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(54) AIR CONDITIONER

(57) An air conditioner (1) is provided with a front
panel (3) covering the front face of a body housing (2)
such that the front face can be opened/closed, an open-
able/closable panel (4) openable/closable between a
closed position and an open position (4B) relative to the
front panel (3), and an opening/closing mechanism (20)
which opens/closes the openable/closable panel (4),
wherein the opening/closing mechanism (20) is provided
with: a slide rail (21) which is provided to the front panel
(3); a fixed pivot part (22); a slider (23) which slides along
the slide rail (21) and which includes a movable pivot part
(24) and a rack gear (25); an upper pivot part (26); a
lower pivot part (27); an upper link (28); a lower link (29);
an intermediate link (31) which connects the movable
pivot part (24) and an intermediate pivot part (30) that is
provided to an intermediate section of the upper link (28);
and a drive part (33) provided with a pinion gear (38)
which is engaged with the rack gear (25) of the slider (23).
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Description

Technical Field

[0001] The present invention relates to an air condi-
tioner, and more particularly, to an air conditioner of which
a front panel is opened so as to be tilted forward for an
increase in a suction area.

Background Art

[0002] As shown in Fig. 1 of PTL 1, a grill part 2 is
openably and closably provided on a front surface 1a of
an air conditioner body 1 of an air conditioner disclosed
in PTL 1. The grill part 2 includes a front panel 2b that is
openably and closably provided on the front surface 1a
so as to cover the front surface 1a of the air conditioner
body 1, and an openable/closable panel 2a that is pro-
vided on the front panel 2b to be capable of being opened
and closed with respect to the front panel 2b.
[0003] During the operation of the air conditioner, the
openable/closable panel 2a is opened forward so as to
be tilted forward with respect to the front panel 2b. Ac-
cordingly, since a large amount of room air is sucked
through intake ports that are provided on both the upper
surface and the front surface 1a of the air conditioner,
the amount of heat to be exchanged between a refriger-
ant of a heat exchanger 5 built in the air conditioner and
the room air is increased. As a result, heating and cooling
efficiency can be improved. It is preferable that the open-
ing angle of the openable/closable panel 2a is large.
[0004] On the other hand, the lower edge portion of
the front panel 2b is raised up and rotated with respect
to the front surface 1a of the air conditioner body 1 during
the stop of the air conditioner, so that the openable/clos-
able panel 2a and the front panel 2b, that is, the entire
grill part 2 is opened with respect to the front surface 1a.
Accordingly, maintenance work, such as the cleaning
and attachment/detachment of a filter 4 provided on the
front surface 1a and the washing of the heat exchanger
5, can be performed.
[0005] In order to allow the openable/closable panel
2a to be opened with respect to the front panel 2b as
described above, link mechanisms 60 that include a plu-
rality of links made of a resin, drive units 30 in which
motors and gears for driving the link mechanisms 60 are
built, and the like are mounted on the inner surfaces of
both end portions of the front panel 2b in a longitudinal
direction as shown in Fig. 2 of PTL 1.
[0006] The link mechanism 60 includes a cross link
606 that is driven and rotated by the drive unit 30 and is
made of a resin, a first link 608, a second link 610, and
a third link 613; and the first link 608 is inserted into a
hole-shaped insertion portion 614 formed at the interme-
diate portion of the second link 610. In a case in which
the cross link 606 is rotated in a predetermined direction,
the first link 608 is pushed out and the second link 610
and the third link 613 are pulled up. Accordingly, the

openable/closable panel 2a is opened.

Citation List

Patent Literature

[0007] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2013-122326

Summary of Invention

Technical Problem

[0008] The link mechanism 60 for opening the opena-
ble/closable panel 2a includes the cross link 606, the first
link 608, the second link 610, and the third link 613 as
described above; and the length of the first link 608
should be made long to take a large opening angle of an
upper portion of the openable/closable panel 2a in this
structure.
[0009] However, the second link 610 should also be
made long to make the first link 608 long. Accordingly,
since a large space in which the respective links 608,
610, and 613 are stored below the openable/closable
panel 2a should be secured in a case in which the open-
able/closable panel 2a is closed, the size of the air con-
ditioner body 1 is forced to be increased.
[0010] In a case in which the second link 610 is made
long and the openable/closable panel 2a is opened, the
lower portion of the openable/closable panel 2a is sep-
arated from the front surface 1a of the air conditioner
body 1. In this case, since air-conditioned air, which is
discharged from a discharge outlet 11 provided at the
lower portion of the front surface 1a, is suddenly sucked
to an intake port, which is provided on the front surface
1a, from a gap between the lower end of the opena-
ble/closable panel 2a and the front surface 1a, there is
a concern that heating and cooling efficiency may be low-
ered and dew condensation may occur in the air condi-
tioner during a cooling operation.
[0011] In addition, since all the drive units 30 and the
link mechanisms 60, which open the openable/closable
panel 2a, are mounted on the front panel 2b, the front
panel 2b is heavy. For this reason, in a case in which
maintenance work, such as the cleaning and attach-
ment/detachment of the filter 4 and the washing of the
heat exchanger 5, is performed in a state in which the
entire grill part 2 is opened with respect to the front sur-
face 1a as described above, it is difficult to continue to
support the heavy front panel 2b. Accordingly, there is a
problem that workability is poor. Moreover, since the
openable/closable panel 2a is moved alone with respect
to the front panel 2b and shakes in a case in which the
entire grill part 2 is opened with respect to the front sur-
face 1a, there is a concern that workability deteriorates
in this regard.
[0012] The invention has been made in consideration
of the above-mentioned circumstances, and an object of
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the invention is to provide an air conditioner of which an
openable/closable panel provided on a front surface is
opened so as to be tilted forward, opening/closing mech-
anisms for an openable/closable panel can be made to
have a simple and light structure, an opening angle of an
upper portion of the openable/closable panel can be
made large to allow the amount of sucked air to increase,
and workability during maintenance work, which is to be
performed in a state in which the openable/closable panel
and a front panel are opened, can be improved.

