member 20 by stacking the auxiliary members 30, 60
in the vertical direction have been described. However, the
invention is not limited thereto. As the auxiliary members 70,
80 as illustrated in Fig. 7A through Fig. 9 may be employed.
As will be described in detail, Fig. 7A is a side view
illustrating a state where an auxiliary member in a different
form from the examples in Fig. 3 through Fig. 6B is inserted
into between the fixing member and the roof material. Fig. 7B
is an exploded perspective view of Fig. 7A. Fig. 8A is a side
view illustrating an auxiliary member in a further different
form and the fixing member. Fig. 8B is a rear view of Fig. 8B.
Further, Fig. 9 is an exploded perspective view illustrating
a relationship among the auxiliary member of Figs. 8A and 8B,
the fixing member and the roof material.
[0080]

Each fixing member 20A in Fig. 7A through Fig. 9 is a member

obtained by eliminating the vertical crosspiece 2le just under
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the erected portion 22 on the base portion 21, the lateral
crosspiece 21f, the opening 21g, and the groove portion 21h from
the above fixing member 20. In the fixing member 20A in Fig.
7A through Fig. 9, the same reference numerals as those in the
above fixing member 20 denote the same components and detail
description thereof is not repeated. It is to be noted that
in the fixing member 20A, the mounting hole 21c and the insertion
hole 21d are formed only at the center in the lengthwise
direction as illustrated in the drawings. Further, a fixing
member 20 including the groove portion 21h may be employed in
place of the fixing member 20A.

[0081]

At first, the auxiliary member 70 as illustrated in Figs.
7A and 7B includes a bar-shaped fixing support portion 71 and
a base member 72. The fixing support portion 71 is fixed to
the mounting hole 21c formed on the mounting portion 21b on the
base portion 21 of the fixing member 20A so as to be relatively
movable in the vertical direction. The base member 72 holds
a lower end of the fixing support portion 71 and is fixed onto
the roof material 2. The fixing support portion 71 of the
auxiliary member 70 includes a polygonal head 7la and an
external thread portion 71b which extends to the upper side from
the head 71a and on which an external thread is formed on an

outer circumference thereof. In the embodiment, the fixing
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support portion 71 of the auxiliary member 70 is formed as a
hexagonal bolt having a predetermined length. Further, the
base member 72 of the auxiliary member 70 includes a holding
portion 72b and a plate-like fixing portion 72c. The holding
portion 72b has a holding groove 72a of which both ends in the
lengthwise direction and upper side are opened and which holds
the head 71a of the fixing support portion 71 in such a manner
that the head 7la can slide in the lengthwise direction. The
fixing portion 72c extends to the outer side from one side face
in the direction perpendicular to the lengthwise direction in
which the holding groove 72a on the holding portion 72b extends.
The fixing portion 72c is a portion for fixing the base member
72 onto the roof material 2.
[0082]

As illustrated in Figs. 7A and 7B, the auxiliary member
70 is formed as follows. That is, the head 7la of the fixing
support portion 71 is inserted into the holding groove 72a of
the base member 72 so as to be non-rotatable and slidable.
Further, the external thread portion 71b of the fixing support
portion 71 extends to the upper side from the opened upper side
of the holding groove 72a. It is to be noted that mounting holes
72d which penetrate through in the vertical direction are formed
on the fixing portion 72c of the base member 72. Further, the

auxiliary member 70 is mounted on the roof material 2 by
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predetermined mounting screws 3 such that the holding groove
72a of the base member 72 extends in the direction perpendicular
to the inclined direction of the roof.

[0083]

In the auxiliary member 70, an upper end of the external
thread portion 71b is inserted into the mounting hole 21c of
the fixing member 20A from the lower side in a state where a
nut 73 is screwed with the external thread portion 71b of the
fixing support portion 71. Then, a nut 74 is screwed with the
external thread portion 71b from an upper end of the external
thread portion 71b and two nuts 73, 74 sandwich the mounting
portion 21b of the fixing member 20A so that the fixing member
20A can be fixed onto the fixing support portion 71. With this
configuration, in the auxiliary member 70 according to the
embodiment, the nuts 73, 74 which are screwed with the external
threadportion71barerotatedsothatthepositionofthefixing
member 20A with respect to the external thread portion 71b
(auxiliarymember70):U}theverticaldirectioncxn1bechanged.
Accordingly, action effects as those of the auxiliary members
30, 60 described above can be achieved.

