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(54) AIRFLOW DIRECTION ADJUSTMENT DEVICE AND INDOOR UNIT FOR AIR CONDITIONER

(57) According to one embodiment, an airflow direc-
tion adjustment device (6) comprises a frame (61), a plu-
rality of louver boards (62), a supporting member (63),
and a movable member (64). The louver boards (62)
comprise shaft portions (65, 67) provided at predeter-
mined intervals in an extension direction. The supporting
member (63) comprises bearing portions (68b) which ro-
tatably support the shaft portions (65, 67) and whose

diameter is greater than a shaft diameter of the shaft
portions (65, 67). The supporting member (63) and the
movable member (64) comprise a positioning mecha-
nism (69) determining a position of the movable member
(64) with respect to the supporting member (63) in a state
where the shaft portions (65, 67) are supported in the
bearing portions (68b).
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Description

FIELD

[0001] Embodiments described herein relate generally
to a device (an airflow direction adjustment device) for
adjusting the direction of an airflow blowing from a blower,
and an indoor unit used for an air conditioner and com-
prising the airflow direction adjustment device.

BACKGROUND

[0002] For example, a floorstanding air conditioner
comprises an indoor unit provided on the floor surface of
a building. The indoor unit comprises a housing parti-
tioned into a heat exchange room and a blast room. In
the heat exchange room, a heat exchanger for exchang-
ing heat between a refrigerant and air is provided. A blow-
er is provided in the blast room. An inlet and an outlet for
air are provided on the front surface side of the housing
(in other words, a side facing the indoor space). The air
of the indoor space is sucked in the blast room through
the inlet by the blower and is discharged to the heat ex-
change room. The air discharged to the heat exchange
room is adjusted in terms of the temperature by the heat
exchanger, and is subsequently blown through the outlet
to the indoor space.
[0003] In the outlet, an airflow direction adjustment de-
vice for adjusting the direction of the airflow blowing to
the indoor space is provided. The airflow direction ad-
justment device adjusts the direction of the airflow from
the outlet by, for example, rotating louver boards. For
example, horizontal blades are flat plate pieces parallel
to a horizontal surface such as a floor surface, and adjust
the angle at which an airflow blows with respect to the
horizontal surface. In this way, air which underwent a
temperature adjustment is discharged from the outlet in
a perpendicular direction (vertical direction) at a desired
angle.
[0004] For example, when the horizontal blades are
supported in a supporting portion of the frame attached
to the outlet such that a shaft portion provided in the hor-
izontal blades is rotatable, the position of the horizontal
blades is fixed. Thus, the horizontal blades are main-
tained at a desired angle of inclination. To impart friction
resistance to the shaft portion, a structure of applying a
load to each of the shaft portion and the supporting por-
tion is used. Specifically, the shaft diameter of the shaft
portion is made greater than the diameter of the bearing
portion of the supporting portion, and a rubber pipe is
attached to the shaft portion. In these structures, an in-
ternal stress is generated in the bearing portion of the
supporting portion. Thus, a measure should be taken to
prevent the generation of this stress to prevent the aging
degradation of the supporting portion, for example, sol-
vent-induced cracking under an oil smoke atmosphere.
[0005] When the supporting intervals of the horizontal
blades by the supporting portion is widened, a shake may

be caused by vibration depending on the material of the
horizontal blades, or a deflection may be caused by the
self-weight of the horizontal blades. In this case, the
shake or deflection of the horizontal blades can be pre-
vented by, for example, providing, in the frame, a column
which supports the horizontal blades in the intermediate
portion of the supporting intervals in the supporting por-
tion. However, when this type of column is provided, it is
necessary to reduce an impact caused from the outside
through the column to the column itself, the frame and
the horizontal blades.
[0006] Embodiments described herein aim to provide
an airflow direction adjustment device, and an indoor unit
used for an air conditioner and comprising the airflow
direction adjustment device such that horizontal blades,
a column, etc., are protected, thereby improving the en-
durance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a general perspective view of an indoor unit
for an air conditioner according to an embodiment.
FIG. 2 is a general cross-sectional view of the indoor
unit for the air conditioner according to the embodi-
ment shown in FIG. 1.
FIG. 3 is a general perspective view of an airflow
direction adjustment device provided in the indoor
unit for the air conditioner according to the embodi-
ment.
FIG. 4 is a perspective view schematically showing
the structures of the louver board (horizontal blade),
the supporting members and the movable member
of the airflow direction adjustment device according
to the embodiment.
FIG. 5 is a perspective view schematically showing
the structure of the supporting members provided in
the frame of the airflow direction adjustment device
according to the embodiment.
FIG. 6 is a side view schematically showing an ex-
ample of a state before the hook portion of the sup-
porting member (third supporting member) of the air-
flow direction adjustment device is hooked on the
frame according to the embodiment.
FIG. 7 is a side view schematically showing an ex-
ample of a state where the hook portion of the sup-
porting member (third supporting member) of the air-
flow direction adjustment device is hooked on the
frame according to the embodiment.
FIG. 8 is a side view schematically showing the struc-
ture of each supporting portion in the first supporting
member and the second supporting member of the
airflow direction conditioning device according to the
embodiment.
FIG. 9 is a side view schematically showing the struc-
ture of each supporting portion in the third supporting
member of the airflow direction adjustment device
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according to the embodiment.
FIG. 10 is a side view schematically showing the
structure of each connection portion of the movable
member of the airflow direction adjustment device
according to the embodiment.
FIG. 11 is a side view schematically showing an ex-
ample of a state where the five horizontal blades
connected to the connection portion are inclined up-
ward at a maximum angle in the airflow direction ad-
justment device according to the embodiment.
FIG. 12 is a side view schematically showing an ex-
ample of a state where the five horizontal blades
connected to the connection portion are inclined
downward at a maximum angle in the airflow direc-
tion adjustment device according to the embodi-
ment.