Solution to Problem

[0013] The invention employs the following means to
achieve the object.
[0014] That is, an air conditioner according to the in-
vention includes a front panel that covers a front surface
of a body housing and is openably and closably provided
so as to be opened up about a hinge portion provided at
an upper side of the front panel as an axis, an opena-
ble/closable panel that is mounted on the front panel to
be capable of being opened and closed with respect to
the front panel, and opening/closing mechanisms that
open and close the openable/closable panel between a
closed position where the openable/closable panel clos-
es an intake opening of the front panel and an open po-
sition where the openable/closable panel is opened for-
ward so as to be tilted forward with respect to the front
panel. The opening/closing mechanisms include slide
rails that are provided on both side portions of the front
panel and extend in a vertical direction, fixed pivot parts
that are provided above the slide rails, sliders that are
provided so as to be slidable along the slide rails and
include movable pivot parts and rack gears, upper pivot
parts and lower pivot parts that are provided on both side
portions of the openable/closable panel, upper links that
connect the fixed pivot parts to the upper pivot parts,
lower links that connect the movable pivot parts to the
lower pivot parts and are shorter than the upper links,
intermediate links that connect the intermediate pivot
parts, which are provided at intermediate portions of the
upper links, to the movable pivot parts, and drive units
that include pinion gears meshing with the rack gears of
the sliders.
[0015] According to the air conditioner having the
above-mentioned structure, the pinion gears of the drive
units are rotated to push the sliders up. Accordingly, the
intermediate links, which are connected to the movable
pivot parts of the sliders, push the intermediate portions
of the upper links, which connect the fixed pivot parts of
the body housing to the upper pivot parts of the opena-
ble/closable panel, up. For this reason, the upper links
are rotated up, so that the upper portion of the opena-
ble/closable panel placed at the closed position is sepa-
rated from the front panel and the entire openable/clos-
able panel is raised up. Since the openable/closable pan-
el is raised up, the lower links are rotated up and the
lower portion of the openable/closable panel is separated

from the front panel. Since the lower links are shorter
than the upper links, the openable/closable panel is
opened forward so as to be tilted forward with respect to
the front panel. Accordingly, the openable/closable panel
is placed at the open position.
[0016] According to this structure, since the length of
the upper link can be made longer than the length of the
lower link, a large opening angle of the openable/closable
panel at the open position can be taken. Accordingly,
since a large amount of room air is sucked through intake
ports provided on the front surface of the body housing,
the amount of sucked air is increased. As a result, heating
and cooling efficiency can be improved. Moreover, the
opening/closing mechanism can be made to have a sim-
ple and light structure.
[0017] Since the front panel can be opened up with
respect to the front surface of the body housing together
with the openable/closable panel, maintenance work,
such as the cleaning and attachment/detachment of fil-
ters of the intake ports provided on the front surface of
the body housing and the washing of the heat exchanger,
can be performed.
[0018] In the air conditioner, the drive units are installed
in the body housing, and the pinion gears of the drive
units may mesh with the rack gears in a case in which
the front panel is closed with respect to the body housing.
[0019] According to the above-mentioned structure, in
a case in which the front panel is opened up with respect
to the front surface of the body housing together with the
openable/closable panel and the opening/closing mech-
anisms, the heavy drive units remain in the body housing.
For this reason, the weight of the entire front panel can
be reduced, so that workability during maintenance work,
which is to be performed in a state in which the front panel
is opened, can be improved.
[0020] In the air conditioner, each slider is relatively
movable with respect to the movable pivot part in a sliding
direction of the slider, and is urged to a neutral position
of a movement range thereof relative to the movable pivot
part by an urging portion.
[0021] According to the above-mentioned structure, in
a case in which the front panel is opened up with respect
to the front surface of the body housing and is closed
again, the positions of the teeth of the rack gear are made
to match the positions of the teeth of the pinion gear by
the movement of the rack gear of the slider relative to
the movable pivot part in the sliding direction even though
the positions of the teeth of the rack gear of the slider
deviate from the positions of the teeth of the pinion gear
of the drive unit.
[0022] For this reason, since the rack gear and the pin-
ion gear are made to reliably mesh with each other in a
case in which the front panel is to be closed, the front
panel can be smoothly closed and workability during
maintenance work, which is to be performed in a state in
which the front panel is opened, can be improved.
[0023] The air conditioner may further include locking
mechanisms that lock an operation for opening/closing
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the openable/closable panel with respect to the front pan-
el in a case in which the front panel is opened with respect
to the front surface of the body housing.
[0024] According to the above-mentioned structure, in
a case in which the front panel is opened with respect to
the front surface of the body housing, an operation for
opening/closing the openable/closable panel with re-
spect to the front panel is locked by the action of the
locking mechanisms. For this reason, the openable/clos-
able panel is not moved alone with respect to the front
panel, and the workability of maintenance can be im-
proved.
[0025] In the air conditioner, each of the locking mech-
anism includes: a hook through-hole that is perforated in
the front panel; an annular hook that protrudes from a
rear surface of the openable/closable panel and is to be
inserted into the hook through-hole in a case in which
the openable/closable panel is placed at the closed po-
sition; a latch member that is provided on a rear surface
of the front panel, slides between a locked position where
a tip portion of the latch member protrudes so as to over-
lap the hook through-hole and an unlocked position
where the tip portion does not overlap the hook through-
hole, includes a swash plate cam formed on a back sur-
face thereof, and is normally urged toward the locked
position; and a release protrusion that protrudes from the
front surface of the body housing, and comes into contact
with the swash plate cam of the latch member to allow
the latch member to slide toward the unlocked position
in a case in which the front panel is closed with respect
to the front surface of the body housing.
[0026] According to the above-mentioned structure, in
a case in which the front panel is closed with respect to
the front surface of the body housing, the release protru-
sion comes into contact with the swash plate cam of the
latch member and the latch member slides toward the
unlocked position. For this reason, the openable/closable
panel can be moved relative to the front panel between
the closed position and the open position.
[0027] In a case in which the front panel is opened with
respect to the front surface of the body housing, the re-
lease protrusion is separated from the swash plate cam
of the latch member and the latch member is made to
slide toward the locked position by an urging force to be
normally applied. For this reason, an operation for open-
ing/closing the openable/closable panel with respect to
the front panel is locked.
[0028] According to this structure, the locking mecha-
nisms included in the opening/closing mechanisms for
the openable/closable panel can be made to have a sim-
ple and light structure.
[0029] The air conditioner may further include a sup-
port lever that is rotatably provided on the front surface
of the body housing and is bridged between the front
panel and the front surface of the body housing to hold
the front panel in an open state in a case in which the
front panel is opened with respect to the front surface of
the body housing.