[(0084]

Further, in the auxiliary member 70, the fixing support

portion 71 can slide in the lengthwise direction of the holding

groove 72a (in the direction perpendicular to the inclined
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direction of the roof). Therefore, in a state where the base
member 72 is mounted on the structural member of the roof such
as a rafter, the fixing member 20A (fixing support portion 71)
is slide so as to support the solar cell module 10 at a desired
position on the first frame 12 of the solar cell module 10 (for
example, at a position at which a load of the solar cell module
10canbeLuuformlysupportedbythe;ﬂuralityoffixingnmmbers
20A). Therefore, the solar cell module 10 can be installed in
a preferable state.

[0085])

Meanwhile, in the auxiliary member 70, a configuration
in which in a state where a nut is screwed with the external
thread portion 71b of the fixing support portion 71 at a lower
side with respect to the nut 73 on which the fixing member 20A
is placed, the holding portion 72b of the base member 72 is
sandwiched between the nut and the head 71a may be employed.
The configuration makes it possible to prevent the fixing
support portion 71 from sliding along the holding groove 72a.
Therefore, the fixing member 20A (solar cell module 10) can be
prevented from being deviated and jouncing.

[0086]

Next, an auxiliary member 80 as illustrated in Figs. 8A

and 8B and Fig. 9 makes it possible to change the mounting height

of the fixing member 20A onto the roof material 2 such as a
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folded-plate roof having a protrusion 5 arranged on an upper
surface thereof in a protruding manner by being inserting into
between the roof material 2 and the fixing member 20. The
auxiliary member 80 includes a bar-shaped fixing support
portion 81 and a base member 82. The fixing support portion
8l is fixed to the mounting hole 21c formed on the mounting
portion 21b on the base portion 21 of the fixing member 20A so
as tobe relatively movable in the vertical direction. The base
member 82 holds a lower end of the fixing support portion 81
and is fixed onto the roof material 2. An external thread having
a predetermined length is formed on an outer circumference of
the fixing support portion 81 of the auxiliary member 80.
[0087])

Moreover, the base member 82 of the auxiliary member 80
includes a ceiling section 82a, plate-like side piece portions
82b, plate-like leg piece portions 82c, a bolt 82d, and a nut
82e. The lower end of the fixing support portion 81 is firmly
fixed and held by the ceiling section 82a so as to be
non-rotatable. The side piece portions 82b extend from both
ends of the ceiling section 82a to the lower side. The leg piece
portions 82c extend from the lower ends of the side piece
portions 82b so as to be in substantially parallel with the
ceiling section 82a (of which ends opposed to each other are

slightly higher). The bolt 82d penetrates through the side
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piece portions 82b at both sides and of which external thread
projects to the ocutside from the one side piece portion 82b.
The nut 82e is screwed with the bolt 82d from the outer side
of the one side piece portion 82b. In the base member 82, the
nut 82e which is screwed with the bolt 82d is rotated in the
appropriate direction so that a pair of the leg piece portions
82c can be made closer to each other or separated from each other
through a pair of the side piece portions 82b. The protrusion
5 of the roof material 2 is sandwiched between the ends of the
legpieceportions82c,whichareopposaﬂtoeachother,thereby
mounting the base member 82 on the roof material 2.
[0088]

As in the auxiliary member 70, in the auxiliary member
80, an upper end of the fixing support portion 81 is inserted
into the mounting hole 21c of the fixing member 20A from the
lower side in a state where a nut 83 is screwed with the fixing
support portion 8l. Then, a nut 84 is screwed with the fixing
support portion 81 from an upper end of the fixing support
portion 81 and two nuts 83, 84 sandwich the mounting portion
21b of the fixing member 20A so that the fixing member 20A can
be fixed onto the fixing support portion 81. With this
configuration, in the auxiliary member 80 according to the
embodiment, the nuts 83, 84 which are screwed with the fixing

supportportion81arerotatedsothatthepositionofthefixing




2009357024 29 Jan 2015

56

member 20A with respect to the fixing support portion 81
(auxiliary member 80) in the vertical direction can be changed.
Accordingly, action effects as those of the auxiliary members
30, 60, 70 described above can be achieved.