DETAILED DESCRIPTION

[0008] In general, according to one embodiment, an
airflow direction adjustment device is a device which ad-
justs a direction of an airflow blowing from a blower and
which comprises a frame, a plurality of louver boards
having a flat shape, extending in a predetermined direc-
tion and arranged at predetermined intervals in parallel
with each other, a supporting member provided in the
frame and supporting the louver boards, and a movable
member rotatably connecting the louver boards and dis-
placed with respect to the supporting member. The louver
boards comprise shaft portions provided at predeter-
mined intervals in an extension direction. The supporting
member comprises bearing portions which rotatably sup-
port the shaft portions and whose diameter is greater
than a shaft diameter of the shaft portions. The supporting
member and the movable member comprise a position-
ing mechanism determining a position of the movable
member with respect to the supporting member in a state
where the shaft portions are supported in the bearings.
[0009] Hereinafter, this specification explains an em-
bodiment of the present invention with reference to FIG.
1 to FIG. 12.
[0010] The present embodiment is explained based
on, as an example, an airflow direction adjustment device
provided in an indoor unit for an air conditioner. The air-
flow direction adjustment device of the present embodi-
ment appropriately adjusts the direction of the airflow
(specifically, the air which underwent a temperature ad-
justment) blowing from the indoor unit of the air condi-
tioner.
[0011] FIG. 1 is a general perspective view of the in-
door unit for the air conditioner. FIG. 2 is a general cross-
sectional view of the indoor unit shown in FIG. 1.
[0012] As shown in FIG. 1 and FIG. 2, the indoor unit
1 for the air conditioner is structured as a floorstanding
type, and is installed on, for example, the floor surface
FL of a building. In the air conditioner, the indoor unit 1
on the indoor side is connected to an outdoor unit (not
shown) on the outdoor side via a pipe for circulating a

refrigerant. In this way, a refrigeration cycle in which a
refrigerant circulates between the indoor unit 1 and the
outdoor unit is structured.
[0013] The indoor unit 1 comprises a housing 2. The
housing 2 has a depth D, a width W and a height H. The
depth D of the housing 2 is less than the width W. The
height H of the housing 2 is sufficiently greater than the
depth D and the width W. The housing 2 is formed of a
thin metal plate such as a sheet metal material, is sub-
stantially a boxy element which defines the outline of the
indoor unit 1, and is secured to the floor surface FL via
a securing metal part 20 by a bolt (not shown), etc. The
housing 2 comprises a top plate 21, a bottom plate 22,
a right-side plate 23, a left-side plate 24, a front plate 25,
a rear plate 26 and a lower cover 27.
[0014] In the housing 2, the top plate 21, the bottom
plate 22, the right-side plate 23, the left-side plate 24, the
front plate 25 and the rear plate 26 define the upper sur-
face, the bottom surface, the right-side surface, the left-
side surface, the front surface and the rear surface, re-
spectively. In the present embodiment, the right and left
are defined in a state directly confronting the front surface
of the housing 2. The top plate 21 faces the bottom plate
22 across an intervening space in the height direction of
the housing 2. The right-side plate 23 faces the left-side
plate 24 across an intervening space in the width direction
of the housing 2. The front plate 25 faces the rear plate
26 across an intervening space in the depth direction of
the housing 2. In the present embodiment, the bottom
plate 22 faces the floor surface FL, and the rear plate 26
faces a wall surface WL.
[0015] An operation unit 3 which is operated by a user
is provided on the front surface 25. For example, the user
can activate and stop the indoor unit 1 and change the
setting temperature of the indoor unit 1 by operating the
operation unit 3. For these operations and the confirma-
tion of the operations, the operation unit 3 comprises a
button, a switch, a display panel, etc.
[0016] The indoor unit 1 comprises an inlet 4 and an
outlet 5 on the front surface of the housing 2. The inlet 4
is an opening portion which sucks the air of the indoor
space, and is provided between the lower cover 27 and
the front plate 25 in the height direction. A plurality of
louver boards (horizontal blades) 41 are provided in the
inlet 4. The outlet 5 is an opening portion which blows air
which underwent a temperature adjustment, and is pro-
vided above the front plate 25 in the height direction. An
airflow direction adjustment device 6 which adjusts the
direction of the air (airflow) discharged to the indoor
space is provided in the inlet 5. The details of the airflow
direction adjustment device 6 are described later.
[0017] As shown in FIG. 2, the indoor unit 1 comprises
a heat exchanger 7, a drain pan 8, a control unit box 9
and a blower 10. These components are accommodated
in the housing 2, and are relatively provided in the order
of the control unit box 9, the drain pan 8, the heat ex-
changer 7 and the blower 10 from the bottom to the top
in the height direction of the housing 2.
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[0018] The heat exchanger 7 is provided in substan-
tially the lower half of the housing 2 in the height direction
in a state where the heat exchanger 7 is inclined such
that an upper end portion 7a is close to the front plate 25
and a lower end portion 7b is close to the rear plate 26.
FIG. 2 shows an example of a layout in which a large
part of the heat exchanger 7 faces the inlet 4. The heat
exchanger 7 comprises a plurality of fins 71 and a plurality
of heat-transfer pipes 72 through which a refrigerant
flows. The fins 71 are arranged in the width direction of
the housing 2 at predetermined intervals. The heat-trans-
fer pipes 72 extend in the arrangement direction of the
fins 71. A refrigerant pipe (not shown) is connected to
the inlet and the outlet of the channel structured by each
heat-transfer pipe 72. These refrigerant pipes are con-
nected to the outdoor unit via the pipe holes of the housing
2.
[0019] The drain pan 8 is provided under the heat ex-
changer 7 so as to receive the water droplets falling from
the heat exchanger 7. For example, the drain pan 8 is
provided so as to extend from the right-side plate 23 and
the left-side plate 24 between the lower end portion 7b
of the heat exchanger 7 and the bottom plate 22. The
dew condensation water generated in the heat exchang-
er 7 is received by the drain pan 8, and is discharged to
the outside of the housing 2 through a discharge pipe
(not shown).
[0020] The control unit box 9 is provided under the
drain pan 8. A control substrate for activating and stop-
ping the indoor unit 1 and changing the setting temper-
ature of the indoor unit 1, a temperature sensor, a refrig-
erant leak sensor and a control substrate for these sen-
sors are accommodated in the control unit box 9.
[0021] The blower 10 comprises a fan motor 11, a fan
12 and a fan case 13.
[0022] The fan motor 11 is provided such that the axis
of rotation extends in the depth direction of the housing
2. It should be noted that the fan motor may be provided
such that the axis of rotation extends in the width direction
of the housing 2. The fan 12 is structured as a cylindrical
multiblade fan (sirocco fan), and is coaxially attached to
the axis of rotation. The fan case 13 comprises a suction
hole 13a and a discharge hole 13b. The suction hole 13a
opens to the front side in the depth direction of the hous-
ing 2 (in other words, in the axial direction of the fan 12).
The discharge hole 13b opens to the upper side in the
height direction of the housing 2 (in other words, in a
direction perpendicular to the axial direction of the fan
12).
[0023] When the fan 12 rotates, air flows along a chan-
nel K passing through the inlet 4, the heat exchanger 7,
the fan case 13 and the outlet 5. In the channel K, the air
of the indoor space sucked into the inside of the housing
2 through the inlet 4 is subjected to heat exchange with
the refrigerant flowing through the heat-transfer pipes 72
and a temperature adjustment when the air passes be-
tween the fins 71 of the heat exchanger 7. The air which
underwent a temperature adjustment passes through the