[0030] According to the above-mentioned structure,
since the support lever is bridged in a state in which the
front panel is opened, the front panel can be held in an
open state. Accordingly, the workability of maintenance
can be improved.
[0031] In the air conditioner, a drawing hook, which
draws the support lever to a functional position in a case
in which the front panel is opened with respect to the front
surface of the body housing, may be provided on the rear
surface of the front panel.
[0032] According to the above-mentioned structure,
since the drawing hook provided on the rear surface of
the front panel draws the support lever to the functional
position in a case in which the front panel is opened,
worker’s efforts to draw the support lever can be reduced.
Accordingly, the workability of maintenance can be im-
proved.

Advantageous Effects of Invention

[0033] According to the air conditioner of the invention,
as described above, the openable/closable panel provid-
ed on the front surface is opened so as to be tilted forward,
the opening/closing mechanisms for the openable/clos-
able panel can be made to have a simple and light struc-
ture, an opening angle of the upper portion of the open-
able/closable panel can be made large to allow the
amount of sucked air to increase, and workability during
maintenance work, which is to be performed in a state in
which the openable/closable panel and the front panel
are opened, can be improved.

Brief Description of Drawings

[0034]

Fig. 1 is a perspective view of an air conditioner ac-
cording to an embodiment of the invention.
Fig. 2 is a perspective view of the air conditioner of
which a front panel is opened.
Fig. 3 is a side view of the air conditioner of which
the front panel is closed.
Fig. 4 is a side view of the air conditioner of which
an openable/closable panel is opened.
Fig. 5 is a side view of the air conditioner of which
the front panel is opened.
Fig. 6 is a perspective view of a front panel assembly
viewed from a rear surface.
Fig. 7 is an exploded perspective view of the front
panel assembly viewed from the rear surface.
Fig. 8 is a side view of an opening/closing mecha-
nism.
(A) of Fig. 9 is a side view of an opening/closing
mechanism before a rack gear and a pinion gear
mesh with each other and (B) of Fig. 9 is a side view
of an opening/closing mechanism showing a state
in which the rack gear and the pinion gear have
meshed with each other.
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Fig. 10A is a front view of a locking mechanism of
which latch members are present at a locked posi-
tion.
Fig. 10B is a front view of the locking mechanism of
which the latch members are present at an unlocked
position.
Fig. 11 is a perspective view of the locking mecha-
nism of which the latch members are present at the
locked position.
Fig. 12A is a longitudinal sectional view of the locking
mechanism showing a state in which the front panel
is closed and the latch members are present at the
locked position by a longitudinal section taken along
line XIIA-XIIA of Fig. 10A.
Fig. 12B is a longitudinal sectional view of the locking
mechanism showing a state in which the front panel
is opened and the latch members are present at the
unlocked position by a longitudinal section taken
along line XIIB-XIIB of Fig. 10B.
Fig. 13 is a side view of the air conditioner showing
a state in which the front panel is opened and a sup-
port lever is bridged between.
Fig. 14A is a diagram showing another embodiment
of the support lever and is a side view of the air con-
ditioner showing a state in which the front panel is
closed.
Fig. 14B is a diagram showing another embodiment
of the support lever and is a side view of the air con-
ditioner showing a state in which the front panel is
opened and the support lever is bridged between.
Fig. 15 is a perspective view of the support lever
shown in Figs. 14A and 14B.
Fig. 16 is an enlarged view of a portion XVI of Fig. 15.
Fig. 17 is a diagram viewed in the direction of an
arrow XVII of Fig. 15.

