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(54) OUTDOOR UNIT OF AIR CONDITIONING SYSTEM

(57) This outdoor unit is provided with: a bulging part
(30) which is a protrusion-like bulge formed on a portion
of a side surface of a casing (3); and connection valves
(25, 26) installed on a bulging surface (31) of the bulging
part (30). A strainer (19) which is at least one of internal
devices connected to the connection valves (25, 26) is
disposed in a space (S) located inward of the bulging
part (30). The bulging part (30) includes: a rectangular
opening (40) formed in the side surface of the casing (3);
a bulging bracket member (41) which is formed by bend-
ing a sheet metal material separate from the side surface
of the casing (3), which is fitted into the rectangular open-
ing (40), and which has the bulging surface (31) that is
located outward of the side surface of the casing (3) and
on which the connection valves (25, 26) is installed and
a pair of rising surfaces (32, 33) that extend from two
opposite edges of the bulging surface (31) and are con-
nected to the rectangular opening (40); and a pair of clos-
ing panels which close openings on the side on which
the rising surfaces (32, 33) of the bulging bracket member
(41) are absent.
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Description

Technical Field

[0001] The present invention relates to an outdoor unit
of an air conditioning system.

Background Art

[0002] In a multi-type air conditioning system in which
a plurality of indoor units are connected to one outdoor
unit, connection valves (connection ports) corresponding
to the number of indoor units are installed on one side
surface of the outdoor unit. For this reason, the outdoor
unit is increased in size. For the solution of the problem,
in an outdoor unit disclosed in PTL 1, a platelike attach-
ment member 22, which protrudes laterally, is attached
to a side surface 2a of an outdoor unit body 2 and a
plurality of connection ports 3 and 4 are installed on the
attachment member 22 so as to be arranged in a vertical
direction as shown in Figs. 1 to 3 of PTL 1. According to
this structure, since a space on the side surface 2a of
the outdoor unit body 2 can be efficiently used, an in-
crease in the size of the outdoor unit in a planar shape
can be considerably suppressed.

Citation List

Patent Literature

[0003] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 11-230581

Summary of Invention

Technical Problem

[0004] However, strainers and various internal devices
corresponding to the number of the indoor units are re-
ceived in a housing of the outdoor unit of the multi-type
air conditioning system in addition to the above-men-
tioned connection valves (connection ports). For this rea-
son, there is a situation that the housing of a single-type
outdoor unit is hard to be shared in a multi-type outdoor
unit.
[0005] The present invention has been made in con-
sideration of the above-mentioned situation, and an ob-
ject of the present invention is to provide an outdoor unit
of an air conditioning system of which the manufacturing
costs can be reduced by a reduction in the size of a hous-
ing, the sharing of the housing between a single-type
outdoor unit and a multi-type outdoor unit, and a reduction
in the material costs of the housing.

Solution to Problem

[0006] The present invention employs the following
means to achieve the object.

