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face side of the bottom frame, an opening/closing panel
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panel 11, an opening/closing mechanism 30 placed on
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closing mechanism 30. The opening/closing detection
part 43 placed on the bottom frame detects an opening/
closing state of the opening/closing panel 12 based on
a cam 50 which rotates along with rotation of a drive shaft
36 of the opening/closing mechanism 30 driven by the
driver part 40.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an indoor unit
for air conditioners.

BACKGROUND ART

[0002] Conventionally, there has been provided an in-
door unit for air conditioners including an opening/closing
panel for opening and closing an opening of a front panel
(see, e.g., JP 2005-106386 A). This air-conditioner in-
door unit has a bottom frame on which a heat exchanger
and a blower fan are mounted, and a front panel which
is removably fitted so as to cover the front face side of
the bottom frame. The air-conditioner indoor unit also
includes a driver part placed on the bottom frame side,
and an opening/closing mechanism placed on the front
panel side, so that the opening/closing panel is moved
by the opening/closing mechanism with driving force of
the driver part.

[0003] Inthis air-conditioner indoor unit, since a micro-
switch for checking the opening and closing of the open-
ing/closing panel needs to be placed on the front panel
side, the microswitch on the front panel side and electrical
parts on the bottom frame side are separated from each
other in removal of the front panel, so that a junction
harness for connecting the microswitch on the front panel
side and the electrical parts on the bottom frame side to
each other would be involved. As a result, there are prob-
lems that the indoor unit may become complex in struc-
ture, leading to degradation of its assemblability and
maintainability, and that the junction harness may be
damaged by the removal of the front panel, resulting in
a lowered reliability of the indoor unit.

DISCLOSURE OF THE INVENTION

[0004] Accordingly, an object of the present invention
is to provide an indoor unit for air conditioners which is
enabled to detect an opening/closing state of the open-
ing/closing panel with a simple construction without con-
necting the front panel and the bottom-frame side elec-
trical parts to each other via a junction harness so that
assemblability, maintainability and reliability of the indoor
unit can be improved.

[0005] In order to achieve the above object, there is
provided an indoor unit for air conditioners, comprising:

a bottom frame;

a front panel fitted on a front face side of the bottom
frame so as to be removable or openable and clos-
able;

an opening/closing panel for opening and closing an
intake opening of the front panel;

an opening/closing mechanism which is placed on
the front panel and which serves for opening and
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closing the opening/closing panel;

a driver part which is placed on the bottom frame
and which serves for driving the opening/closing
mechanism; and

an opening/closing detection part which is placed on
the bottom frame and which serves for detecting an
opening/closing state of the opening/closing panel
based on a motion of a movable part of the opening/
closing mechanism (30) driven by the driver part.

[0006] With this construction, in the indoor unitin which
the front panel is removably fitted on the front face side
of the bottom frame, an opening/closing mechanism for
opening and closing the opening/closing panel is placed
on the front panel while the driver part for driving the
opening/closing mechanism is placed on the bottom
frame, and the opening/closing mechanism is driven by
the driver part. Then, the movable part of the opening/
closing mechanism driven by the driver part is moved,
and based on the motion of the movable part, an opening/
closing state of the opening/closing panel is detected by
the opening/closing detection part placed on the bottom
frame. Accordingly, since the opening/closing detection
part for detecting the opening/closing state of the open-
ing/closing panel is not provided on the front panel side,
removal from the bottom frame or opening/closing of the
front panel has no influence on electrical connections in
electrical parts of the opening/closing detection part, the
driver part or the like. That is, since the opening/closing
detection part that is an electrical part is not provided on
the front panel side, the need for a junction harness is
eliminated. Therefore, the opening/closing state of the
opening/closing panel can be detected with a simple con-
struction, so that the assemblability, maintainability and
reliability can be improved.

[0007] In one embodiment of the invention, the mova-
ble part of the opening/closing mechanism has a drive
shaft which rotates with driving force of the driver part,
and

the opening/closing detection part detects an opening/
closing state of the opening/closing panel based on ro-
tation of the drive shaft.

[0008] In this embodiment, since the opening/closing
detection part detects the opening/closing state of the
opening/closing panel based on rotation of the shaft of
the movable part, the construction can be simplified by
using, for example, a microswitch or the like.

