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(54) AIR CONDITIONER

(57) An air conditioner includes a main body portion
in which an air outlet is formed and a main body side
mounting hole (24) is formed; a flap which changes a
blowing direction of air; and a connecting member (21)
which rotatably connects the flap with respect to the main
body portion. The connecting member (21) has a mount-
ing hole insertion portion (25) which is inserted into the
main body side mounting hole (24). The mounting hole
inserting portion (25) has an insertion main body portion

(27) formed so that a total circumferential length of an
outer circumferential surface is smaller than that of the
main body side mounting hole (24), and an enlarged di-
ameter portion (30) which is elastically deformable in-
ward. The enlarged diameter portion (30) is formed so
that a total circumferential length of the outer circumfer-
ential surface is larger than the circumferential length of
the inner circumferential surface of the main body side
mounting hole (24).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an air condi-
tioner.

Description of Related Art

[0002] Conventionally, air conditioners with a blower,
a heat exchanger which are housed inside a housing
have been known. The air conditioners perform indoor
air conditioning by suctioning indoor air, adjusting the
temperature and humidity thereof, and discharging the
indoor air from an air outlet.
[0003] Patent Document 1 discloses an air conditioner
equipped with a flap which changes an air direction of
the air discharged from the air outlet. The air conditioner
includes, as a configuration which changes the direction
of the flap, a bearing formed in the flap, an intermediate
shaft body having an intermediate shaft fitted to the bear-
ing to rotatably support the flap, and a main body side
support fixed to the main body side of the air conditioner
to support the intermediate shaft body.
[0004] In such a configuration, when excessive force
is applied to the flap, the intermediate shaft exits the bear-
ing, and the flap may be detached. Therefore, in the con-
figuration disclosed in Japanese Unexamined Patent Ap-
plication, First Publication No. 2008-261564, in order to
regulate displacement of the intermediate shaft of the
intermediate shaft body in a direction of exiting the bear-
ing, a regulation plate is provided in the flap.

Prior Art Document

Patent Document

[0005] Patent Document 1: Japanese Unexamined
Patent Application, First Publication No. 2008-261564
[0006] However, when the regulation plate is provided
in the flap, the shape of the flap becomes complicated
which leads to an increase in manufacturing cost. Fur-
ther, besides the flap, it is also considered to prevent the
intermediate shaft from exiting the bearing by screws or
clips and the like. However, even in such a configuration,
an increase in the number of components, and an in-
crease in cost due to deterioration of ease of assembly
are caused.
[0007] The present invention provides an air condition-
er that is capable of preventing an inadvertent detach-
ment of the flap, while suppressing an increase in cost.

SUMMARY OF THE INVENTION

[0008] The present invention adopts the following
means to solve the aforementioned problems.