fan case 13 via the suction hole 13a and the discharge
hole 13b, and is blown from the outlet 5 to the indoor
space.
[0024] As shown in FIG. 1 and FIG. 2, the indoor unit
1 comprises the airflow direction adjustment device 6 in
the outlet 5. The airflow direction adjustment device 6 is
a device which adjusts the direction of the air (airflow)
which underwent a temperature adjustment and is blown
from the outlet 5 to the indoor space.
[0025] FIG. 3 is a schematic perspective view of the
airflow direction adjustment device 6. As shown in FIG.
3, the airflow direction adjustment device 6 comprises a
frame 61, a plurality of louver boards 62, supporting mem-
bers 63 and a movable member 64.
[0026] The frame 61 is a frame-like element surround-
ing the outlet 5 of the indoor unit 1, and is formed of, for
example, sheet metal. The frame 61 is structured so as
to surround the outlet 5 in a rectangular shape by vertical
frame portions 611 and 612 and lateral frame portions
613 and 614, and is secured to the housing 2 by a bolt
(not shown). The vertical frame portions 611 and 612 are
provided upright in the height direction of the housing 2
along the right-side plate 23 and the left-side plate 24,
respectively. The lateral frame portions 613 and 614 are
located on the upper side and the lower side, respective-
ly, and extend in the width direction of the housing 2.
[0027] The louver boards 62 are flat elements for de-
fining the direction of an airflow. The louver boards 62
include first louver boards 621 defining the direction of
an airflow in a first direction, and second louver boards
622 defining the direction of an airflow in a second direc-
tion crossing the first direction. In the present embodi-
ment, the first direction is defined as the height direction
(vertical direction) of the housing 2, and the second di-
rection is defined as the width direction (horizontal direc-
tion) of the housing 2. Thus, the first louver boards 621
define the direction of an airflow with respect to the ver-
tical direction, and the second louver boards 622 define
the direction of an airflow with respect to the horizontal
direction.
[0028] The first louver boards (hereinafter, referred to
as horizontal blades) 621 are formed of synthetic resin
such as ABS resin. In the present embodiment, five hor-
izontal blades 621 extend in the width direction of the
housing 2, and are arranged at predetermined intervals
such that they are parallel to each other. The extension
length of each horizontal blade is substantially equal to
the distance between the right-side plate 23 and the left-
side plate 24 of the housing 2. These horizontal blades
621 are connected by the movable member 64 such that
they can operate together. The cooperative form of the
horizontal blades 621 is described later. The number of
horizontal blades 621 is not particularly limited, and may
be four or less, or six or greater. The case where the
number of horizontal blades 621 is four or less includes
a case where only one horizontal blade 621 is provided.
[0029] FIG. 4 is a perspective view schematically
showing the structure of the horizontal blade 621. As
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shown in FIG. 4, the horizontal blade 621 comprises shaft
portions 65 supported in the supporting members 63. The
shaft portions 65 are provided at predetermined intervals
in the extension direction of the horizontal blade 621. In
the present embodiment, for example, the shaft portions
65 (65a, 65b and 65c) are provided at three positions,
specifically, in the right end portion vicinity 62a, the left
end portion vicinity 62b and the intermediary portion vi-
cinity 62c of the horizontal blade 621 in the extension
direction. The shaft core of each shaft portion 65 is
matched with the extension direction of the horizontal
blade 621. At these three positions, cutout portions 66
are formed. Cutout portions 66a, 66b and 66c are voids
prepared by cutting the right end portion vicinity 62a, the
left end portion vicinity 62b and the intermediate portion
vicinity 62c of the horizontal blade 621 from a rear edge
portion 621b to a position which is close to and does not
reach a front edge portion 621a. At the ends of the cutout
portions 66a, 66b and 66c, the shaft portions 65a, 65b
and 65c are provided, respectively.
[0030] In the intermediate portion vicinity 62c of the
horizontal blade 621, a cutout portion 66d continuous
with the cutout portion 66c is formed. The cutout portion
66d is a void prepared by further cutting a part of the left
edge portion 66e of the cutout portion 66c along the rear
edge portion 621b. At the edge of the cutout portion 66d,
a shaft portion 67 is provided. The shaft portion 67 is a
cylindrical protrusion (boss) for connecting the horizontal
blade 621 to the movable member 64 (the details are
described later). The shaft core of the shaft portion 67 is
matched with the extension direction of the horizontal
blade 621.
[0031] As shown in FIG. 3, the second louver boards
(hereinafter, referred to as perpendicular blade) 622 are
formed of, for example, the same sheet metal as the
frame 61. In the present embodiment, four perpendicular
blades 622 extend in the height direction of the housing
2, and are arranged at predetermined intervals such that
they are parallel to each other. The extension length of
each perpendicular blade 622 is substantially equal to
the upright height of the vertical frame portions 611 and
612 of the frame 61. The perpendicular blades 622 are
pivotally supported in the lateral frame portions 613 and
614 by the vertical shaft portions 622a and 622b, and are
connected by a linkage mechanism LM such that they
can operate together. The linkage mechanism LM is op-
erated by an actuator 14 (see FIG. 2) and changes the
angle of inclination of the perpendicular blades 622 in a
synchronization manner. The angle of inclination of the
perpendicular blades 622 is defined as the angle of in-
clination of the perpendicular blades 622 in a horizontal
direction with respect to the depth direction of the housing
2, in other words, with respect to the direction in which
the airflow adjusted in terms of the temperature blows.
[0032] FIG. 5 is a perspective view schematically
showing the structure of the supporting members 63. As
shown in FIG. 3 and FIG. 5, the supporting members 63
are elements provided in the frame 61 to rotatably support