[0009] In one embodiment of the invention, the mova-
ble part of the opening/closing mechanism has a cam
which rotates along with rotation of the drive shaft, and
the opening/closing detection part detects an opening/
closing state of the opening/closing panel based on ro-
tation of the cam of the opening/closing mechanism.
[0010] Inthis embodiment, the opening/closing detec-
tion part detects the opening/closing state of the opening/
closing panel based on the cam that rotates along with
rotation of the shaft of the movable part. Thus, the open-
ing/closing state of the opening/closing panel can be de-
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tected accurately and reliably.

[0011] In one embodiment of the invention, the open-
ing/closing mechanism includes a first opening/closing
mechanism part and a second opening/closing mecha-
nism part which are provided near left-and-right side fac-
es of the front panel, respectively, and which are coupled
to each other by the drive shaft, and

as either one of the first and second opening/closing
mechanism parts is driven by the driver part, the other
of the first and second opening/closing mechanism parts
is driven via the drive shaft that transmits driving force of
the driver part.

[0012] In this embodiment, as either one of the first
and second opening/closing mechanism parts placed
near the left-and-right side faces of the front panel, re-
spectively, is driven by the driver part, the other of the
firstand second opening/closing mechanism partsis driv-
en via the shaft that transmits driving force of the driver
part. Thus, with one driver part placed on one side, the
opening/closing panel is opened or closed by the first
and second opening/closing mechanism parts on the left
and right of the front panel, by which opening/closing
driving force is given to both left and right sides of the
opening/closing panel, so that the opening/closing panel
can be opened or closed smoothly and evenly.

[0013] As apparent from the above description, ac-
cording to the air-conditioner indoor unit of the invention,
the opening/closing state of the opening/closing panel
can be detected with a simple construction, making it
possible to achieve an air-conditioner indoor unit which
can be improved in assemblability, maintainability and
reliability.

[0014] Also, according to one embodiment, the open-
ing/closing detection part detects an opening/closing
state of the opening/closing panel based on rotation of
the shaft of the movable part. Thus, the construction can
be simplified by using, for example, a microswitch or the
like.

[0015] Further, according to one embodiment, the
opening/closing detection part detects a opening/closing
state of the opening/closing panel based on the cam that
rotates along with rotation of the shaft of the movable
part. Thus, the opening/closing state of the opening/clos-
ing panel can be detected accurately and reliably.
[0016] Furthermore, according to one embodiment, ei-
ther one of the first and second opening/closing mecha-
nism parts placed near the left-and-right side faces of the
front panel, respectively, is driven by the driver part, and
the other of the first and second opening/closing mech-
anism parts is driven via the shaft that transmits driving
force of the driver part, so that the opening/closing panel
is opened or closed by the first and second opening/clos-
ing mechanism parts. Thus, opening/closing driving force
is given to both left and right sides of the opening/closing
panel, so that the opening/closing panel can be opened
or closed smoothly and evenly.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Fig. 1 is a perspective view of an air-conditioner in-
door unit according to one embodiment of the
present invention, showing an operation-halt state
of the indoor unit;

Fig. 2 is a perspective view of the air-conditioner in-
door unit, showing an operating state thereof;

Fig. 3is a sectional view of the air-conditioner indoor
unit with the opening/closing panel in a closed state;
Fig. 4 is a sectional view of the air-conditioner indoor
unit with the opening/closing panel in an open state;
Fig. 5 is a side view of a first opening/closing mech-
anism and a driver part in the air-conditioner indoor
unit;

Fig. 6 is a side view of the opening/closing mecha-
nism;

Fig. 7 is a side view of the driver part;

Fig. 8 is an enlarged view of a main portion of the
opening/closing mechanism and the driver part in
the air-conditioner indoor unit with the opening/clos-
ing panel in a closed state;

Fig. 9 is an enlarged view of a main portion of the
opening/closing mechanism and the driver part in
the air-conditioner indoor unit with the opening/clos-
ing panel in an open state; and

Fig. 10 is a block diagram of the air-conditioner in-
door unit.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Hereinbelow, the indoor unitfor air conditioners
according to the present invention will be described in
detail by way of embodiment thereof illustrated in the
accompanying drawings.

[0019] Fig. 1 shows a perspective view of an air-con-
ditioner indoor unit according to one embodiment of the
invention. The air-conditioner indoor unit 1 is a wall-
mounted type indoor unit to be fitted on a wall surface in
a room.