[0009] According to a first aspect of the present inven-
tion, an air conditioner includes: a main body portion in
which an air outlet is formed and a main body side mount-
ing hole is formed; a flap which is provided in the air outlet
to change a blowing direction of air blown from the air
outlet; and a connecting member which rotatably con-
nects the flap to the main body portion. The connecting
member has a mounting hole insertion portion which is
inserted into the main body side mounting hole, and a
flap connecting portion which is formed at one end portion
of the mounting hole insertion portion and is connected
to the flap. The mounting hole inserting portion has an
insertion main body portion formed so that a total circum-
ferential length of an outer circumferential surface is
smaller than a circumferential length of an inner circum-
ferential surface of the main body side mounting hole,
and an enlarged diameter portion which is elastically de-
formable inward relative to the insertion main body por-
tion as a base. The enlarged diameter portion is formed
so that a total circumferential length of an outer circum-
ferential surface at a side closer to the other end portion
of the mounting hole inserting portion than the main body
side mounting hole is larger than the circumferential
length of the inner circumferential surface of the main
body side mounting hole.
[0010] According to such a configuration, the enlarged
diameter portion is elastically deformable. Therefore, the
enlarged diameter portion is fitted to the main body side
mounting hole without a gap. As a result, it is possible to
rotatably connect the flap to the main body portion, while
suppressing the rattling between the main body side
mounting hole and the connecting member. Further, the
enlarged diameter portion is formed so that the total cir-
cumferential length of the outer circumferential surface
is larger than the circumferential length of the main body
side mounting hole. Therefore, it is not possible for the
enlarged diameter portion to enter the main body side
mounting hole. That is, the enlarged diameter portion
may not pass through the main body side mounting hole,
and the movement of the connecting member is regulat-
ed. As a result, the displacement of the connecting mem-
ber in a direction of exiting the main body side mounting
hole is regulated, and it is possible to prevent the con-
necting member from being detached. Further, the en-
larged diameter portion can integrally form the insertion
main body portion and the flap connecting portion, as the
connecting member. Therefore, it is possible to prevent
the occurrence of complication of the shape of the flap,
an increase in number of components, and deterioration
of the ease of assembly associated therewith. Accord-
ingly, it is possible to suppress an increase in manufac-
turing cost.
[0011] According to a second aspect of the invention,
in the air conditioner according to the first aspect of the
invention, the enlarged diameter portion may have a ta-
pered portion in which an outer diameter is enlarged from
the insertion main body portion toward the other end por-
tion side.
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[0012] With such a configuration, the circumferential
length of the tapered portion of the enlarged diameter
portion becomes gradually larger from the mounting hole
inserting portion side toward the other end portion side.
Therefore, the portion larger than the circumferential
length of the inner circumferential surface of the main
body side mounting hole can be formed in a simple struc-
ture.
[0013] According to a third aspect of the invention, in
the air conditioner according to the first or second aspect
of the invention, the enlarged diameter portion may have
a flange portion that bulges to the outer circumferential
side at the other end portion.
[0014] According to such a configuration, the flange
portion bulging to the outer circumferential side further
than the enlarged diameter portion is formed. Therefore,
the portion larger than the circumferential length of the
inner circumferential surface of the main body side
mounting hole can be formed in a simpler structure.
[0015] According to a fourth aspect of the invention, in
the air conditioner according to any one of the first to third
aspects of the invention, the enlarged diameter portion
may have a plurality of elastic deformation pieces which
extend toward the other end portion side from the inser-
tion main body portion at intervals in the circumferential
direction.
[0016] According to such a configuration, the enlarged
diameter portion is formed by a plurality of elastic defor-
mation pieces which extend toward the other end portion
side from the insertion main body portion. Thus, the en-
larged diameter portion can be easily elastically de-
formed. Therefore, it is possible to effectively generate
an elastic force in the enlarged diameter portion.
[0017] According to the air conditioner of the present
invention, it is possible to prevent an inadvertent detach-
ment of the flap by the enlarged diameter portion, while
suppressing an increase in cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a perspective view of an air conditioner
according to an embodiment of the present inven-
tion.
FIG. 2 is a cross-sectional view of the air conditioner
according to an embodiment of the present invention
taken along the line II-II of FIG. 1.
FIG. 3 is a front view of the air conditioner according
to an embodiment of the present invention, illustrat-
ing a state in which a front suction panel is removed.
FIG. 4 is a perspective view of a mounting portion
according to the embodiment of the present inven-
tion.
FIG. 5 is an exploded perspective view of the mount-
ing portion according to the embodiment of the
present invention.
FIG. 6 is a perspective view illustrating an exterior