the louver boards 62, specifically, the horizontal blades
621. The supporting members 63 are immobile members
with respect to the movable member 64, and are ele-
ments which are secured to the frame 61 and maintained
in a static state. In the present embodiment, the support-
ing members 63 are formed of synthetic resin such as
ABS resin, and include three supporting members 631,
632 and 633. The horizontal blades 621 are supported
at three positions by the three supporting members 631,
632 and 633.
[0033] The first supporting member 631 and the sec-
ond supporting member 632 are structured as a pair. The
first supporting member 631 is provided in the vertical
frame portion 611, and supports the right end portion
vicinity 62a of each horizontal blade 621. The second
supporting member 632 is provided in the vertical frame
portion 612, and supports the left end portion vicinity 62b
of each horizontal blade 621.
[0034] The third supporting member 633 is a column
provided in the frame 61, and is provided so as to connect
the lateral frame portions 613 and 614. In the present
embodiment, the third supporting member 633 is provid-
ed substantially in the intermediate portions of the lateral
frame portions 613 and 614 in parallel with the vertical
frame portions 611 and 612. In other words, the third
supporting member 633 is provided substantially in the
intermediate portion between the first and second sup-
porting members 631 and 632 provided at a predeter-
mined interval. Thus, the third supporting member 633
supports the intermediate portion vicinity 62c of each hor-
izontal blade 621.
[0035] The third supporting member 633 is attached
to the frame 61 in the upper end portion and the lower
end portion. The upper end portion is an end portion in
a direction connected to the lateral frame portions 613
and 614, and the lower end portion is the other end portion
in a direction connected to the lateral frame portions 613
and 614. In the upper end portion of the third supporting
member 633, a screw receiving portion 634 is provided.
The screw receiving portion 634 is the first attachment
portion of the third supporting member 633 for the frame
61. By tightening a securing screw 635 into the screw
receiving portion 634, the upper end portion of the third
supporting member 633 is attached to the lateral frame
portion 613 of the frame 61. Thus, the upper end portion
of the third supporting member 633 is attached to the
frame 61 in a state where they cannot be relatively dis-
placed.
[0036] As shown in FIG. 5 to FIG. 7, in the lower end
portion of the third supporting member 633, a hook por-
tion 636 hooked on the lateral frame portion 614 of the
frame 61 is provided. The hook portion 636 is the second
attachment portion of the third supporting member 633
for the frame 61. The lateral frame portion 614 comprises
a pendent piece 614a for hooking the hook portion 636.
FIG. 6 is a side view schematically showing an example
of a state before the hook portion 636 is hooked on the
lateral frame portion 614. FIG. 7 is a side view schemat-
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ically showing an example of a state where the hook por-
tion 636 is hooked on the lateral frame portion 614.
[0037] As shown in FIG. 3 and FIG. 5, a concave por-
tion 614b defining the hooked position of the hook portion
636 is formed in the pendent piece 614a. The concave
portion 614b is a cutout substantially in the intermediate
portion of the pendent piece 614a in the length direction
(in other words, of the lateral frame portion 614 in the
extension direction). By hooking the hook portion 636 on
the concave portion 614b, the lower end portion of the
third supporting member 633 is attached to the lateral
frame portion 614 of the frame 61. Thus, even in a state
where the lower end portion of the third supporting mem-
ber 633 is attached to the frame 61, the lateral frame
portion 614 is allowed to be warped upward. In other
words, the lower end portion of the third supporting mem-
ber 633 is attached to the frame 61 in a state where they
can be relatively displaced.
[0038] Each supporting member 63 comprises sup-
porting portions 68 which rotatably support the shaft por-
tions 65 of the horizontal blades 621. FIG. 5 is a perspec-
tive view schematically showing the structure of the sup-
porting portions 68. As shown in FIG. 4 and FIG. 5, each
supporting portion 68 comprises a protrusion 68a pro-
truding forward, and claws 68b provided at the protrusion
end of the protrusion 68a. The claws 68b are the bearing
portions of the shaft portions 65 in the supporting portions
68. The claws 68b correspond to bearing portions in the
supporting members 63.
[0039] FIG. 8 is a side view schematically showing the
structure of each supporting portion 68 in the first sup-
porting member 631 and the second supporting member
632. As shown in FIG. 4, FIG. 5 and FIG. 8, protrusions
681a and 682a are formed in the first supporting member
631 and the second supporting member 632 into a co-
lumnar shape fitted in the cutout portions 66a and 66b
of each horizontal blade 621. A pair of claws 681b and
a pair of claws 682b extend from the protrusion ends of
the protrusions 681a and 682a so as to be curved at a
predetermined curvature. The portion between the claws
681b and the portion between the claws 682b are open
forward.
[0040] This opening interval (distance D1 shown in
FIG. 8) is less (narrower) than the shaft diameter (dis-
tance D2 shown in FIG. 8) of the shaft portions 65a and
65b. The shaft portion 65a is inserted between the claws
681b while expanding opening interval D1 by elastically
deforming the pair of claws 681b, and is supported be-
tween the claws 681b. Similarly, the shaft portion 65b is
inserted between the claws 682b while expanding open-
ing interval D1 by elastically deforming the claws 682b,
and is supported between the claws 682b. After the shaft
portions 65a and 65b are inserted, the pair of claws 681b
and the pair of claws 682b are elastically recovered,
thereby preventing the removal of the shaft portions 65a
and 65b from the pair of claws 681b and the pair of claws
682b.
[0041] FIG. 9 is a side view schematically showing the