Description of Embodiments

[0035] An embodiment of the invention will be de-
scribed below with reference to the drawings.
[0036] Figs. 1 to 5 show an air conditioner according
to an embodiment of the invention. The air conditioner 1
is installed indoors as an indoor unit of an air conditioning
system that compresses a refrigerant to perform heating
and cooling. The air conditioner 1 includes a rectangular
body housing 2 that is molded with a resin, a front panel
3 that covers a front surface 2a of the body housing 2,
and an openable/closable panel 4 that serves as an ap-
pearance design surface mounted on the front panel 3
to be capable of being opened and closed with respect
to the front panel 3. The front panel 3 and the opena-
ble/closable panel 4 form a front panel assembly 5 (see
also Figs. 6 and 7). The left and right side surfaces and
the like of the body housing 2 are covered with decorative
cover members (not shown), so that an appearance is
formed.
[0037] A plurality of intake ports 7 and 8 are provided
on the front surface 2a and an upper surface 2b of the

body housing 2, and a blower fan 9, a heat exchanger
(not shown), and the like are installed in the body housing
2 (see Fig. 2). A discharge outlet 11 is provided on a
lower surface 2c of the body housing 2. At the time of the
heating and cooling operation, room air is sucked through
the intake ports 7 and 8 by the operation of the blower
fan 9 and this air exchanges heat with a cooled or heated
refrigerant by passing through the heat exchanger and
is discharged to a room from the discharge outlet 11 as
air-conditioned air for cooling or heating. The intake ports
7 and 8 are provided with filters (not shown) that collect
dust from sucked air.
[0038] As shown in Figs. 2 to 4 and the like, the front
panel 3 is provided on the front surface 2a of the body
housing 2 to be capable of being opened and closed with
respect to the front surface 2a of the body housing 2.
That is, hinge portions 13 are provided at both end por-
tions of the upper side of the front panel 3, and the front
panel 3 can be opened up about the hinge portions 13
as an axis. As shown in Figs. 2, 6, and 7, a plurality of
intake openings 15, which match the intake ports 7 of the
body housing 2 in a case in which the front panel 3 is
closed with respect to the front surface 2a of the body
housing 2, are formed at the front panel 3.
[0039] In a case in which the front panel 3 is closed
with respect to the front surface 2a of the body housing
2, latch hooks 16 (see Figs. 2, 3, and 5 to 7), which are
provided near the left and right lower end portions of the
front panel 3, are inserted into hook insertion holes 17
(see Fig. 2) formed at the front surface 2a of the body
housing 2 and are engaged with receiving-side hooks 18
(see Fig. 3) that are molded with a resin in the hook in-
sertion holes 17 and has a substantially U-shape in side
view. Since the receiving-side hooks 18 are elastically
deformed in a case in which the latch hooks 16 are en-
gaged with the receiving-side hooks 18, the front panel
3 is closed with a click feeling. In a case in which the left
and right lower end portions of the front panel 3 are pulled
with a predetermined force, the engagement of the hooks
16 and 18 can be released and the front panel 3 can be
opened.
[0040] The openable/closable panel 4 is operated to
be opened and closed between a closed position 4A (see
Figs. 2, 3, and 5) where the openable/closable panel 4
overlaps the front side of the front panel 3 and closes the
intake openings 15 of the front panel 3 and an open po-
sition 4B (see Figs. 1 and 4) where the openable/closable
panel 4 is opened forward so as to be tilted forward with
respect to the front panel 3. Opening/closing mecha-
nisms 20, which open and close the openable/closable
panel 4 between the closed position 4A and the open
position 4B, are provided at both side portions of the front
panel 3 and the openable/closable panel 4.
[0041] As shown in Fig. 4 and 6 to 8, and the like, the
opening/closing mechanisms 20 include slide rails 21
that are provided on both side portions of the front panel
3 and extend in a vertical direction, fixed pivot parts 22
that are provided above the slide rails 21, and sliders 23
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are provided so as to be slidable along the slide rails 21.
The slider 23 is provided with a movable pivot part 24,
and a rack gear 25 is formed on the vertical side of the
slider 23 facing the body housing 2.
[0042] The opening/closing mechanisms 20 include
upper pivot parts 26 and lower pivot parts 27 that are
provided on both side portions of the openable/closable
panel 4, upper links 28, lower links 29, and intermediate
links 31. The upper link 28 is connected to the fixed pivot
part 22 and the upper pivot part 26, and the lower link 29
is connected between the movable pivot part 24 and the
lower pivot part 27. The lower link 29 is shorter than the
upper link 28. In addition, the intermediate link 31 is con-
nected to an intermediate pivot part 30, which is provided
at the intermediate portion of the upper link 28, and the
movable pivot part 24.
[0043] Moreover, drive units 33, which drive the open-
ing/closing mechanisms 20, are installed in the body
housing 2. As shown in Fig. 4, each drive unit 33 includes
a drive motor 34 that is fixed to the side surface of, for
example, the body housing 2, a first gear 35 that is pro-
vided on the rotating shaft of the drive motor 34, a second
gear 36 that meshes with the first gear 35, a third gear
37 that is integrally provided on the back surface of the
second gear 36, and a pinion gear 38 that meshes with
the third gear 37. The drive unit 33 may be replaced with
a servo motor where the drive motor 34 and the respec-
tive gears 35 to 38 are integrated as a single body.
[0044] As shown in Figs. 3 and 4, the pinion gear 38
of the drive unit 33 is adapted to mesh with the rack gear
25 in a case in which the front panel 3 is closed with
respect to the front surface 2a of the body housing 2.
That is, in a case in which the front panel 3 is opened as
shown in Fig. 5, the rack gear 25 is separated from the
pinion gear 38 and the mesh of both the gears 25 and
38 is released.
[0045] At the time of the heating and cooling operation
of the air conditioner 1 having this structure, the pinion
gears 38 of the drive units 33 are rotated to push the
sliders 23 up in a state in which the front panel 3 is closed
with respect to the front surface 2a of the body housing
2. Accordingly, the intermediate links 31, which are con-
nected to the movable pivot parts 24 of the sliders 23,
push the intermediate portions of the upper links 28,
which connect the fixed pivot parts 22 of the body housing
2 to the upper pivot parts 26 of the openable/closable
panel 4, up.
[0046] For this reason, the upper links 28 are rotated
up, so that the upper portion of the openable/closable
panel 4 having been placed at the closed position 4A is
separated from the front panel 3 and the entire opena-
ble/closable panel 4 is raised up. Since the opena-
ble/closable panel 4 is raised up, the lower links 29 are
rotated up and the lower portion of the openable/closable
panel 4 is separated from the front panel 3. Since the
lower links 29 are shorter than the upper links 28, the
openable/closable panel 4 is opened forward so as to be
tilted forward with respect to the front panel 3. Accord-