of a connecting member of the mounting portion of
the embodiment of the present invention.
FIG. 7 is a cross-sectional view of the connecting
member of the mounting portion of the embodiment
of the present invention taken along a central axis.
FIG. 8 is a side view in which the connecting member
of the mounting portion of the embodiment of the
present invention is viewed from the direction of cen-
tral axis.
FIG. 9 is a cross-sectional view illustrating a state in
which, in the mounting portion of the embodiment of
the present invention, part of the enlarged diameter
portion of the connecting member is inserted into the
main body side mounting hole, and the elastic de-
formation piece is elastically deformed inward in the
radial direction.
FIG. 10 is a side view in which the connecting mem-
ber in the mounting portion of the embodiment of the
present invention is viewed from the direction of cen-
tral axis, in the state in which, part of the enlarged
diameter portion of the connecting member is insert-
ed into the main body side mounting hole, and the
elastic deformation piece is elastically deformed in-
ward in the radial direction.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Hereinafter, an air conditioner 1 of the embod-
iment of the present invention will be described with ref-
erence to the accompanying drawings.
[0020] FIG. 1 is a perspective view of an air conditioner
according to an embodiment of the present invention.
FIG. 2 is a cross-sectional view of the air conditioner ac-
cording to an embodiment of the present invention taken
along the line II-II of FIG. 1. FIG. 3 is a front view of the
air conditioner according to an embodiment of the
present invention, illustrating a state in which a front suc-
tion panel is removed.
[0021] As illustrated in FIGS. 1, 2 and 3, the air condi-
tioner 1 includes a housing 2 and an air conditioning de-
vice (a main body portion) 3. The housing 2 has a laterally
long rectangular shape in a direction which is a horizontal
direction at the time of installation. The air conditioning
device (the main body portion) 3 is housed inside the
housing 2. The air conditioner 1 is an indoor unit provided
indoors. The air conditioner 1 is a device that suctions
air A, adjusts the temperature and humidity thereof to
discharge the air A from an air outlet 4 and performs
indoor air conditioning. The air conditioner 1 of the
present embodiment is provided with a flap 8 which
changes the blowing direction of the air A.
[0022] Hereinafter, the direction which is the horizontal
direction at the time of installation is referred to as a lateral
direction. The direction which is a vertical direction at the
time of installation is simply referred to as a vertical di-
rection. A direction orthogonal to the lateral direction and
the vertical direction is referred to as a front-rear direction.
Further, a front side at the time of installation is a front
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side in the front-rear direction.
[0023] As illustrated in FIG. 2, the air conditioning de-
vice 3 includes a heat exchanger 5, a blower fan 6, a filter
7, a flap 8 and a control box 9. The blower fan 6 is provided
so as to be covered by the heat exchanger 5. The filter
7 is provided on the suction port of the air A. The flap 8
is provided in the air outlet 4 of the air A. The control box
9 is provided on one end side in the lateral direction to
control the air conditioning.
[0024] The housing 2 includes a front panel 10, a top
panel 11 and a housing main body 12. The front panel
10 is disposed on the front side which is the front side at
the time of installation. The top panel 11 is integrally con-
nected to the front panel 10 and is disposed at the top at
the time of installation. The housing main body 12, the
front panel 10 and the top panel 11 form a space S that
houses the air conditioning device 3 therein.
[0025] The housing 2 has a suction panel 13 that cov-
ers the front panel 10 from the front.
[0026] The housing main body 12 has side panels 14,
a back panel 15 and a bottom panel 16. A pair of side
panels 14 is disposed in the lateral direction. The back
panel 15 is integrally connected to the pair of side panels
14 and faces an installation surface. The bottom panel
16 supports the pair of side panels 14 and the back panel
15 and is disposed at the bottom.
[0027] The housing main body 12 forms the space S
that houses the air conditioning device 3 which is sur-
rounded by the pair of side panels 14, the back panel 15
and the bottom panel 16. The housing main body 12 is
opened at the front and the top of the space S. That is,
the housing main body 12 is formed with a front opening
portion OP1 that passes through the housing 2 in the
front-rear direction, and a top opening portion OP2 that
passes through the housing 2 in the vertical direction.
[0028] Air A is taken into the space S of the housing 2
from the top opening portion OP2.
[0029] The front panel 10 is formed in a lattice shape.
The front panel 10 is provided integrally with the housing
main body 12 on the front side of the front opening portion
OP1. The top panel 11 is formed in a lattice shape. The
top panel 11 is provided integrally with the housing main
body 12 on the top side of the top opening portion OP 2.
[0030] The suction panel 13 is disposed on the further
front side of the front panel 10 to cover the front opening
portion OP1 and the front panel 10. The suction panel
13 is attachable and detachable to and from the housing
main body 12, thereby enabling the front opening portion
OP1 to be opened and closed.
[0031] The flap 8 provided in the air outlet 4 is an air
direction adjusting plate that changes the direction of the
vertical direction of the air A from the air outlet 4. The air
conditioner 1 is provided with two flaps 8. The two flaps
8 can be disposed to block the air outlet 4. The two flaps
8 can be turned around the axis O in accordance with
the flow of air A discharged by the blower fan 6.
[0032] The mounting structure of the flaps 8 will be
described below. Here, among the two flaps 8, the mount-