structure of each supporting portion 68 in the third sup-
porting member 633. As shown in FIG. 4, FIG. 5 and FIG.
9, a protrusion 683a is formed in the third supporting
member 633 so as to be fitted in the cutout portion 66c
of each horizontal blade 621. The protrusion 683a is
formed like a cross-link including three leg portions P1,
P2 and P3, and a girder portion G laid over the leg por-
tions P1, P2 and P3. The leg portions P1, P2 and P3 are
connected to the third supporting member 633 in the up-
per portion, the lower portion and the intermediate portion
of the third supporting member 633. A claw 683b extends
from the protrusion end of the protrusion 683a so as to
be curved at a predetermined curvature. A bump 683c
for reducing the interval between the protrusion end of
the protrusion 683a and the distal end of the claw 683b
is provided at the protrusion end of the protrusion 683a.
[0042] The portion between the claw 683b and the
bump 683c is open upward. The opening interval (dis-
tance D4 in FIG. 9) is less (narrower) than the shaft di-
ameter of the shaft portion 65c (distance D5 shown in
FIG. 9). The shaft portion 65c is inserted between the
claw 683b and the bump 683c while expanding opening
interval D4 by elastically deforming the claw 683b, and
is supported between the claw 683b and the bump 683c.
After the shaft portion 65c is inserted, the claw 683b is
elastically recovered, thereby preventing the removal of
the shaft portion 65c from the claw 683b and the bump
683c.
[0043] As shown in FIG. 5, in the present embodiment,
each of three supporting members 631, 632 and 633
comprises five supporting portions 68. In this way, the
three supporting members 631, 632 and 633 are allowed
to support five horizontal blades 621.
[0044] As described above, the supporting portions 68
comprises the claws 68b as the bearing portions of the
shaft portions 65. The diameter of the claws 68b is greater
than the shaft diameter of the shaft portions 65. FIG. 8
and FIG. 9 show examples of these forms. As shown in
FIG. 8, the diameter (D3) of a pair of claws 681b is greater
than the shaft diameter (D2) of the shaft portion 65a. The
diameter (D3) of a pair of claws 682b is greater than the
shaft diameter (D2) of the shaft portion 65b. As shown
in FIG. 9, the diameter (D6) of the claw 683b is greater
than the shaft diameter (D5) of the shaft portion 65c.
[0045] Since the diameter of the claws 68b is greater
than the shaft diameter of the shaft portions 65, a stress
for a force in which the shaft portions 65 press the claws
68b is difficult to generate in the claws 68b, in other words,
in the bearing portions of the supporting portions 68.
However, the claws 68b rotatably support the shaft por-
tions 65. Thus, a stress is difficult to generate in the claws
68b. Further, to rotatably support the shaft portions 65,
the difference between the diameter of the claws 68b and
the shaft diameter of the shaft portions 65 is adjusted so
as to be, for example, approximately 0.1 to 0.5 mm. In
this way, a gap of approximately 0.2 mm is generated
between the claws 68b and the shaft portions 65.
[0046] As shown in FIG. 3, the movable member 64 is
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an element connecting a plurality of louver boards 62,
specifically, five horizontal blades 621, such that they
can operate together. The movable member 64 is an el-
ement which is displaced with respect to the supporting
member 63. The movable member 64 is formed of a ma-
terial having high elasticity, flexibility and grease resist-
ance. In the present embodiment, for example, the mov-
able element 64 is formed of synthetic resin such as poly-
propylene.
[0047] As shown in FIG. 4, the movable member 64
comprises a main portion 64a and connection portions
64b.
[0048] The main portion 64a is a movable piece formed
into a plate shape and displaced with respect to the third
supporting member 633. The main portion 64a is shorter
than the third supporting portion 633 and is continuous
beyond the maximum interval of the horizontal blades
621 in the height direction (vertical direction) of the hous-
ing 2. The maximum interval of the horizontal blades 621
is the interval between the highest blade and the lowest
blade (in other words, the interval between horizontal
blade U and horizontal blade L shown in FIG. 3) of the
five horizontal blades 621 parallelly arranged at prede-
termined intervals. In this way, the main portion 64a is
structured such that it is allowed to connect five horizontal
blades 621. In the present embodiment, for example, the
main portion 64a is provided on the left side of the third
supporting member 633. Thus, the main portion 64a is
displaced in the intermediate portion vicinities 62c of the
horizontal blades 621. The main portion 64a may be pro-
vided on the right side of the third supporting member
633.
[0049] FIG. 10 is a side view schematically showing
the structure of each connection portion 64b. As shown
in FIG. 3, FIG. 4 and FIG. 10, the connection portions
64b are provided in the main portion 64a, and are portions
for connecting the horizontal blades 621 such that the
horizontal blades 621 are integrated with the connection
portions 64b. In the present embodiment, each connec-
tion portion 64b comprises three through holes 64c, 64d
and 64e, and slits 64f and 64g connecting these through
holes. These elements penetrate the main portion 64a
in the plate-thickness direction. The through hole 64c is
a hole for inserting the shaft portion 67 of the horizontal
blade 621, and corresponds to the bearing portion of the
shaft portion 67 in the main portion 64a (simply, in the
movable member 64).
[0050] By inserting the shaft portion 67 into the through
hole 64c, the horizontal blade 621 is connected to the
connection portion 64b. The diameter (pore diameter) of
the through hole 64c is greater than the shaft diameter
of the shaft portion 67. Thus, a stress for a force in which
the shaft portion 67 presses the circumferential surface
of the through hole 64c is difficult to generate in the
through hole 64c. However, the through hole 64c rotat-
ably supports the shaft portion 67 and also supports the
shaft portion 67 in a state where the shaft portion 67 is
not rotated (that is, the state shown in FIG. 11 and FIG.