[0007] That is, an outdoor unit of an air conditioning
system according to the present invention includes: an
expanded portion that is formed of a part, which is ex-
panded in the shape of a projection, of a side surface of
a housing in which a plurality of internal devices, such
as a refrigerant compressor and a heat exchanger, are
received; and a connection valve which is installed on an
expanded surface of the expanded portion and to which
a refrigerant pipe to be connected to an indoor unit is
connected. At least one of the internal devices to be con-
nected to the connection valve is disposed in an interior
space of the expanded portion.
[0008] According to the outdoor unit having the above-
mentioned structure, at least one of the internal devices
is disposed in the interior space of the expanded portion
that is formed of a part, which is expanded in the shape
of a projection, of the side surface of the housing. Ac-
cordingly, even though the housing is a housing for a
single-type outdoor unit, a surplus space can be provided
in the housing. Accordingly, other internal devices can
be installed in this surplus space. For this reason, it is
possible to reduce manufacturing costs by sharing the
housing between a single-type outdoor unit and a multi-
type outdoor unit.
[0009] In the above-mentioned structure, the expand-
ed portion may include a plurality of installation portions
for the connection valve. In a case in which the expanded
portion on which the plurality of connection valves can
be installed as described above is attached to a housing
designed for a single-type outdoor unit, the housing de-
signed for a single-type outdoor unit can be easily shared
as a housing for a multi-type outdoor unit.
[0010] In the above-mentioned structure, the expand-
ed portion may include: a rectangular opening portion
that is formed at the side surface of the housing; an ex-
panded bracket member that is formed by bending a
sheet metal material separate from the side surface of
the housing, is fitted to the rectangular opening portion,
and includes the expanded surface which is positioned
outside the side surface of the housing and on which the
connection valve is installed and a pair of rising surfaces
which extends from two opposite sides of the expanded
surface and is connected to the rectangular opening por-
tion; and a pair of closing panels that closes opening
portions formed on sides of the expanded bracket mem-
ber at which the rising surfaces are not formed.
[0011] According to this structure, the expanded brack-
et member can be formed by not drawing but bending a
sheet metal material. For this reason, the degree of free-
dom in the shape of the expanded bracket member can
be increased, the expansion height of the expanded por-
tion can be set to be large to enlarge the interior space,
and the angles of the rising surfaces with respect to the
side surface of the housing can be set to steep angles
to increase the area of the top flat portion of the expanded
portion. Moreover, since the waste of materials, which
occurs during drawing, does not occur, the material costs
of the housing can be reduced.
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[0012] In the above-mentioned structure, the closing
panels may be integrated with the side surface of the
housing, and may rise from two opposite sides of the
rectangular opening portion. According to this structure,
portions, which should have been cut off in the past in a
case in which the rectangular opening portion is to be
formed at the side surface of the housing, are bent from
two opposite sides of the rectangular opening portion so
as to rise and are used as the closing panels. For this
reason, the material costs of the housing can be reduced.
[0013] In the above-mentioned structure, fastening
pieces, which overlap a surface of the expanded surface
of the expanded bracket member, may be formed at the
closing panels, and locking protrusions, which are to be
engaged with locking holes formed in the expanded sur-
face, may be formed at the fastening pieces.
[0014] According to this structure, the locking protru-
sions of the closing panels (fastening pieces) are en-
gaged with the locking holes of the expanded surface,
so that the closing panels are fastened after being main-
tained in a state in which the both closing panels are
pulled to the expanded surface. For this reason, it is pos-
sible to prevent the deterioration of appearance or the
leakage of interior noise from gaps that is caused in a
case in which gaps are formed between the expanded
surface (expanded bracket member) and the closing pan-
els.

Advantageous Effects of Invention

[0015] According to the outdoor unit of an air condi-
tioning system of the present invention, as described
above, it is possible to reduce the manufacturing costs
of the outdoor unit by reducing the size of the housing,
sharing the housing between a single-type outdoor unit
and a multi-type outdoor unit, and reducing the material
costs of the housing.

Brief Description of Drawings

[0016]

Fig. 1 is an exploded perspective view of an outdoor
unit according to an embodiment of the present in-
vention.
Fig. 2 is an exploded perspective view showing a
right side panel of a housing and an expanded brack-
et member.
Fig. 3 is a perspective view showing the right side
panel of the housing and the expanded bracket
member.
Fig. 4 is a longitudinal sectional view taken along line
IV-IV of Fig. 3.
Fig. 5 is a perspective view showing the expanded
bracket member and internal devices disposed in
the interior space of the expanded bracket member.
Fig. 6 is a longitudinal sectional view showing the
right side panel, an expanded portion (expanded

bracket member), and a strainer of the embodiment
of the present invention.