ing structure of the flap 8 disposed at the rear will be
described. Among the two flaps 8, since the mounting
structure of the flap 8 disposed at the front is substantially
the same as the mounting structure of the flap 8 disposed
at the rear, its description will not be provided.
[0033] As illustrated in FIG. 3, the flaps 8 are connected
to the housing 2 to be turnable around the axis O extend-
ing in the lateral direction via a mounting portion 17, at a
plurality of positions spaced apart in the lateral direction.
The flaps 8 are driven to turn around the axis O, by a
drive motor (not illustrated) provided at one end side in
the direction of the axis O (the lateral direction). There-
fore, a pin 35 extending in the direction of the axis O is
provided at one end portion of the flap 8. The pin 35 is
connected to the drive motor (not illustrated).
[0034] FIG. 4 is a perspective view of the mounting
portion of an embodiment of the present invention. FIG.
5 is an exploded perspective view of the mounting portion
of an embodiment of the present invention. FIG. 6 is a
perspective view illustrating the exterior of the connecting
member of the mounting portion of the embodiment of
the present invention. FIG. 7 is a cross-sectional view of
the connecting member of the mounting portion accord-
ing to the embodiment of the present invention taken
along the central axis. FIG. 8 is a side view in which the
connecting member of the mounting portion of the em-
bodiment of the present invention is viewed from the di-
rection of central axis. FIG. 9 is a cross-sectional view
illustrating a state in which, in the mounting portion of the
embodiment of the present invention, part of the enlarged
diameter portion of the connecting member is inserted
into the main body side mounting hole, and the elastic
deformation piece is elastically deformed inward in the
radial direction. FIG. 10 is a side view in which the con-
necting member in the mounting portion of the embodi-
ment of the present invention is viewed from the direction
of central axis, in the state in which, part of the enlarged
diameter portion of the connecting member is inserted
into the main body side mounting hole, and the elastic
deformation piece is elastically deformed inward in the
radial direction.
[0035] As illustrated in FIGS. 4 and 5, the mounting
portion 17 includes a flap side bracket 19, a housing side
bracket 20, and a connecting shaft (a connecting mem-
ber) 21. The flap side bracket 19 is provided integrally
with a flap main body 18 of the flap 8. The housing side
bracket 20 is provided in the housing 2. The connecting
shaft (the connecting member) 21 connects the flap side
bracket 19 and the housing side bracket 20.
[0036] The flap 8 includes the flap main body 18 having
a laterally long plate shape, and the flap side bracket 19
provided on the flap main body 18 at a position corre-
sponding to the mounting portion 17.
[0037] The flap side bracket 19 is formed integrally with
one surface 18f of the flap main body 18 to extend in an
orthogonal direction from the surface 18f of the flap main
body 18. The flap side bracket 19 has a plate shape.
Amain surface orthogonal to the axis O is formed on the
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flap side bracket 19.
[0038] The shape of the flap side bracket 19 viewed
from the direction of the axis O is a triangular shape. The
flap side bracket 19 is formed with a rectangular shaft
engaging hole 23 that passes therethrough in the direc-
tion of the axis O (see FIG. 5).
[0039] The housing side bracket 20 has a plate shape.
On the housing side bracket 20, a main surface orthog-
onal to the direction of the axis O is formed so as not to
inhibit the flow of air A that is blown out of the air outlet
4. A shaft insertion hole (a main body side mounting hole)
24 passing therethrough in the direction of the axis O is
formed in the housing side bracket 20. The shaft insertion
hole 24, for example, has a circular shape.
[0040] As illustrated in FIGS. 6 and 7, the connecting
shaft 21 includes a substantially cylindrical shaft main
body (a mounting hole insertion portion) 25, and an en-
gaging claw portion (a flap connecting portion) 26 pro-
vided at a one end 25a side that is one end portion in the
extending direction of the shaft main body 25.
[0041] As illustrated in FIGS. 4, 5 and 7, the engaging
claw portion 26 of the connecting shaft 21 is engaged
with the shaft engaging hole 23 of the flap side bracket
19 in a state in which the one end 25a side of the shaft
main body 25 is inserted into the shaft insertion hole 24
formed in the housing side bracket 20.
[0042] The shaft main body 25 of the present embod-
iment has a cylindrical shape centered on the central
axis, that is, the axis O. The shaft main body 25 has an
insertion main body portion 27 having an outer diameter
smaller than an inner diameter of the shaft insertion hole
24, and an enlarged diameter portion 30 having an outer
diameter larger than the inner diameter of the shaft in-
sertion hole 24.
[0043] The insertion main body portion 27 is formed
so that a total circumferential length of the outer circum-
ferential surface is smaller than the circumferential length
of the inner circumferential surface of the shaft insertion
hole 24. As illustrated in FIGS. 6 and 7, the insertion main
body portion 27 has a disk-like shape that is formed with
a main surface orthogonal to the central axis (the axis O)
of the shaft main body 25, on the one end 25a side of
the shaft main body 25. That is, the insertion main body
portion 27 closes the one end 25a of the enlarged diam-
eter portion 30 to be described below. As illustrated in
FIG. 7, an outer diameter dimension D of the one end
25a side of the insertion main body portion 27 is formed
to be larger than an opening dimension L1 of the rectan-
gular shaft engaging hole 23 formed in the flap side brack-
et 19. The outer diameter dimension D of the insertion
main body portion 27 is formed to be smaller than an
opening dimension L2 that is an inner diameter of the
shaft insertion hole 24.
[0044] The enlarged diameter portion 30 is elastically
deformable toward the inside having the central axis (the
axis O), relative to the insertion main body portion 27 as
a base. At least part of the enlarged diameter portion 30
is formed so that the total circumferential length of the