ingly, the openable/closable panel 4 is placed at the open
position 4B.
[0047] According to this structure, since the length of
the upper link 28 can be made longer than the length of
the lower link 29, a large opening angle of the opena-
ble/closable panel 4 at the open position 4B can be taken.
Accordingly, since a large amount of room air is sucked
through the intake ports 7 provided on the front surface
2a of the body housing 2, the amount of sucked air is
increased. As a result, heating and cooling efficiency can
be improved. On the other hand, in a case in which the
lower link 29 is set to the required minimum length, the
lower end portion of the openable/closable panel 4 is not
significantly away from the front surface 2a of the body
housing 2 at the time of opening of the openable/closable
panel 4. Accordingly, it is possible to prevent air-condi-
tioned air, which is to be discharged from the discharge
outlet 11, from being suddenly sucked to the intake ports.
The opening/closing mechanisms 20 can be made to
have a simple and light structure.
[0048] Since the front panel 3 forms the front panel
assembly 5 together with the openable/closable panel 4
and the front panel assembly 5 is opened up with respect
to the front surface 2a of the body housing 2 as shown
in Figs. 2 and 5, maintenance work, such as the cleaning
and attachment/detachment of the filters of the intake
ports 7 provided on the front surface 2a of the body hous-
ing 2 and the washing of the heat exchanger, can be
performed.
[0049] In the air conditioner 1, the drive units 33 for the
opening/closing mechanisms 20 for the openable/closa-
ble panel 4 are installed in the body housing 2, and the
pinion gears 38 of the drive units 33 are adapted to mesh
with the rack gears 25 in a case in which the front panel
3 is closed with respect to the body housing 2.
[0050] For this reason, in a case in which the front panel
3 is opened up with respect to the front surface 2a of the
body housing 2 together with the openable/closable pan-
el 4 and the opening/closing mechanisms 20, the heavy
drive units 33 remain in the body housing 2. Accordingly,
the weight of the entire front panel 3 can be reduced, so
that workability during maintenance work, which is to be
performed in a state in which the front panel 3 is opened,
can be improved.
[0051] As shown in Figs. 8 and 9, the slider 23 is rel-
atively movable with respect to the movable pivot part 24
in a sliding direction thereof (a direction along the slide
rail 21). For example, a rectangular sliding hole 41, which
extends in the sliding direction, is perforated in the slider
23, and a sliding piece 42 is slidably fitted to the sliding
hole 41 and is provided with the movable pivot part 24.
Substantially V-shaped buffers (urging portions) 42a and
42b are formed at both end portions of the sliding piece
42 in the sliding direction, and the buffers 42a elastically
hold center plates 41a and 41b that protrude from both
end portions of the sliding hole 41 in the sliding direction
and have rounded tip portions.
[0052] As shown in (A) of Fig. 9, the slider 23 is normally
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urged by the urging action of the buffers 42a and 42b,
which are provided at both end portions of the sliding
piece 42, so as to be held at a neutral position C of a
movement range thereof relative to the movable pivot
part 24. Accordingly, in a case in which a relative force
in the direction along the slide rail 21 is not applied be-
tween the slider 23 and the sliding piece 42, the position
of the central portion of the sliding hole 41 in a longitudinal
direction matches the position of the movable pivot part
24 of the sliding piece 42.
[0053] For example, in a case in which a force F for
pushing the slider 23 down is applied, the slider 23 is
moved down relative to the position of the sliding piece
42 (movable pivot part 24) (neutral position C) by L as
shown in (B) of Fig. 9. In this case, the upper center plate
41a is caught between the upper buffers 42a of the sliding
piece 42 and the upper buffers 42a are pushed and
spread. In a case in which the force F is removed, the
upper center plate 41a is pushed out by the elastic forces
of the upper buffers 42a and the slider 23 returns to the
neutral position C. On the contrary, in a case in which a
force for pushing the slider 23 up is applied, the lower
center plate 41b is caught between the lower buffers 42b
and the same action is exhibited by the elastic forces of
the lower buffers 42b.
[0054] According to this structure, in a case in which
the front panel 3 is opened up with respect to the front
surface 2a of the body housing 2 and is closed again,
the positions of the teeth of the rack gear 25 are made
to match the positions of the teeth of the pinion gear 38
by the movement of the rack gear 25 of the slider 23
relative to the movable pivot part 24 in the sliding direction
even though the positions of the teeth of the rack gear
25 of the slider 23 deviate from the positions of the teeth
of the pinion gear 38 of the drive unit 33 (a synchroniza-
tion action is exhibited).
[0055] For this reason, since the rack gear 25 and the
pinion gear 38 are made to reliably mesh with each other
in a case in which the front panel 3 is to be closed, the
front panel 3 can be smoothly closed and workability dur-
ing maintenance work, which is to be performed in a state
in which the front panel 3 is opened, can be improved.
[0056] Locking mechanisms 46 shown in Figs. 7, 10A
to 12B, and the like are provided between the front panel
3 and the openable/closable panel 4. Each locking mech-
anism 46 is a mechanism that locks an operation for
opening/closing the openable/closable panel 4 with re-
spect to the front panel 3 in a case in which the front
panel 3 is opened with respect to the front surface 2a of
the body housing 2.
[0057] Each locking mechanism 46 includes a hook
through-hole 47 that is perforated in the front panel 3, an
annular hook 48 (see also Fig. 4) that protrudes from the
rear surface of the openable/closable panel 4 and is to
be inserted into the hook through-hole 47 in a case in
which the openable/closable panel 4 is placed at the
closed position 4A, a pair of left and right latch members
50 that is disposed on the rear surface of the front panel