12 described later). Thus, the difference between the di-
ameter (pore diameter) of the through hole 64c and the
shaft diameter of the shaft portion 67 is adjusted so as
to be less than the difference between the diameter of
the claws 68b and the shaft diameter of the shaft portions
65. In short, the diameter (pore diameter) of the through
hole 64c and the shaft diameter of the shaft portion 67
should be set so as to hardly generate a stress for a force
in which the shaft portion 67 presses the circumferential
surface of the through hole 64c. For example, they are
set so as to be substantially equal to each other. Alter-
natively, they are set such that the diameter of the through
hole 64c is slightly greater than the shaft diameter of the
shaft portion 67.
[0051] The through holes 64d and 64e are long holes
provided in the both sides of the through hole 64c in the
continuous direction (vertical direction) of the main por-
tion 64a. The through holes 64d and 64e are connected
to each other by the through hole 64c and the slits 64f
and 64g. The through holes 64d and 64e and the slits
64f and 64g are provided as a deformation area for ex-
panding the pore diameter of the through hole 64c when
the shaft portion 67 is inserted such that the shaft portion
67 can be smoothly inserted into the through hole 64c.
These elements 64d, 64e, 64f and 64g also function as
a deformation area for expanding the pore diameter of
the through hole 64c when the shaft portion 67 inserted
into the through hole 64c rotates such that the shaft por-
tion 67 can smoothly rotate and for recovering the pore
diameter of the through hole 64c and supporting the shaft
portion 67 in the through hole 64c in a state where the
shaft portion 67 does not rotate.
[0052] FIG. 11 and FIG. 12 are side views schemati-
cally showing a state in which the horizontal blades 621
are connected to the connection portions 64b. As shown
in FIG. 11 and FIG. 12, in the present embodiment, the
main portion 64a comprises five connection portions 64b.
By connecting the horizontal blades 621 to the five con-
nection portions 64b one by one, the five horizontal
blades 621 are connected via the main portion 64a such
that they can operate together.
[0053] As shown in FIG. 4 and FIG. 10 to FIG. 12, the
supporting member 63 and the movable member 64 com-
prise a positioning mechanism 69. The positioning mech-
anism 69 is a mechanism for determining the position of
the movable member 64 with respect to the supporting
member 63 in a state where the shaft portions 65 of the
horizontal blades 621 are supported by the claws 68b of
the supporting portions 68.
[0054] The positioning mechanism 69 comprises a po-
sitioning portion 69a, and a positioned portion 69b whose
position is determined by the positioning portion 69a. One
of the positioning portion 69a and the positioned portion
69b is provided in the supporting member 63, and the
other one of them is provided in the movable member
64. In the present embodiment, for example, the posi-
tioning portion 69a is provided in the third supporting
member 633, and the positioned portion 69b is provided
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in the main portion 64a of the movable member 64.
[0055] As shown in FIG. 5 and FIG. 9 to FIG. 12, the
positioning portion 69a comprises a flexible piece 691
and a positioning piece 692.
[0056] The flexible piece 691 is structured by expand-
ing the rear surface portion 633a of the third supporting
member 633 backward and functions as a spring piece.
Thus, the flexible piece 691 is structured so as to be
slightly elastically deformable in a front-to-back direction.
In this way, the flexible piece 691 generates a pressing
force to the positioning guide 693 of the positioned portion
69b described later with respect to the positioning piece
692. In the present embodiment, for example, the flexible
piece 691 forms a trapezoidal outline in a plan view from
the left side. However, the form is not limited to this ex-
ample.
[0057] The positioning piece 692 is a protrusion piece
protruding from the flexible piece 691 to the front side
and the left side in parallel with the horizontal surface.
The positioning piece 692 is the protrusion of the posi-
tioning portion 69a and presses the positioned portion
69b (specifically, the positioning guide 693 described lat-
er) by a pressing force generated by the flexible piece
691. The horizontal surface is, for example, a surface
parallel to the floor surface FL, and a reference surface
for determining the position in the positioning mechanism
69. The positioning piece 692 protrudes to the left side
since the main portion 64a is provided on the left side of
the third supporting member 633 in the present embod-
iment. In short, the positioning piece 692 should protrude
to a side on which the main portion 46a is provided with
respect to the third supporting member 633.
[0058] As shown in FIG. 10 to FIG. 12, the positioned
portion 69b comprises the positioning guide 693, a reg-
ulatory piece 694 and a through hole 695.
[0059] The positioning guide 693 is an arcuate outline
portion formed in the rear portion 641a of the main portion
64a, and forms a wavy-line shape in which mountains M
and valleys V are alternately continuous with each other
in a plan view from the left side. By fitting the distal end
692a of the positioning piece 692 in a valley V, the posi-
tion of the movable member 64 is defined with respect
to the third supporting member 633. In other words, the
positioning guide 693 is a guide for defining the position
of the movable member 64 with respect to the positioning
piece 692 along the wavy line in which mountains M and
valleys V are alternately continuous with each other. The
distal end 692a of the positioning piece 692 climbs over
the mountain M adjacent to a valley V against the force
pressing the positioning guide 693. At this time, as a
change in the pressing force to the positioning guide 693,
predetermined moderation feeling (click feeling) is
caused.
[0060] Adjacent valleys V are provided based on the
steps of the angle (in other words, the change angle) of
inclination of the horizontal blades 621. In other words,
mountains M and valleys V are provided based on the
rotation angle of the horizontal blades 621 around the