outer circumferential surface on the side closer to the
other end 25b of the insertion main body portion 27 than
the shaft insertion hole 24 is larger than the circumfer-
ential length of the inner circumferential surface of the
shaft insertion hole 24. The enlarged diameter portion 30
has a cylindrical shape in which the diameter increases
toward the other end 25b side from the one end 25a side.
As illustrated in FIGS. 6 and 8, slits 28 are formed at a
plurality of positions (four positions in this embodiment)
in the circumferential direction of the enlarged diameter
portion 30. The slits 28 extend to the insertion main body
portion 27 in the direction of the central axis (the axis O)
of the shaft main body 25 from the other end 25b toward
the one end 25a side of the shaft main body 25. Due to
the slits 28, a plurality of elastic deformation pieces 29
are formed in the enlarged diameter portion 30, at inter-
vals in the circumferential direction.
[0045] The elastic deformation pieces 29 extend from
the insertion main body portion 27 toward the other end
25b side. That is, the elastic deformation pieces 29 of
the present embodiment has a cantilever shape in which
the insertion main body portion 27 is set as a fixed end,
and a distal end portion of the other end 25b side is set
as a free end. Thus, the distal end portions of the elastic
deformation pieces 29 are elastically deformable to ap-
proach the central axis (the axis O).
[0046] Here, in each of the elastic deformation pieces
29, an outer circumferential surface 29f facing the outside
in the radial direction of the shaft main body 25 is formed
into an arc shape centered on the central axis (the axis
O) when viewed from the direction of the axis O along
the central axis (the axis O) of the shaft main body 25.
That is, the elastic deformation pieces 29 of the present
embodiment are plate-shaped members that are curved
around the central axis (the axis O).
[0047] Further, as illustrated in FIG. 7, the outer cir-
cumferential surface 29f of each elastic deformation
piece 29 has a first tapered surface 31, a second tapered
surface 33 and an orthogonal surface 32.
[0048] The first tapered surface is formed so that a
separation dimension r in the radial direction from the
central axis (the axis O) is gradually enlarged toward the
other end 25b side of the shaft main body 25 from the
insertion main body portion 27.
[0049] The orthogonal surface 32 is continuously
formed at the end portion of the other side of the first
tapered surface 31. The orthogonal surface 32 is formed
so as to bulge radially outward with respect to the first
tapered surface 31, orthogonally to the central axis of the
shaft main body 25.
[0050] The second tapered surface 33 is continuously
formed at the radially outer end portion of the orthogonal
surface 32. The second tapered surface 33 is formed so
that the separation dimension r in the radial direction from
the central axis (the axis O) is gradually enlarged than
the first tapered surface 31, toward the other end 25b
side of the shaft main body 25 from the orthogonal sur-
face 32.
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[0051] The outer circumferential surface 29f of the
elastic deformation piece 29 has the first tapered surface
31, the orthogonal surface 32 and the second tapered
surface 33 as described above. Thus, a first tapered por-
tion 41 and a second tapered portion 43 are formed in
the enlarged diameter portion 30.
[0052] The first tapered portion 41 is a region in which
the first tapered surface 31 is formed in the enlarged di-
ameter portion 30. The first tapered portion 41 extends
from the insertion main body portion 27 toward the other
end 25b side. The first tapered portion 41 and the inser-
tion main body portion 27 are inserted into the shaft in-
sertion hole 24.
[0053] The second tapered portion 43 is a region in
which the orthogonal surface 32 and the second tapered
surface 33 are formed in the enlarged diameter portion
30. The second tapered portion 43 bulges radially out-
ward from the end portion of the other end 25b side of
the first tapered portion 41. An outer diameter of the sec-
ond tapered portion 43 is gradually enlarged from the
orthogonal surface 32 toward the other end 25b. The
second tapered portion 43 is disposed on the opposite
side of the flap side bracket 19 with respect to the housing
side bracket 20, in a state in which the shaft main body
25 is inserted into the shaft insertion hole 24.
[0054] The enlarged diameter portion 30 is formed with
a flange portion 44 protruding radially outward at the other
end 25b of the shaft main body 25. The flange portion 44
protrudes radially outward from the second tapered sur-
face 33 at the other end 25b of the shaft main body 25.
The flange portion 44 has the largest outer diameter in
the shaft main body 25.
[0055] Here, as illustrated in FIG. 8, a circumferential
length of the outer circumferential surface of each of the
elastic deformation pieces 29 is set as Lr. In the present
embodiment, the circumferential length Lr of each elastic
deformation piece 29 is set so that the total (Lr x 4) cir-
cumferential length Lr of the outer circumferential surface
of the enlarged diameter portion 30 on the side nearest
to the other end 25b of the flange portion 44 is larger than
the circumferential length of the inner circumferential sur-
face of the shaft insertion hole 24. That is, the enlarged
diameter portion 30 is formed so that the total circumfer-
ential length is larger than that of the shaft insertion hole
24, at least in the flange portion 44.
[0056] As illustrated in FIGS. 6 and 7, the engaging
claw portion 26 has a pair of beam portions 26a protrud-
ing from the end surface of the one end 25a side of the
insertion main body portion 27 in the direction of the axis
O, and flange portions 26b protruding from the distal ends
of the beam portions 26a.
[0057] The beam portions 26a extend to be parallel to
each other from the insertion main body portion 27 of the
one end 25a of the shaft main body 25 in the extending
direction of the central axis (the axis O) of the shaft main
body 25. Each of the pair of beam portions 26a has a
rectangular cross-section. Outer surfaces 26s of the pair
of beam portions 26a, which are surfaces of an opposite