Description of Embodiments

[0017] An embodiment of the present invention will be
described below with reference to the drawings.
[0018] Fig. 1 is an exploded perspective view of an
outdoor unit according to an embodiment of the present
invention. The outdoor unit 1 forms a multi-type air con-
ditioning system by being connected to a plurality of in-
door units, which are installed in a store, an office, a
house, and the like, through refrigerant pipes.
[0019] The outdoor unit 1 includes a base plate 2 (see
also Fig. 6) that is positioned at a bottom portion of the
outdoor unit 1 and is formed by, for example, a sheet
metal press and a box-like housing 3 that is mounted on
the base plate 2 and is made of, for example, sheet metal.
The housing 3 is a combination of a front panel 4, a top
panel 5, a left side panel (not shown), a right side panel
6, and a back panel (not shown). An air discharge outlet
4a is formed at the front panel 4, and air suction openings
are formed at the left side panel and the back panel (not
shown).
[0020] In the housing 3, a heat exchanger room 8 is
installed one side (for example, left side) in a width di-
rection and a machine room 9 is installed on the other
side (for example, right side). The heat exchanger room
8 and the machine room 9 are partitioned by a partition
wall 10. A heat exchanger 12, which is formed in a sub-
stantially L shape in plan view, is installed in the heat
exchanger room 8. The heat exchanger 12 overlaps the
air suction openings that are formed at the left side panel
and the back panel of the housing 3.
[0021] Further, a fan blade 13 and a fan motor 14,
which supplies cooling air to the heat exchanger 12, are
supported by a fan bracket 15 and are installed in the
heat exchanger room 8. Outside air is sucked into the
heat exchanger room 8 from the air suction openings,
which are formed at the back surface and left side surface
of the housing 3, as cooling air by the rotation of the fan
blade 13. After the cooling air exchanges heat with a
refrigerant while passing through the heat exchanger 12,
the cooling air is discharged from the air discharge outlet
4a that is formed at the front surface of the housing 3.
[0022] Various devices, such as a strainer 19 (see
Figs. 5 and 6), an accumulator 20, and an electric box
(controller) 21, including a refrigerant compressor (com-
pressor) 18 compressing a refrigerant are built in the ma-
chine room 9. Since the outdoor unit 1 is a multi-type
outdoor unit that compresses refrigerants of, for example,
two indoor units by one refrigerant compressor 18, the
right side panel 6, which forms the right side surface of
the housing 3, is provided with two connection valves 25
and 26 and a highpressure refrigerant pipe and a low-
pressure refrigerant pipe (not shown) to be connected to
each indoor unit are connected to each of the connection
valves 25 and 26.
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[0023] As shown in Figs. 2 to 6, an expanded portion
30, which is formed of a part of the right side panel 6
expanded in the shape of a projection, is formed on the
right side panel 6. A height H (see Fig. 6) of the expanded
portion 30 is set to about 3 to 5 cm, two upper and lower
connection valve-installation portions 35 and 36 are
formed on an expanded surface 31 that is the outer sur-
face of the expanded portion 30 expanded to the outer-
most side, and the respective connection valves 25 and
26 are fastened and fixed to these two connection valve-
installation portions 35 and 36 by bolts. The expanded
portion 30 and the connection valves 25 and 26 are cov-
ered with a design cover 38, which is shown in Fig. 1 and
molded with a resin, so that the appearance of the out-
door unit 1 is formed.
[0024] Since the expanded portion 30 is provided, the
interior space of the housing 3 is enlarged by the internal
volume of the expanded portion 30. As shown in Figs. 5
and 6, at least one of the internal devices to be connected
to the connection valves 25 and 26 is disposed in an
interior space S of the expanded portion 30. A high-ca-
pacity strainer 19, which is to be connected to the con-
nection valves 25 and 26, is disposed in the interior space
S of the expanded portion 30 in this embodiment, but
other internal devices may be disposed in the interior
space S.
[0025] As shown in Figs. 2 and 3, an expanded bracket
member 41, which is formed by bending a sheet metal
material separate from the right side panel 6, is fitted to
a vertically long rectangular opening portion 40, which is
formed at the right side panel 6, from the inside, so that
the expanded portion 30 is formed. The thickness of the
expanded bracket member 41 is set to be larger than the
thickness of the right side panel 6 so that the expanded
bracket member 41 has strength. For example, the thick-
ness of the expanded bracket member 41 is set to be the
same as the thickness of the base plate 2.
[0026] As shown in Figs. 2, 5, and 6, two fastening
bosses 42 are formed at the lower edge portion of the
expanded bracket member 41, these fastening bosses
42 overlap the inside of a rising wall 2a formed around
the base plate 2, and two screws 43 are fastened to the
fastening bosses 42 through the rising wall 2a from the
outside, so that the expanded bracket member 41 is firmly
fixed to the base plate 2.
[0027] The expanded bracket member 41 includes the
above-mentioned expanded surface 31 that is positioned
so as to be offset to the outside from the right side panel
6 of the housing 3 by the height H, and a pair of upper
and lower rising surfaces 32 and 33 that extends toward
the right side panel 6 from two opposite upper and lower
sides of the expanded surface 31 and is connected to
the rectangular opening portion 40. The rising surfaces
32 and 33 are formed so as to be bent at opening angles
θ1 and θ2 (see Fig. 6) of about 90° to 135° with respect
to the expanded surface 31.
[0028] In this embodiment, the opening angles θ1 and
θ2 are set so that the expanded surface 31, the rising