shaft portions 65. The angle of inclination of the horizontal
blades 621 is defined as the direction in which an airflow
adjusted in terms of the temperature blows, simply, as
the vertical inclination of the horizontal blades 621 with
respect to the horizontal surface. As shown in FIG. 10,
in the present embodiment, the horizontal blades 621 are
allowed to be inclined upward from the horizontal surface
which is the reference surface at an angle of inclination
by four stages and to be inclined downward at an angle
of inclination by three stages. Thus, four valleys V are
provided above a valley V (valley V0 shown in FIG. 10)
corresponding to the horizontal surface as the border,
and three valleys V are provided under the border (valley
V0).
[0061] In the present embodiment, for example, the
change angles of the horizontal blades 621, in other
words, the intervals at which the valleys V are provided
in the circumferential direction in the positioning deter-
mination guide 693, are constant. It should be noted that
the change angles of the horizontal blades 621 may not
be constant, and may differ from each other. The change
angle may differ between the upward direction and the
downward direction. The number of stages of the angle
of inclination of the horizontal blades 621 in the upward
direction may be the same as that in the downward di-
rection.
[0062] The regulatory piece 694 regulates the position-
ing piece 692 so as not to go over the highest valley V
(valley VU shown in FIG. 10) of the positioning guide 693
and the lowest valley V (valley VL shown in FIG. 10). The
regulatory piece 694 comprises an upper regulatory
piece 694u continuous with valley VU, and a lower reg-
ulatory piece 6941 continuous with valley VL. The upper
regulatory piece 694u is in contact with the positioning
piece 692 fitted in valley VU and regulates the position
relative to the positioning piece 692 (the state shown in
FIG. 11). The lower regulatory piece 6941 is in contact
with the positioning piece 692 fitted in valley VL and reg-
ulates the position relative to the positioning piece 692
(the state shown in FIG. 12).
[0063] The through hole 695 penetrates the main por-
tion 64a in the plate-thickness direction. The through hole
695 is a long hole curved in an arcuate shape along the
positioning guide 693 in a plan view from the left side.
The through hole 695 is provided as a deformation area
for warping the positioning guide 693 when the distal end
692a of the positioning piece 692 climbs over a mountain
M against the force pressing the positioning guide 693.
In other words, as the positioning guide 693 pressed by
the distal end 692a is warped to the through hole 695
side, the distal end 692a of the positioning piece 692
easily climbs over a mountain M.
[0064] When the angle of inclination of the horizontal
blades 621 is changed, one of the five horizontal blades
621 is held, and is rotated such that it is pushed up or
pushed down. Since the five horizontal blades 621 are
connected by the movable member 64, in cooperation
with the rotated horizontal blade 621, the remaining hor-
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izontal blades 621 are also rotated. In this way, the five
horizontal blades 621 are allowed to be inclined at a de-
sired angle of inclination by stages. FIG. 11 shows an
example of a state where the five horizontal blades 621
are inclined upward at a maximum angle. FIG. 12 shows
an example of a state where the five horizontal blades
621 are inclined downward at a maximum angle.
[0065] Thus, in the present embodiment, the diameter
of the claws 68b is greater than the shaft diameter of the
shaft portions 65 of the horizontal blades 621. As the
claws 68b are the bearing portions of the shaft portions
65, the generation of an internal stress in the bearing
portions can be prevented when the shaft portions 65 are
rotatably supported. In this way, the bearing portions can
be protected, and the aging degradation can be prevent-
ed, thereby improving endurance.
[0066] The supporting member 63 and the movable
member 64 comprise the positioning mechanism 69. The
positioning mechanism 69 is allowed to determine the
position of the movable member 64 at a desired position
with respect to the supporting member 63. The movable
member 64 is allowed to connect a plurality of (in the
present embodiment, five) horizontal blades 621 such
that they can operate together. Thus, it is possible to
determine the positions of the horizontal blades 621 at a
desired angle of inclination while preventing the gener-
ation of an internal stress in the bearing portions. At this
time, all the horizontal blades 621 can be inclined in syn-
chronization with each other even without individually ro-
tating the horizontal blades 621. Thus, the efficiency of
operation can be improved.
[0067] In addition, the positioning mechanism 69 has
a mechanism in which the positioning piece 692 is fitted
in a valley V of the positioning guide 693 so as to corre-
spond to the angle of inclination of the horizontal blade
621. Thus, predetermined moderation feeling (click feel-
ing) can be caused when the positioning piece 692 climbs
over the adjacent mountain M before the positioning
piece 692 is fitted in the valley V. Thus, a user can rec-
ognize that the position of the horizontal blades 621 is
determined at a desired angle of inclination by modera-
tion feeling. In this way, the reliability of operation can be
increased.
[0068] As the movable member 64 is formed of syn-
thetic resin such as polypropylene, elasticity, flexibility
and grease resistance can be improved. When the posi-
tion of the movable member 64 is determined with respect
to the supporting member 63, even if a load is applied to
the movable member 64, the endurance for the applied
load can be imparted. For example, even if the indoor
unit 1 continues to operate under an oil smoke atmos-
phere, the generation of solvent-induced cracking in the
movable member 64 can be prevented.
[0069] The horizontal blades 621 are formed of syn-
thetic resin such as ABS resin. Thus, the workability is
better than that of a louver board formed of sheet metal.
Thus, the weight can be reduced. However, a deflection
or vibration may occur in the horizontal blades 621 de-