side to the surface of the side on which the beam portions
26a face each other, are formed to be parallel to each
other.
[0058] The flange portions 26b are formed integrally
with the beam portions 26a at the distal end portions of
the beam portions 26a. The flange portions 26b protrude
toward the outside of the side opposite to the direction
in which the beam portions 26a face each other. As illus-
trated in FIG. 7, in the engaging claw portion 26, a gap
between the outer surfaces 26s of the pair of beam por-
tions 26a is formed to be slightly smaller than the opening
dimension L1 in the longitudinal direction of the rectan-
gular shaft engaging hole 23 formed in the flap side brack-
et 19.
[0059] Here, at least the engaging claw portion 26 of
the connecting shaft 21 is formed of a flexible material
(an elastically deformable material). As the flexible ma-
terial, for example, it is possible to adopt engineering
plastic such as a polyacetal resin (POM). Accordingly,
the pair of beam portions 26a constituting the engaging
claw portion 26 can be elastically deformed in the direc-
tion of approaching the central axis (the axis O) of the
shaft main body 25 so that the distal end sides formed
with the flange portions 26b with respect to the insertion
main body portion 27 approach each other.
[0060] The engaging claw portion 26 is engaged with
the rectangular shaft engaging hole 23 formed in the flap
side bracket 19. The engaging claw portion 26 is inserted
into the engaging hole 23, while elastically deforming the
pair of beam portions 26a of the engaging claw portion
26 in the direction in which the flange portions 26b of the
distal end portion approach each other. When the flange
portions 26b have passed through the shaft engaging
hole 23, the elastically deformed beam portions 26a are
restored, and the flange portions 26b are engaged with
the shaft engaging hole 23. In this state, the one end 25
a of the insertion main body portion 27 of the connecting
shaft 21 abuts against the surface of the flap side bracket
19 facing the other end 25b side. In this way, the con-
necting shaft 21 is non-rotatably and non-movably fixed
to the flap side bracket 19 in the direction of the axis O.
[0061] In the air conditioner 1 of the present embodi-
ment, the shaft main body 25 is inserted into the shaft
insertion hole 24 of the housing side bracket 20. As a
result, the flap 8 is attached to the housing 2 via the con-
necting shaft 21. The outer diameter of the shaft main
body 25 is formed to be slightly smaller than the inner
diameter of the shaft insertion hole 24. Thus, the shaft
main body 25 is rotatably supported around the axis O
within the shaft insertion hole 24 of the housing side
bracket 20.
[0062] According to the embodiment, in the shaft main
body 25, the enlarged diameter portion 30 is elastically
deformable radially inward. Therefore, in the state in
which the first tapered portion 41 of the shaft main body
25 is inserted into the shaft insertion hole 24, the elastic
deformation piece 29 comes into sliding contact with the
inner circumferential surface of the shaft insertion hole
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24, while being pressed against the inner circumferential
surface. Thus, the first tapered portion 41 is fitted to the
shaft insertion hole 24 without a gap. As a result, it is
possible to rotatably connect the flap 8 to the air condi-
tioning device 3, while suppressing the rattling between
the shaft insertion hole 24 and the connecting shaft 21.
[0063] As illustrated in FIG. 9, in the air conditioner 1,
in some cases, due to a factor such as a movement of
the flap 8 in the direction of axis O, the connecting shaft
21 may be pushed into the shaft insertion hole 24 in the
direction of axis O with excessive force. At this time, be-
yond the orthogonal surface 32, the second tapered por-
tion 43 of the shaft main body 25 may also be inserted
into the shaft insertion hole 24.
[0064] Since the total circumferential length of the out-
er circumferential surface of the elastically deformable
enlarged diameter portion 30 is formed to be larger than
the circumferential length of the inner circumferential sur-
face of the shaft insertion hole 24, it is possible to regulate
the displacement in the direction of axis O of the con-
necting shaft 21.
[0065] Specifically, in a state in which the second ta-
pered portion 43 is inserted into the shaft insertion hole
24, as illustrated in FIGS. 9 and 10, the second tapered
surface 33 is pressed radially inward toward the central
axis by the inner circumferential surface of the shaft in-
sertion hole 24. Therefore, the elastic deformation pieces
29 are elastically deformed. When each of the plurality
of elastic deformation pieces 29 is pressed radially in-
ward by the shaft insertion hole 24, consequentially, the
plurality of elastic deformation pieces 29 abut each other
in the circumferential direction. Even in this state, the
shaft main body 25 is formed so that the sum of the cir-
cumferential length Lr of the elastic deformation pieces
29 in the flange portion 44 is larger than the circumfer-
ential length of the shaft insertion hole 24. Therefore, in
the state in which the plurality of elastic deformation piec-
es 29 abut against each other in the circumferential di-
rection, the enlarged diameter portion 30 of the connect-
ing shaft 21 cannot enter the shaft insertion hole 24 any
further. That is, the flange portion 44 may not pass
through the shaft insertion hole 24 and comes into contact
with the housing side bracket 20. Thus, the movement
of the connecting shaft 21 in the direction of the central
axis (the axis O) is regulated. As a result, the displace-
ment of the connecting shaft 21 in a direction of exiting
the shaft insertion hole 24 is regulated, and it is possible
to prevent the connecting shaft 21 from being detached.
[0066] Such an enlarged diameter portion 30 having
the elastic deformation pieces 29 can be formed integral-
ly with the shaft main body 25 and the engaging claw
portion 26 as the connecting shaft 21. Therefore, it is
possible to prevent the complication of the shape of the
flap 8, an increase in the number of components, and
deterioration of the ease of assembly associated there-
with. Accordingly, it is possible to suppress an increase
in the manufacturing cost.
[0067] According to the aforementioned air conditioner