3, and a pair of left and right release protrusions 52 (see
also Fig. 5) that protrudes from the front surface 2a of
the body housing 2.
[0058] As shown in Figs. 7 and 10A to 12B, each latch
member 50 is a substantially cross-shaped small com-
ponent molded with a resin, and is fitted to a slide guide
51 formed on the rear surface of the front panel 3 and
can slide in a vertical direction. A pair of left and right leaf
spring portions 50a, which horizontally protrudes, is
formed on each latch member 50, and tips of the pair of
left and right leaf spring portions 50a are in contact with
inclined surfaces 53a of a pair of stoppers 53 formed on
both sides of the slide guide 51. The inclined surfaces
53a of both the stoppers 53 face each other, and ap-
proach each other toward the lower side.
[0059] As shown in Figs. 10A, 11, and 12A, each latch
member 50 can slide between a locked position 50A
where a tip portion 50b of the latch member 50 protrudes
so as to overlap the hook through-hole 47 and a position
where the tip portion 50b does not overlap the hook
through-hole 47 as shown in Figs. 10B and 12B, that is,
an unlocked position 50B that is present below the locked
position 50A. At the locked position 50A, the leaf spring
portions 50a extend linearly without being deformed and
tips of the leaf spring portions 50a are in slight contact
with the inclined surfaces 53a of the stoppers 53. At the
unlocked position 50B, the leaf spring portions 50a are
elastically deformed upward and the tips of the leaf spring
portions 50a are in pressure contact with the inclined
surfaces 53a of the stoppers 53. The latch member 50
is normally urged toward the locked position 50A by the
urging force of the leaf spring portions 50a and the in-
clined surfaces 53a of the stoppers 53. That is, in a case
in which the latch member 50 is pushed down to the un-
locked position 50B from the locked position 50A, the
leaf spring portions 50a are elastically deformed and the
latch member 50 is returned to the locked position 50A
by the reaction force of the leaf spring portions 50a.
[0060] A swash plate cam 50c is formed on the back
surface of the latch member 50. The inclined surface of
the swash plate cam 50c ascends toward the unlocked
position 50B (lower side) from the locked position 50A of
the latch member 50 (upper side). The sliding direction
of the latch member 50 may not necessarily be a vertical
direction unlike in this embodiment, and may be a hori-
zontal direction or another direction.
[0061] In a case in which the openable/closable panel
4 is placed at the closed position 4A, the front panel 3 is
opened with respect to the front surface 2a of the body
housing 2, and a gap S between the front panel 3 and
the front surface 2a of the body housing 2 is increased
as shown in Fig. 12A, each of the pair of left and right
release protrusions 52 protruding from the front surface
2a of the body housing 2 does not press the swash plate
cam 50c of the latch member 50. For this reason, since
each latch member 50 is placed at the locked position
50A by the urging force of the leaf spring portions 50a
and the tip portion 50b of each latch member 50 overlaps
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the hook through-hole 47, the tip portion 50b is inserted
into an annular hole of the annular hook 48 inserted into
the hook through-hole 47 (see also Fig. 10A). Accord-
ingly, the annular hook 48 is not separated from the hook
through-hole 47, so that the openable/closable panel 4
is locked at the closed position 4A and cannot be moved
to the open position 4B.
[0062] In a case in which the openable/closable panel
4 is placed at the closed position 4A, the front panel 3 is
closed with respect to the front surface 2a of the body
housing 2, and a gap between the front panel 3 and the
front surface 2a of the body housing 2 is reduced to Sa
from S as shown in Fig. 12B, each of the release protru-
sions 52 protruding from the front surface 2a of the body
housing 2 comes into contact with the swash plate cam
50c of the latch member 50 and presses the swash plate
cam 50c. For this reason, since each latch member 50
is made to slide toward the unlocked position 50B by a
distance H with a thrust force, which is generated by the
swash plate cam 50c, and the tip portion 50b of each
latch member 50 does not overlap the hook through-hole
47, the tip portion 50b is separated from the annular hole
of the annular hook 48 (see also Fig. 10B). Accordingly,
the annular hook 48 can be separated from the hook
through-hole 47, so that the openable/closable panel 4
can be moved to the open position 4B from the closed
position 4A.
[0063] Since the locking mechanisms 46 having this
structure are provided, an operation for opening/closing
the openable/closable panel 4 with respect to the front
panel 3 is locked by the action of the locking mechanisms
46 in a state in which the front panel 3 is opened with
respect to the front surface 2a of the body housing 2. For
this reason, the openable/closable panel 4 is not moved
alone with respect to the front panel 3, and workability
during maintenance work, which is to be performed in a
state in which the front panel 3 (front panel assembly 5)
is opened, can be improved. Moreover, the locking mech-
anism 46 can be made to have a very simple and light
structure.
[0064] As shown in Figs. 2, 5, and 13, a support lever
57 is provided on the front surface 2a of the body housing
2. Since the support lever 57 is provided so as to rotate
up and down about a hinge portion 58 as an axis, the
support lever 57 is placed at a position where the support
lever 57 hangs down in a case in which the front panel
3 (front panel assembly 5) is closed (see Figs. 2 and 5) .
[0065] In a case in which the front panel 3 is opened
with respect to the front surface 2a of the body housing
2, the support lever 57 is rotated up as shown in Fig. 13
and the tip of the support lever 57 is latched on a latch
protrusion 59 (see also Figs. 7, 10A, and 10B) formed
on the rear surface of the front panel 3. Accordingly, since
the support lever 57 is bridged between the front surface
2a of the body housing 2 and the front panel 3, the front
panel 3 is held in a state in which the front panel 3 (front
panel assembly 5) is opened.
[0066] Since the support lever 57 is provided, the front