surface 32, and the rising surface 33 form a substantially
trapezoidal shape in front view (see Fig. 6). As these
opening angles θ1 and θ2 are set to be closer to a right
angle, the internal volume (space S) of the expanded
portion 30 can be enlarged by an increase in the length
of the expanded surface 31 in a vertical direction, that is,
the area of the expanded surface 31.
[0029] In a case in which the opening angles θ1 and
θ2 of the rising surfaces 32 and 33 are too close to a right
angle, condensed water, which drips from the surfaces
of the internal devices disposed in the expanded portion
30, flows on the upper surface of the lower rising surface
33 and may flow to the outside. Accordingly, the opening
angles θ1 and 02 need to be set to be larger than a right
angle to some extent.
[0030] Further, since the effective area of the expand-
ed surface 31 and the effective areas of the connection
valve-installation portions 35 and 36 are reduced due to
the inclination angles of the rising surfaces 32 and 33 in
a case in which the height H of the expanded portion 30
is set to be too large, the height H of the expanded portion
30 needs to be properly selected.
[0031] The connection valve-installation portions 35
and 36 are embossed and formed so as to expand out-
ward from the base plane of the expanded surface 31. A
locking piece 32a, which is to be locked to the upper side
of the rectangular opening portion 40, is integrally formed
at the tip portion of the upper rising surface 32 so as to
be bent, and the two fastening bosses 42, which fix the
expanded bracket member 41 to the base plate 2, are
formed below the lower rising surface 33 as described
above. Further, overlapping margins 41a, which overlap
closing panels 45 and 46 to be described below, are pro-
vided at both edge portions of each of the surfaces 31,
32, and 33.
[0032] A pair of closing panels 45 and 46 is bent so as
to rise from two vertical sides, which face each other, of
the rectangular opening portion 40 of the right side panel
6 at a right angle with respect to the surface direction of
the right side panel 6. The pair of closing panels 45 and
46 faces each other in parallel to each other. In a case
in which the rectangular opening portion 40 is formed at
the right side panel 6, the inner portions of the rectangular
opening portion 40 are bent outward at a right angle with-
out being cut off, so that the closing panels 45 and 46
are formed integrally with the right side panel 6. The
shape of the contour of the outer periphery of each of
these closing panels 45 and 46 in plan view follows the
shape of the trapezoidal shape of the expanded bracket
member 41.
[0033] In a case in which the expanded bracket mem-
ber 41 is attached to the rectangular opening portion 40
of the right side panel 6, opening portions formed on sides
of the expanded bracket member 41 at which the rising
surfaces 32 and 33 are not formed are closed by the
closing panels 45 and 46. That is, the opening portion,
which faces the front side of the housing 3, is closed by
one closing panel 45 and the opening portion, which fac-
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es the rear side of the housing 3, is closed by the other
closing panel 46. Since the overlapping margins 41a,
which are provided at each of the surfaces 31, 32, and
33 of the expanded bracket member 41, overlap the clos-
ing panels 45 and 46 as shown in Figs. 2, 4, 5, and 6,
gaps through which the inside of the expanded portion
30 is seen are hard to be formed between each of the
surfaces 31, 32, and 33 of the expanded bracket member
41 and the closing panels 45 and 46.
[0034] As shown in Figs. 2 to 4, bent edge portions 45a
and 46a, which overlap the expanded surface 31 of the
expanded bracket member 41 from the outside, are
formed at the closing panels 45 and 46 of the right side
panel 6 and, for example, a total of six fastening pieces
45b and 46b are formed at both upper and lower end
portions and intermediate portions of the bent edge por-
tions 45a and 46a. In a case in which these six fastening
pieces 45b and 46b overlap the expanded surface 31
and screws 48, which penetrate from the outside, are
fastened to fastening bosses 31a (see Fig. 6) formed on
the expanded surface 31 of the expanded bracket mem-
ber 41, the expanded bracket member 41 is fixed to the
right side panel 6 (closing panels 45 and 46) and the
rectangular opening portion 40 is closed. As a result, the
expanded portion 30 is formed.
[0035] As shown in Figs. 2 to 4 and 6, tongue-like lock-
ing protrusions 45c and 46c are formed at four fastening
pieces 45b and 46b, which correspond to four corners of
the expanded surface 31 of the expanded bracket mem-
ber 41, among the six fastening pieces 45b and 46b that
are formed at the closing panels 45 and 46 of the right
side panel 6. These four locking protrusions 45c and 46c
are engaged with slit hole-like locking holes 31b that are
formed in four corners of the expanded surface 31. Ac-
cordingly, the expanded bracket member 41 is posi-
tioned. The locking hole 31b is formed as a horizontal slit
hole in this embodiment, but may be formed as a vertical
slit hole or may have the shape of a hole other than a slit
hole.
[0036] The outdoor unit 1 has the above-mentioned
structure.
[0037] In the outdoor unit 1, an expanded portion 30,
which expands outward in the shape of a projection, is
formed on the right side panel 6 that forms, for example,
the right side surface of the housing 3. For this reason,
the interior space of the housing 3 can be enlarged so
that other internal devices can be disposed in the interior
space S. In this embodiment, the plurality of connection
valves 25 and 26 are installed on the expanded surface
31 of the expanded portion 30 and internal devices (for
example, the strainer 19) to be connected to the connec-
tion valves 25 and 26 are disposed in the enlarged interior
space S of the expanded portion 30. In this case, for
example, even though a housing is a housing 3 for a
single-type outdoor unit, the interior space of the housing
3 is effectively used so that the housing can be used for
a multi-type outdoor unit. Accordingly, the housing 3 can
be shared between a single-type outdoor unit and a multi-