1, it is possible to suppress the cost increase and inad-
vertent detachment of the flap 8.
[0068] Due to the second tapered portion 43 of the en-
larged diameter portion 30, it is possible to reliably sup-
press the displacement of the connecting shaft 21 in the
direction of exiting the shaft insertion hole 24. Moreover,
the circumferential length of the outer circumferential sur-
face becomes gradually larger from the insertion main
body portion 27 toward the first tapered portion 41, the
second tapered portion 43 and the other end 25b side.
Therefore, a portion larger than the circumferential length
of the inner circumferential surface of the shaft insertion
hole 24 can be formed in a simple structure.
[0069] The enlarged diameter portion 30 has the flange
portion 44 that further bulges to the side closer to the
outer circumference than the second tapered portion 43.
Therefore, the portion larger than the circumferential
length of the inner circumferential surface of the shaft
insertion hole 24 can be formed in a simpler structure.
[0070] Because the orthogonal surface 32 formed on
the second tapered portion 43 abuts against the circum-
ference of the shaft insertion hole 24, it is possible to
reliably suppress the displacement of the connecting
shaft 21 in the direction of exiting the shaft insertion hole
24. This can also prevent the inadvertent detachment of
the flap 8.
[0071] By providing the elastic deformation pieces 29,
the enlarged diameter portion 30 can be easily elastically
deformed. Therefore, it is possible to effectively generate
an elastic force in the enlarged diameter portion 30. Thus,
it is possible to stably suppress an increase in friction
between the shaft insertion hole 24 and the shaft main
body 25 caused by the enlarged diameter portion 30 be-
ing pressed against the inner circumferential surface of
the shaft insertion hole 24 with an excessive force. Fur-
ther, it is possible to effectively perform the suppression
of rattling between the connecting shaft 21 and the shaft
insertion hole 24 and the suppression of vibration of the
connecting shaft 21.
[0072] While the embodiments of the present invention
have been described in detail above, it is also possible
to slightly change the design within the scope that does
not depart from the technical idea of the present inven-
tion.
[0073] For example, the enlarged diameter portion 30
is configured to include the first tapered portion 41, the
second tapered portion 43 and the flange portion 44, but
is not limited to such a configuration. For example, the
enlarged diameter portion 30 may have at least one of
the first tapered portion 41, the second tapered portion
43 and the flange portion 44, as long as the enlarged
diameter portion 30 has a portion in which the total cir-
cumferential length Lr of the outer circumferential surface
is larger than the circumferential length of the inner cir-
cumferential surface of the shaft insertion hole 24.
[0074] Further, the number of elastic deformation piec-
es 29 formed on the shaft main body 25, i.e., the number
and arrangement of the slits 28 may be appropriately
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changed to configurations other than mentioned above.
[0075] While preferred embodiments of the invention
have been described and illustrated above, it should be
understood that these are exemplary of the invention and
are not to be considered as limiting. Additions, omissions,
substitutions, and other modifications can be made with-
out departing from the spirit or scope of the present in-
vention. Accordingly, the invention is not to be considered
as being limited by the foregoing description and is only
limited by the scope of the appended claims.