panel 3 can be held in an open state. Accordingly, work-
ability during maintenance work, which is to be performed
in a state in which the front panel 3 (front panel assembly
5) is opened, can be significantly improved. Since the
support lever 57 is stored along the front surface 2a of
the body housing 2 in a case in which the support lever
57 is not in use, the support lever 57 can also be stored
in a narrow space between the front surface 2a of the
body housing 2 and the front panel 3. Accordingly, the
support lever 57 does not occupy a large space.
[0067] Figs. 14A to 17 show another embodiment of
the support lever. Since a support lever 61 is provided
on the front surface 2a of the body housing 2 so as to be
freely rotatable about a hinge portion 62 as in the case
of the above-mentioned support lever 57, the support
lever 61 is stored along the front surface 2a of the body
housing 2 in a posture where the support lever 61 faces
up as shown in Fig. 14A in a case in which the support
lever 61 is not in use. Since a drawing hook 63 is provided
on the rear surface of the front panel 3, the drawing hook
63 is latched on an upper end portion of the support lever
61 in a case in which the front panel 3 is closed.
[0068] In a case in which the front panel 3 is opened
with respect to the front surface 2a of the body housing
2 as shown in Fig. 14B, the support lever 61 is drawn to
a functional position where the support lever 61 is tilted
forward by the drawing hook 63 provided on the rear sur-
face of the front panel 3. Since rotation-regulating pro-
trusions 64 are provided at the base end portion of the
support lever 61 as shown in Figs. 15 and 16, the support
lever 61 is held at a predetermined angle. Since the sup-
port lever 61 is bridged between the front surface 2a of
the body housing 2 and the front panel 3, the front panel
3 can be held in an open state.
[0069] In a case in which the front panel 3 is closed,
the support lever 61 is pushed by the rear surface of the
front panel 3 and is returned to a storage position where
the support lever 61 is stored along the front surface 2a
of the body housing 2. Positioning protrusions 65, which
protrude laterally, are provided on both sides of the base
end portion of the support lever 61 as shown in Figs. 15
and 17, and the positioning protrusions 65 are fitted to
positioning recessed portions 66 formed at the hinge por-
tion 62 in a case in which the support lever 61 is placed
at the storage position. Accordingly, the support lever 61
is held at the storage position. For this reason, the natural
rotation of the support lever 61 to the functional position
or the generation of the abnormal noise, which is caused
by resonance during the heating and cooling operation,
is prevented.
[0070] According to the above-mentioned structure,
since the drawing hook 63 provided on the rear surface
of the front panel 3 draws the support lever 61 to the
functional position in a case in which the front panel 3 is
opened, worker’s efforts to draw the support lever 61 can
be reduced. Accordingly, the workability of maintenance
can be improved.
[0071] According to the air conditioner 1 of this embod-
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iment, as described above, the openable/closable panel
4 provided on the front surface is opened so as to be
tilted forward, the opening/closing mechanisms 20 for
the openable/closable panel 4 can be made to have a
simple and light structure, an opening angle of the upper
portion of the openable/closable panel 4 can be made
large to allow the amount of sucked air to increase, and
workability during maintenance work, which is to be per-
formed in a state in which the openable/closable panel
4 and the front panel 3 are opened, can be improved.
[0072] The invention is not limited to only the structure
of the embodiment and can be appropriately modified or
improved, and embodiments, which have been modified
or improved in this way, are also included in the scope
of the right of the invention.
[0073] For example, the position of each pivot part, the
length and shape of each link, and the like of the open-
ing/closing mechanism 20 are not necessarily limited to
those of the embodiment. The drive units 33 have only
to be installed in the body housing 2, and the structure
and the like of the drive unit 33 may be modified.