[0020] The air-conditioner indoor unit 1, as shown in
Fig. 1, includes a front panel 11 removably fitted on the
front face side of a bottom frame 10 (shown in Fig. 3),
and an opening/closing panel 12 for opening and closing
an intake opening of the front panel 11, while a horizontal
flap 13 is placed at a blowoff opening 20 provided on a
lower side of the front panel 11. Shown in Fig. 1 is an
operation halt state in which the intake opening (not
shown) on the front face side of the front panel 11 is
closed by the opening/closing panel 12 while the blowoff
opening 20 is closed by the horizontal flap 13.

[0021] Next, Fig. 2 shows a perspective view of the air-
conditioner indoor unit 1 in an operating state thereof.
When the air-conditioner indoor unit 1 comes to an op-
erating state as shown in Fig. 2, the opening/closing pan-
el 12 slides frontward and diagonally upward and more-
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over the horizontal flap 13 turns so that the blowoff open-
ing 20 opens. Further, there opens a gap between an
upper end side of the opening/closing panel 12 and the
front face side of the front panel 11, by which a wind
passage to an intake opening 11a (shown in Fig. 4) of
the front panel 11 is formed.

[0022] Fig. 3 shows a sectional view of the air-condi-
tioner indoor unit 1 with the opening/closing panel 12 in
a closed state. As shown in Fig. 3, an indoor heat ex-
changer 21 having a dogleg-shaped cross section is
placed within a body casing composed of the bottom
frame 10 and the front panel 11 fitted on the front face
side of the bottom frame 10, while a blower fan 22 is
placed on the lower side of the indoor heat exchanger
21. The blower fan 22 is a cross flow fan which is posi-
tioned with its rotating shaft aligned horizontal.

[0023] Fig. 4 shows a sectional view of the air-condi-
tioner indoor unit 1 with the opening/closing panel 12 in
an open state. As shown in Fig. 4, the opening/closing
panel 12 moves frontward and diagonally upward, while
the horizontal flap 13 turns with the blowoff opening 20
opened. In this state, as the blower fan 22 is driven by a
fan motor (not shown), indoor air is sucked in through
the intake opening 11a from between the upper end side
of the opening/closing panel 12 and the front face side
of the front panel 11, while the air is sucked in from in-
doors via an intake opening (not shown) on the upper
side of the front panel 11. Then, the sucked indoor air is
passed through the indoor heat exchanger 21, where
heat exchanged therewith, and thereafter passed
through a blowoff passage 23 by the blower fan 22 so as
to be blown out from the blowoff opening 20 into the room.
[0024] Fig. 5 shows a side view of a first opening/clos-
ing mechanism part 30 and a driver part 40 of the air-
conditioner indoor unit 1. The first opening/closing mech-
anism part 30 for opening and closing the opening/clos-
ing panel 12 is placed inside and near the right side face
of the front panel 11 as viewed from the front. Fig. 5is a
side view of the front panel 11 in its central to right-side
part. Also, although not shown, a second opening/closing
mechanism part (not shown) which is generally left-right
symmetrical to the first opening/closing mechanism part
30 is mounted inside and near the left side face of the
front panel 11 as viewed from the front. The first opening/
closing mechanism part 30 and the second opening/clos-
ing mechanism part are coupled with each other via a
drive shaft 36. As the first opening/closing mechanism
part 30 is driven by the driver part 40, driving force of the
driver part 40 is transmitted via the drive shaft 36, so that
the second opening/closing mechanism part is driven.
The first opening/closing mechanism part 30 and the sec-
ond opening/closing mechanism part constitute an open-
ing/closing mechanism.

[0025] Fig. 6 shows a side view of the first opening/
closing mechanism part 30. The first opening/closing
mechanism part 30 has an opening/closing mechanism
casing 31, a panel support member 32 which is slidably
housed in the opening/closing mechanism casing 31 and
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which supports the opening/closing panel 12 (shown in
Figs. 1 to 4) by the front face side, a gear case part 33
provided on the upper side of the opening/closing mech-
anism casing 31, a second gear 34 placed within the gear
case part 33, and a third gear 35 to be engaged with the
second gear 34. The drive shaft 36 is used as a rotating
shaft for the second gear 34.

[0026] The third gear 35 is engaged with a rack (not
shown) provided on the panel support member 32, and
the panel support member 32 is slid by the second gear
34 and the third gear 35 being driven by the driver part
40. The direction of this slide of the panel support member
32 is a direction in which the opening/closing panel 12
moves frontward and diagonally upward (a direction of
arrow R1 shown in Fig. 5).