Industrial Applicability

[0076] According to the air conditioner, due to the en-
larged diameter portion, it is possible to prevent an inad-
vertent detachment of the flap, while suppressing an in-
crease in cost.

Reference Signs List

[0077]

1 air conditioner
2 housing
3 air conditioning device (main body portion)
4 air outlet
5 heat exchanger
6 blower fan
7 filter
8 flap
9 control box
10 front panel
11 top panel
12 housing main body
13 suction panel
14 side panel
15 back panel
16 bottom panel
17 mounting portion
18 flap main body
18f surface
19 flap side bracket
20 housing side bracket
21 connecting shaft (connecting member)
23 shaft engaging hole
24 shaft insertion hole (main body side mounting

hole)
25 shaft main body (mounting hole insertion portion)
25a one end
25b other end
26 engaging claw portion (flap connecting portion)
26a beam portion
26b flange portion
26s Outer surface
27 insertion main body portion
28 slit
29 elastic deformation piece
29f outer circumferential surface

30 enlarged diameter portion
31 first tapered surface
32 orthogonal surface
33 second tapered surface
35 pin
41 first tapered portion
43 second tapered surface
44 flange portion
A air
O axis
OP1 front opening portion
OP2 top opening portion
S space

Claims

1. An air conditioner (1) comprising:

a main body portion (3) in which an air outlet (4)
is formed and a main body side mounting hole
(24) is formed;
a flap (8) which is provided in the air outlet to
change a blowing direction of air blown from the
air outlet; and
a connecting member (21) which rotatably con-
nects the flap to the main body portion (24),
wherein the connecting member (21) has
a mounting hole insertion portion (25) which is
inserted into the main body side mounting hole
(24), and
a flap connecting portion (26) which is formed
at one end portion of the mounting hole insertion
portion and is connected to the flap,
the mounting hole inserting portion (25) has
an insertion main body portion (27) formed so
that a total circumferential length of an outer cir-
cumferential surface is smaller than a circum-
ferential length of an inner circumferential sur-
face of the main body side mounting hole (24),
and
an enlarged diameter portion (30) which is elas-
tically deformable inward relative to the insertion
main body portion as a base, and
the enlarged diameter portion is formed so that
a total circumferential length of an outer circum-
ferential surface at a side closer to the other end
portion of the mounting hole inserting portion
than the main body side mounting hole is larger
than the circumferential length of the inner cir-
cumferential surface of the main body side
mounting hole.

2. The air conditioner (1) of claim 1, wherein the en-
larged diameter portion has a tapered portion (41,
43) in which an outer diameter is enlarged from the
insertion main body portion toward the other end por-
tion side.
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3. The air conditioner (1) of claim 1 or 2, wherein the
enlarged diameter portion has a flange portion (44)
that bulges to the outer circumferential side at the
other end portion.

4. The air conditioner (1) of any one of claims 1 to 3,
wherein the enlarged diameter portion (30) has a
plurality of elastic deformation pieces (29) which ex-
tend toward the other end portion side from the in-
sertion main body portion at intervals in the circum-
ferential direction.
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