type outdoor unit, so that the manufacturing costs of the
outdoor unit 1 can be significantly reduced.
[0038] The plurality of connection valves 25 and 26
can be installed on the expanded portion 30. Accordingly,
in a case in which the expanded portion 30 on which the
plurality of connection valves 25 and 26 can be installed
as described above is provided on a housing 3 designed
for a single-type outdoor unit, the housing 3 can be easily
shared as a housing for a multi-type outdoor unit. In a
case in which an expanded portion 30 of which the con-
nection valve-installation portions 35 and 36 are replaced
with one connection valve-installation portion is provided
on a housing, the housing can also be used as a housing
for a single-type outdoor unit.
[0039] The expanded bracket member 41 is attached
to the rectangular opening portion 40 formed at, for ex-
ample, the right side panel 6 of the housing 3, so that the
expanded portion 30 is formed. The expanded bracket
member 41 is formed by bending a sheet metal material;
and includes the expanded surface 31 on which the con-
nection valves 25 and 26 are installed, and the pair of
rising surfaces 32 and 33 that extends from two opposite
sides of the expanded surface 31 and is connected to
the rectangular opening portion 40. That is, the expanded
bracket member 41 is formed by not drawing but bending.
[0040] For this reason, the degree of freedom in the
shape of the expanded bracket member 41 is increased,
the height H of the expanded portion 30 is set to be large
to further enlarge the interior space of the housing 3, and
the angles of the rising surfaces 32 and 33 with respect
to the side surface of the housing 3 are set to steep angles
to increase the area of the expanded surface 31. Accord-
ingly, two or more connection valves 25 and 26 can be
reasonably installed. Moreover, since the waste of ma-
terials and the reduction of yield, which occur during
drawing, do not occur, material costs involved in the man-
ufacture of the housing 3 can be reduced.
[0041] Further, the pair of closing panels 45 and 46,
which closes the opening portions formed on the sides
of the expanded bracket member 41, are bent so as to
rise from two opposite sides of the rectangular opening
portion 40, which are formed at the right side panel 6 of
the housing 3, at a right angle. Accordingly, the pair of
closing panels 45 and 46 is formed integrally with the
right side panel 6. According to this structure, portions,
which should have been cut off in the past in a case in
which the rectangular opening portion 40 is to be formed
at the side surface of the housing 3, can be used as the
closing panels 45 and 46. For this reason, material costs
involved in the manufacture of the housing 3 can be re-
duced.
[0042] In addition, the fastening pieces 45b and 46b
overlapping the surface of the expanded surface 31 of
the expanded bracket member 41 are formed at the clos-
ing panels 45 and 46, and the locking protrusions 45c
and 46c, which are to be engaged with the locking holes
31b formed in the expanded surface 31, are formed at
the fastening pieces 45b and 46b. According to this struc-
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ture, the locking protrusions 45c and 46c of the closing
panels 45 and 46 (fastening pieces 45b and 46b) are
engaged with the locking holes 31b of the expanded sur-
face 31, so that the closing panels 45 and 46 are fastened
after being maintained in a state in which the closing pan-
els 45 and 46 are pulled to the expanded surface 31. For
this reason, since it is possible to prevent gaps from being
formed between the expanded surface 31 (expanded
bracket member 41) and the closing panels 45 and 46,
it is possible to prevent the deterioration of appearance,
the leakage of interior noise, and the like.
[0043] According to the outdoor unit 1 of an air condi-
tioning system of this embodiment, as described above,
it is possible to reduce the manufacturing costs of the
outdoor unit 1 by reducing the size of the housing 3, shar-
ing the housing 3 between a single-type outdoor unit and
a multi-type outdoor unit, and reducing the material costs
of the housing 3.
[0044] The present invention is not limited to only the
structure of the embodiment and can be appropriately
modified or improved, and embodiments, which have
been modified or improved in this way, are also included
in the scope of the right of the present invention.
[0045] For example, the internal devices, which are re-
ceived in the interior space S of the expanded portion
30, are not limited to the strainer 19, and other devices
or only pipes may be received. Further, the expanded
portion 30 may be formed at the left side surface of the
housing 3. Alternatively, examples in which the expanded
portion 30 is formed at the front surface, the rear surface,
and the upper surface of the housing 3 are also consid-
ered as modification examples. Furthermore, an expand-
ed bracket member 41 formed by bending a sheet metal
material is fixed to the right side panel 6 formed by bend-
ing a sheet metal material likewise, so that the expanded
portion 30 is formed in this embodiment. However, the
expanded portion 30 is not limited to this structure, and,
for example, the expanded portion 30 may be molded
with a resin or may be made of a combination of a resin
and metal.