[0089]

In the embodiment, a case where the base member 82 of the
auxiliary member 80 is mounted on the protrusion 5 of the
folded-plate roof as the roof material 2 has been described.
However, the invention is not limited thereto and the base
member 82 may be mounted on a batten seam roof, a corrugated
plate roof, or the like.

[0090]

[Patent Document 1] Japanese Patent Application Laid-open NO.
2006-037545

[Patent Document 2] Japanese Patent Application Laid-open NO.
2007-165499

[0091]

Any discussion of the prior art throughout the
specification should in no way be considered as an admission
that such prior art is widely known or forms part of common

general knowledge in the field.
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CLAIMS

1. An auxiliary member for insertion between a roof material

and a fixing member,

the fixing member including:

a base portion which is placed on the roof material, the
base portion having a placement portion on which an outer
edge of a solar cell module is placed, and a mounting
portion which is formed on the lower side of the fixing
member with respect to the placement portion and fixes
the fixing member onto the roof material;

an erected portion which extends from the placement
portion of the base portion to the upper side;

and

a blocking portion which extends from an upper end of the
erected portion to both sides so as to be in parallel with
the placement portion and blocks the outer edge of the

solar cell module from being moved to the upper side,

the auxiliary member comprising:

a bar-shaped fixing support portion which is fixed to the
mounting portion of the fixing member so as to be
relatively movable in the vertical direction; and
a base member which holds a lower end of the fixing support

portion and is fixed onto the roof material.
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A roof mounted solar cell comprising:

a solar cell module;

an auxiliary member which is inserted between a roof material

and a fixing member,

the fixing member including

a base portion which is placed on the roof material, the
base portion having a placement portion on which an outer
edge of a solar cell module is placed, and a mounting
portion which is formed on the lower side of the fixing
member with respect to the placement portion and fixes
the fixing member onto the roof material;

an erected portion which extends from the placement
portion of the base portion to the upper side;

and

a blocking portion which extends from an upper end of the
erected portion to both sides so as to be in parallel with
the placement portion and blocks the outer edge of the

solar cell module from being moved to the upper side,

the auxiliary member comprising:

a bar-shaped fixing support portion which is fixed to the
mounting portion of the fixing member so as to be
relatively movable in the vertical direction; and
a base member which holds a lower end of the fixing support

portion and is fixed onto the roof material.
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A structure comprising:

a solar cell module;

an auxiliary member which is inserted between a roof material

and a fixing member,

the fixing member including:

a base portion which is placed on the roof material, the
base portion having a placement portion on which an outer
edge of a solar cell module is placed, and a mounting
portion which is formed on the lower side of the fixing
member with respect to the placement portion and fixes
the fixing member onto the roof material;

an erected portion which extends from the placement
portion of the base portion to the upper side;

and

a blocking portion which extends from an upper end of the
erected portion to both sides so as to be in parallel with
the placement portion and blocks the outer edge of the

solar cell module from being moved to the upper side,

the auxiliary member comprising:

a bar-shaped fixing support portion which is fixed to the
mounting portion of the fixing member so as to be
relatively movable in the vertical direction;

a base member which holds a lower end of the fixing support

portion and is fixed onto the roof material; and
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the roof material.

4, An auxiliary member according to claim 1 and
substantially as herein described with reference to any one of
the embodiments of the invention illustrated in the

accompanying drawings and/or examples.

5. A roof mounted solar cell according to claim 2
substantially as herein described with reference to any one of
the embodiments of the invention illustrated in the

accompanying drawings and/or examples.

6. A structure according to claim 3 substantially as herein
described with reference to any one of the embodiments of the
invention illustrated in the accompanying drawings and/or

examples.
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