[0027] Fig. 7 shows a side view of the driver part 40,
and this driver part 40 is fitted to a support member 47
fixed to the bottom frame 10 (shown in Fig. 3). The driver
part 40 has a driver part casing 41, a panel driving motor
42 fitted to the driver part casing 41, a detection switch
43 as an example of an opening/closing detection part
mounted on the upper side of the driver part casing 41,
and a first gear 46 to be driven by the panel driving motor
42. The first gear 46 of the driver part 40 and the second
gear 34 of the first opening/closing mechanism part 30
are engaged with each other, so that driving force of the
panel driving motor 42 is transmitted to the first opening/
closing mechanism part 30 and the second opening/clos-
ing mechanism part. Also, the detection switch 43 is pro-
vided by using a microswitch, having a lever 44 which is
movable by a hinge mechanism.

[0028] Further, aguide part45is provided on the upper
side of the driver part casing 41. This guide part 45 serves
to guide a cam 50 fixed to the drive shaft 36 shown in
Fig. 5when the front panel 11 is fitted to the bottom frame
10 shown in Fig. 3. That is, the cam 50 fixed to the drive
shaft 36 first comes into contact with a tapered surface
45a of the guide part 45. Then, after the drive shaft 36
has been beyond the guide part 45, the cam 50 fixed to
the drive shaft 36 comes into contact with the lever 44 of
the detection switch 43, so that the front panel 11 is set-
tled in a specified place.

[0029] AsshowninFig. 5, the lever 44 of the detection
switch 43 comes into contact with the cam surface of the
cam 50 fixed to the drive shaft 36, and the detection
switch 43 is turned on and off in response to motions of
the cam 50 caused by the rotation of the drive shaft 36.
[0030] Fig. 8 shows an enlarged view of a main portion
of the first opening/closing mechanism part 30 and the
driver part 40 in the air-conditioner indoor unit 1 with the
opening/closing panel 12 (shown in Figs. 1 to 4) in a
closed state. As shown in Fig. 8, the cam surface of the
cam 50 fixed to the drive shaft 36 has an ON region 52
for turning ON the detection switch 43 by press-down of
the lever 44 of the detection switch 43, and an OFF region
51 for turning OFF the detection switch 43. While the
opening/closing panel 12 is a closed state, the OFF re-
gion 51 of the cam 50 is positioned on the lower side,
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with the detection switch 43 OFF.

[0031] Meanwhile, Fig. 9 shows an enlarged view of a
main portion of the first opening/closing mechanism part
30 and the driver part 40 in the air-conditioner indoor unit
1 with the opening/closing panel 12 (shown in Figs. 1 to
4) in an open state. While the opening/closing panel 12
is in the open state, the drive shaft 36 and the cam 50
rotate in a direction of arrow R2 as shown in Fig. 9, where
the ON region 52 of the cam 50 moves downward, by
which the ON region 52 of the cam 50 presses down the
lever 44 of the detection switch 43, causing the detection
switch 43 to be turned ON.

[0032] Fig. 10 shows a block diagram of the air-condi-
tioner indoor unit 1. A control section 60 shown in Fig.
10, which is made up of a microcomputer, an input/output
circuit and the like, controls operations of a fan motor 61,
a flap motor 62, the panel driving motor 42 and the like
according to commands from a remote controller (not
shown) as well. Also, upon an opening/closing operation
of the opening/closing panel 12, the control section 60
checks an opening/closing state of the opening/closing
panel 12 according to a detection signal of the detection
switch 43 mounted on the driver part 40 (shown in Figs.
5and 7).

[0033] According to the air-conditioner indoor unit of
the above construction, in the indoor unit in which the
front panel 11 is removably fitted on the front face side
of the bottom frame 10, the first opening/closing mech-
anism part 30 and the second opening/closing mecha-
nism part for opening and closing the opening/closing
panel 12 are placed on the front panel 11, while the driver
part 40 for driving the first opening/closing mechanism
part 30 and the second opening/closing mechanism part
is placed on the bottom frame 10, so that the first opening/
closing mechanism part 30 and the second opening/clos-
ing mechanism part are driven by the driver part40. Then,
the drive shaft 36 serving as a movable part to be driven
by the driver part 40 is rotated, and based on the rotation
ofthe drive shaft 36, an opening/closing state of the open-
ing/closing panel 12 is detected by the detection switch
43 that is an opening/closing detection part placed on
the bottom frame 10. Accordingly, since the opening/
closing detection part for detecting the opening/closing
state of the opening/closing panel 12 is not provided on
the front panel 11 side, the need for connecting electrical
parts on the front panel 11 side and on the bottom frame
10 side to each other via a junction harness is eliminated.
Thus, the opening/closing state of the opening/closing
panel 12 can be detected with a simple construction, so
that the assemblability, maintainability and reliability can
be improved.