pending on the self-weight, the pressure of the blowing
airflow (airflow pressure), etc. In the present embodi-
ment, the third supporting member 633 is provided as
the central column of the frame 61, and supports the in-
termediate portion vicinities 62c of the horizontal blades
621 in the supporting portions 68 of the third supporting
member 633. Thus, it is possible to prevent the deflection
or vibration of the horizontal blades 621 while improving
the workability of the horizontal blades 621 and reducing
the weight.
[0070] The third supporting member 633 is attached
to the frame 61 such that, whereas the upper end portion
of the third supporting member 633 cannot be displaced
relative to the frame 61, the lower end portion can be
displaced relative to the frame 61. Thus, even when an
impact is applied from the outside via the third supporting
member 633, the impact can be let go and reduced by
displacement relative to the frame 61. Even when a vi-
bration is applied to the third supporting member 633 by
the airflow pressure received by the horizontal blades
621, the vibration can be absorbed and reduced by sim-
ilar displacement. In this way, the third supporting mem-
ber 633, the frame 61, the horizontal blades 621, etc.,
can be protected from the above impact and vibration.
For example, even when the third supporting member
633, the movable member 64 and the horizontal blades
621 are formed of resin, these elements can be protected
from an impact, etc., thereby improving endurance.
[0071] Further, in the present embodiment, the posi-
tioning mechanism 69 (the positioning portion 69a and
the positioned portion 69b) is provided on the upper side
based on the intermediate positions of the heights of the
third supporting member 633 and the main portion 64a.
In this way, when the horizontal blades 621 are supported
in the supporting member 63, the upper and lower sides
can be easily confirmed, thereby preventing an operation
mistake in which they are attached to each other upside
down.
[0072] As described above, in the present embodi-
ment, the type of the indoor unit 1 of the air conditioner
is a floorstanding type. However, the type is not limited
to this example. For example, the type of the indoor unit
may be a roof-mounted type or a wall-mounted type. The
application target of the airflow direction adjustment de-
vice is not limited to the air conditioner. The airflow di-
rection adjustment device may be applied to various
types of devices or facilities required to adjust the direc-
tion of an airflow, such as a blower, electric fan or air
purification device which blows an airflow without adjust-
ing the temperature. The airflow direction adjustment de-
vice may be applied to adjust the direction of emissions
in the outdoor unit of the air conditioner.
[0073] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
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changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

Claims

1. An airflow direction adjustment device (6) which ad-
justs a direction of an airflow blowing from a blower
(10) and characterized by comprising:

a frame (61);
a plurality of louver boards (62) having a flat
shape, extending in a predetermined direction
and arranged at predetermined intervals in par-
allel with each other;
a supporting member (63) provided in the frame
(61) and supporting the louver boards (62); and
a movable member (64) rotatably connecting
the louver boards (62) and displaced with re-
spect to the supporting member (63), wherein
the louver boards (62) comprise shaft portions
(65, 67) provided at predetermined intervals in
an extension direction,
the supporting member (63) comprises bearing
portions (68b) which rotatably support the shaft
portions (65, 67) and whose diameter is greater
than a shaft diameter of the shaft portions (65,
67), and
the supporting member (63) and the movable
member (64) comprise a positioning mechanism
(69) determining a position of the movable mem-
ber (64) with respect to the supporting member
(63) in a state where the shaft portions (65, 67)
are supported in the bearing portions (68b) .

2. The airflow direction adjustment device (6) of claim
1, characterized in that

the positioning mechanism (69) comprises a po-
sitioning portion (69a) provided in one of the sup-
porting member (63) and the movable member
(64), and a positioned portion (69b) which is pro-
vided in the other one and whose position is de-
termined by the positioning portion (69a),
the positioning portion (69a) includes a protru-
sion (692) pressing the positioned portion (69b),
and
the positioned portion (69b) includes a guide
(693) defining a position of the movable member
(64) with respect to the protrusion (692) along a
wavy line in which mountains (M) and valleys
(V) are alternately continuous with each other.

3. The airflow direction adjustment device (6) of claim
2, characterized in that

the mountains (M) and the valleys (V) of the guide
(693) are provided based on a rotation angle of the
louver boards (62) around the shaft portions (65, 67).

4. The airflow direction adjustment device (6) of claim
2 or 3, characterized in that

the supporting member (63) includes a first sup-
porting member (631) and a second supporting
member (632) provided at a predetermined in-
terval, and a third supporting member (633) pro-
vided substantially in an intermediate portion of
the interval of the first and second supporting
members (631, 632),
the positioning portion (69a) is provided in the
third supporting member (633), and
the positioned portion (69b) is provided in the
movable member (64) displaced with respect to
the third supporting member (633).

5. The airflow direction adjustment device (6) of claim
4, characterized in that

the third supporting member (633) is provided
so as to connect a pair of frame portions (613,
614) facing the frame (61),
a first attachment portion (634) attached to one
of the pair of frame portions (613, 614) such that
the first attachment portion (634) is allowed to
be displaced relative to the frame (61) is provid-
ed in an end portion of the third supporting mem-
ber (633) in a connecting direction, and
a second attachment portion (636) attached to
the other one of the pair of frame portions (613,
614) such that the second attachment portion
(636) is allowed to be displaced relative to the
frame (61) is provided in the other end portion
of the third supporting member (633) in the con-
nection direction.

6. An indoor unit (1) for an air conditioner, the indoor
unit (1) characterized by comprising:

a housing (2);
a heat exchanger (7) accommodated in the
housing (2) ;
a blower (10) blowing air which underwent a
temperature adjustment by the heat exchanger
(7); and
the airflow direction adjustment device (6) of one
of claims 1 to 5, as an airflow direction adjust-
ment device which adjusts a direction of the air-
flow blowing from the blower (10).
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