Reference Signs List

[0046]

1: outdoor unit
3: housing
6: right side panel
12: heat exchanger
18: refrigerant compressor
19: strainer (internal devices)
25, 26: connection valve
30: expanded portion
31: expanded surface
31b: locking hole
32, 33: rising surface
35, 36: connection valve-installation portion
40: rectangular opening portion

41: expanded bracket member
45, 46: closing panel
45b, 46b: fastening piece
45c, 46c: locking protrusion
S: interior space of expanded portion

Claims

1. An outdoor unit of an air conditioning system com-
prising:

an expanded portion that is formed of a part,
which is expanded in the shape of a projection,
of a side surface of a housing in which a plurality
of internal devices, such as a refrigerant com-
pressor and a heat exchanger, are received; and
a connection valve which is installed on an ex-
panded surface of the expanded portion and to
which a refrigerant pipe to be connected to an
indoor unit is connected,
wherein at least one of the internal devices to
be connected to the connection valve is dis-
posed in an interior space of the expanded por-
tion.

2. The outdoor unit of an air conditioning system ac-
cording to claim 1,
wherein the expanded portion includes a plurality of
installation portions for the connection valve.

3. The outdoor unit of an air conditioning system ac-
cording to claim 1 or 2,
wherein the expanded portion includes

a rectangular opening portion that is formed at
the side surface of the housing,
an expanded bracket member that is formed by
bending a sheet metal material separate from
the side surface of the housing, is fitted to the
rectangular opening portion, and includes the
expanded surface which is positioned outside
the side surface of the housing and on which the
connection valve is installed and a pair of rising
surfaces which extends from two opposite sides
of the expanded surface and is connected to the
rectangular opening portion, and
a pair of closing panels that closes opening por-
tions formed on sides of the expanded bracket
member at which the rising surfaces are not
formed.

4. The outdoor unit of an air conditioning system ac-
cording to claim 3,
wherein the closing panels are integrated with the
side surface of the housing, and rise from two oppo-
site sides of the rectangular opening portion.
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5.  The outdoor unit of an air conditioning system ac-
cording to claim 4,
wherein fastening pieces, which overlap a surface
of the expanded surface of the expanded bracket
member, are formed at the closing panels, and
locking protrusions, which are to be engaged with
locking holes formed in the expanded surface, are
formed at the fastening pieces.
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