Reference Signs List

[0074]

1: air conditioner
2: body housing
2a: front surface of body housing
3: front panel
4: openable/closable panel
4A: closed position of openable/closable panel
4B: open position of openable/closable panel
13: hinge portion
15: intake opening
20: opening/closing mechanism
21: slide rail
22: fixed pivot part
23: slider
24: movable pivot part
25: rack gear
26: upper pivot part
27: lower pivot part
28: upper link
29: lower link
30: intermediate pivot part
31: intermediate link
33: drive unit
38: pinion gear
42a, 42b: buffer (urging portion)
46: locking mechanism
47: hook through-hole
48: annular hook
50: latch member
50A: locked position of latch member
50B: unlocked position of latch member
50b: tip portion of latch member
50c: swash plate cam

52: release protrusion
57: support lever
61: support lever
63: drawing hook
C: neutral position

Claims

1. An air conditioner comprising:

a front panel that covers a front surface of a body
housing and is openably and closably provided
so as to be opened up about a hinge portion
provided at an upper side of the front panel as
an axis;
an openable/closable panel that is mounted on
the front panel to be capable of being opened
and closed with respect to the front panel; and
opening/closing mechanisms that open and
close the openable/closable panel between a
closed position where the openable/closable
panel closes an intake opening of the front panel
and an open position where the openable/clos-
able panel is opened forward so as to be tilted
forward with respect to the front panel,
wherein the opening/closing mechanisms in-
clude

slide rails that are provided on both side por-
tions of the front panel and extend in a ver-
tical direction,
fixed pivot parts that are provided above the
slide rails,
sliders that are provided so as to be slidable
along the slide rails and include movable
pivot parts and rack gears,
upper pivot parts and lower pivot parts that
are provided on both side portions of the
openable/closable panel,
upper links that connect the fixed pivot parts
to the upper pivot parts,
lower links that connect the movable pivot
parts to the lower pivot parts and are shorter
than the upper links,
intermediate links that connect the interme-
diate pivot parts, which are provided at in-
termediate portions of the upper links, to the
movable pivot parts, and
drive units that include pinion gears mesh-
ing with the rack gears of the sliders.

2. The air conditioner according to Claim 1,
wherein the drive units are installed in the body hous-
ing, and the pinion gears of the drive units mesh with
the rack gears in a case in which the front panel is
closed with respect to the body housing.

15 16 



EP 3 361 174 A1

10

5

10

15

20

25

30

35

40

45

50

55

3. The air conditioner according to Claim 2,
wherein each slider is relatively movable with respect
to the movable pivot part in a sliding direction of the
slider, and is urged to a neutral position of a move-
ment range thereof relative to the movable pivot part
by an urging portion.

4. The air conditioner according to any one of Claims
1 to 3, further comprising:
locking mechanisms that lock an operation for open-
ing/closing the openable/closable panel with respect
to the front panel in a case in which the front panel
is opened with respect to the front surface of the
body housing.

5. The air conditioner according to Claim 4,
wherein each of the locking mechanism includes

a hook through-hole that is perforated in the front
panel,
an annular hook that protrudes from a rear sur-
face of the openable/closable panel and is to be
inserted into the hook through-hole in a case in
which the openable/closable panel is placed at
the closed position,
a latch member that is provided on a rear surface
of the front panel, slides between a locked po-
sition where a tip portion of the latch member
protrudes so as to overlap the hook through-hole
and an unlocked position where the tip portion
does not overlap the hook through-hole, in-
cludes a swash plate cam formed on a back sur-
face thereof, and is normally urged toward the
locked position, and
a release protrusion that protrudes from the front
surface of the body housing, and comes into
contact with the swash plate cam of the latch
member to allow the latch member to slide to-
ward the unlocked position in a case in which
the front panel is closed with respect to the front
surface of the body housing.

6. The air conditioner according to any one of Claims
1 to 5, further comprising:
a support lever that is rotatably provided on the front
surface of the body housing and is bridged between
the front panel and the front surface of the body hous-
ing to hold the front panel in an open state in a case
in which the front panel is opened with respect to the
front surface of the body housing.

7. The air conditioner according to Claim 6,
wherein a drawing hook, which draws the support
lever to a functional position in a case in which the
front panel is opened with respect to the front surface
of the body housing, is provided on the rear surface
of the front panel.
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