[0034] Further, since the detection switch 43 detects
an opening/closing state of the opening/closing panel 12
based on the rotation of the drive shaft 36, a microswitch
may be used as the detection switch 43 as an opening/
closing state detection part, so that the opening/closing
state of the opening/closing panel 12 can be detected
accurately and reliably.
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[0035] Furthermore, since the detection switch 43 de-
tects an opening/closing state of the opening/closing
panel 12 based on the cam 50 that rotates along with
rotation of the drive shaft 36, the opening/closing state
of the opening/closing panel 12 can be detected accu-
rately and reliably.

[0036] Moreover, the first opening/closing mechanism
part 30 is driven by the driver part 40, and the second
opening/closing mechanism part is driven via the drive
shaft 36 that transmits driving force of the driver part 40,
by which the opening/closing panel 12 is opened and
closed by the first and second opening/closing mecha-
nism parts 30 on the left and right of the front panel 11.
Thus, opening/closing driving force is given to both left
and right sides of the opening/closing panel 12, so that
opening/closing operations of the opening/closing panel
12 can be fulfilled smoothly and evenly.

[0037] Inthe above-described embodiment, with a mi-
croswitch used for the detection switch 43 that serves as
an opening/closing detection part, an opening/closing
state of the opening/closing panel 12 is detected by de-
tecting the rotation of the cam 50 provided on the drive
shaft 36, which is a movable part. However, the opening/
closing detection partand the movable partare notlimited
to these, and for example, an optical sensor may also be
used as the opening/closing detection part placed on the
bottom frame, so that motions of the movable part of the
opening/closing mechanism placed on the front panel is
detected.

[0038] In the above embodiment also, with a micros-
witch used for the detection switch 43 that serves as the
opening/closing detection part, two states, open state
and closed state, of the opening/closing panel 12 are
detected by detecting rotation of the cam 50 provided on
the drive shaft 36, which is a movable part. However, the
present invention may also be applied to air-conditioner
indoor units in which an opening/closing panel having
one or more intermediate open states between a fully
open state and a fully closed state of the opening/closing
panel is opened and closed in multiple stages.

[0039] Furthermore, although the foregoing embodi-
ment has been described on an air-conditioner indoor
unit in which the front panel 11 is removably fitted on the
front face side of the bottom frame 10, the invention may
also be applied to air-conditioner indoor units in which
the front panel is fitted on the front face side of the bottom
frame so as to be freely openable and closable.

Claims
1. Anindoor unit for air conditioners, comprising:

a bottom frame (10);

a front panel (11) fitted on a front face side of
the bottom frame (10) so as to be removable or
openable and closable;

an opening/closing panel (12) for opening and
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closing an intake opening of the front panel (11);
an opening/closing mechanism (30) which is
placed on the front panel (11) and which serves
for opening and closing the opening/closing
panel (12);

a driver part (40) which is placed on the bottom
frame (10) and which serves for driving the
opening/closing mechanism (30); and

an opening/closing detection part (43) which is
placed on the bottom frame (10) and which
serves for detecting an opening/closing state of
the opening/closing panel (12) based on a mo-
tion of a movable part of the opening/closing
mechanism (30) driven by the driver part (40).

The indoor unit for air conditioners as claimed in
Claim 1, wherein

the movable part of the opening/closing mechanism
(30) has a drive shaft (36) which rotates with driving
force of the driver part (40), and

the opening/closing detection part (43) detects an
opening/closing state of the opening/closing panel
(12) based on rotation of the drive shaft (36).

The indoor unit for air conditioners as claimed in
Claim 2, wherein

the movable part of the opening/closing mechanism
(30) has a cam (50) which rotates along with rotation
of the drive shaft (36), and

the opening/closing detection part (43) detects an
opening/closing state of the opening/closing panel
(12) based on rotation of the cam (50) of the opening/
closing mechanism (30).

The indoor unit for air conditioners as claimed in
Claim 2, wherein

the opening/closing mechanism (30) includes a first
opening/closing mechanism part and a second
opening/closing mechanism part which are provided
near left-and-right side faces of the front panel (11),
respectively, and which are coupled to each other
by the drive shaft (36), and

as either one of the first and second opening/closing
mechanism parts is driven by the driver part (40),
the other of the first and second opening/closing
mechanism parts is driven via the drive shaft (36)
that transmits driving force of the driver part (40).
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