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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to an air condi-
tioner having a housing and an air blower, a heat ex-
changer, etc. which are mounted in the housing, in which
indoor air is sucked from a suction port and heat-ex-
changed and then air-conditioned air is blown out from
a blow-out port into the room.

Background Art

[0002] There is generally known an in-ceiling type air
conditioner in which a lifting lug is provided to the side
plate of ahousing having an air blower, a heat exchanger,
adrain pan, etc. mounted therein and a hanging bolt hung
from a beam of the ceiling is fitted in the lifting lug to
thereby support the housing while the housing is hung
from the beam. At the lower side of the main body (hous-
ing) of the indoor unit of the in-ceiling type air conditioner
as described above are provided a decorative panel
which has an air suction port disposed at the center there-
of for sucking indoor air and air blow-out ports disposed
on the outer peripheral portion thereof for blowing out air
heat-exchanged by the heat exchanger into the room and
is provided on the ceiling face so as to close the opening
portion formed in the ceiling, and a suction grille having
a suction port at the center thereof. The suction grille is
detachably secured to the decorative panel by hinge joint.
Furthermore, flaps for changing the air blow-out direction
are provided at the air blow-out ports of the decorative
panel, and these flaps are designed so that the position
thereof is stepwise changeable by a controller.

[0003] In the in-ceiling type air conditioner described
above, the lifting lug is fixed to the housing by using plural
bolts in order to completely prevent the lifting lug from
dropping off the housing. In some type of air conditioners,
the housing comprises a so-called top plate composed
of a heat-insulating metal plate and bisected side plates
composed of heat-insulating metal plates. When fabri-
cating this type of housing, it is general to temporarily
tacking the bisected side plates in an annular form and
then screw-fixing the side plates to each other and also
each side plate to the top plate.

[0004] The in-ceiling type air conditioner as described
above uses a temporarily tacking manner of equipping
temporary tacking pawls extending in the vertical direc-
tion to the side plates and temporarily fixing the side
plates to each other through the temporarily tacking
pawls while sliding the side plates in the vertical direction.
However, the construction as described above has prob-
lems that it is difficult to carry out a fabrication work of
the lifting lug because it is fixed to the housing by using
plural bolts, also that when bolts are used, the bolts may
come loose, etc. Furthermore, when the side plates are
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temporarily tacked to each other in the annular form by
using temporary tacking pawls extending in the vertical
direction while sliding the side plates in the vertical direc-
tion, the temporary tacking between the side plates can
be easily performed. However, the inner diameter of the
annular assembly of the side plates is determined at the
temporary tacking stage, and thus when the peripheral
edge portion of the bottom plate of the housing is en-
gaged with the inner periphery of the annular assembly
of the side plates, a large gap may occur between the
inner peripheral portion of the annular assembly and the
outer edge portion of the bottom plate or the engagement
between them is difficult because they are excessively
tightly engaged with each other.

[0005] Furthermore, in some type of air conditioners,
a slide type lock device to be engagedly fitted to a fitting
portion of a decorative panel is equipped to a suction
grille so that the suction grille which is detachably joined
to the decorative panel through a hinge is fixed to the
suction grille. In this type of slide lock device, the suction
grille is equipped with a cut-out portion for sliding a slide
type lock piece constituting the slide type lock device in
a direction perpendicular to the sash bars of the suction
grille, and the slide type lock piece is slidably mounted
in the cut-out portion. However, in this construction, when
the slide type lock piece is detached from the suction
grille, the cut-out portion described above remains at the
sash bars of the suction grille. Therefore, in the case of
a suction grille on which a slide type lock piece is required
to be mounted, there is no problem because it is incon-
spicuous. However, in the case of a suction grille on
which a slide type lock piece is required to be mounted,
the cut-out portion is excessively conspicuous, and thus
the slide type lock piece cannot be used in both the grilles.
[0006] Furthermore, from the viewpoint of the manu-
facture, it is preferable for the slide type lock device that
the cost is low and the fabrication is easy.

[0007] As described above, the flap for changing the
air blow-out direction is provided at the air blow-out port
of the decorative panel. The flap is automatically posi-
tioned by driving a motor under the control of a micro-
computer or the like, whereby not only the blow-out po-
sition can be fixed, but also a swing operation can be
performed. This flap is fixed at any one of plural stages,
for example, five stages from F1 to F5, or swung between
F1 and F5 to thereby control the air blow-out direction.
For example, F1 set the air blow-out direction to the hor-
izontal blow-out direction with respect to the ceiling sur-
face, and F5 sets the air blow-out direction to the vertical
blow-out direction with respect to the ceiling surface. F2,
F3 and F4 successively set the position of the flap be-
tween F1 and F5.

[0008] A microcomputer and an AC motor as a flap
motor are provided in the indoor unit. The control of the
flaps is carried out on the basis of data of a flap motor
driving time. The data of the flap motor driving which are
owned by the microcomputer are predetermined as de-
fault based on the stage of F1 in such a manner that the
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stage of F2 is set after 3 seconds from F1, the stage of
F3 is set after 6 seconds from F1, etc. In a case where
theflaps are fixed at any stage from F1 to F5 (for example,
F3) during operation of the air conditioner, the flaps start
to move until the stage of F1, and after the position of F1
is detected, the flaps are moved on the basis of the flap
motor driving time until the stage F3 which is stored in
advance by the microcomputer.

[0009] In the air conditioner described above, the po-
sition of the flap at each stage is predetermined as a
default. Accordingly, for example when the stage of F1
is selected during cooling operation, there may be occur
such a smudging situation that cold air blown out from
the blow-out port flows along the ceiling surface to cool
the ceiling surface and induce condensation on the ceil-
ing surface, and duct in the room adheres to the ceiling
surface to smudge the ceiling surface. Furthermore, for
example when the stage of F3 is selected, cold air blown
out from the blow-out port directly impinges against a
user’s body, and thus the user may have uncomfortable
feeling (draft feeling). Furthermore, when a swing oper-
ation is carried out on a flap, the flap may be swung to
such an angle level that smudge occurs or a draft feeling
is induced. That is, predetermined flat control is carried
out at any setup place, and thus there is a problem that
the flap control cannot be performed in conformity with
user's requirements (a requirement of preventing
smudge or a requirement of preventing draft feeling).

Summary of the Invention

[0010] The present invention has been implemented
in view of the foregoing problems, and has a first object
to solve the problems of the prior art described above
and provide an in-ceiling type air conditioner in which a
fabrication work of a lifting lug can be easily performed
and a temporary tacking work of side plates can be easily
performed.

[0011] Furthermore, a second object of the present in-
vention is to provide a slide type lock device and an air
conditioner in which no cut-out portion remains at the
cleats of the suction grille even when a slide type lock
piece is detached from a suction grille, and which can be
fabricated in low cost.

[0012] Furthermore, a third object of the presentinven-
tion is to provide an air conditioner in which flat control
satisfying user’s requirements can be performed and also
flat control for preventing smudge or draft feeling can be
performed.

[0013] In order to attain the above object, according to
a first aspect of the present invention of the present in-
vention, there is provided an air conditioner having hang-
ing lugs on the side plate of a housing in which an air
blower, a heat exchanger, a drain pan, etc. are mounted,
the housing being hung from beams of a ceiling through
hanging bolts which are suspended from the beams of
the ceiling and inserted in the hanging lugs,

wherein each of the hanging lugs comprises afirst portion
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extending to the inside of the housing, a second portion
which is inserted through an opening formed in the hous-
ing and fitted to the lower end edge of the side plate of
the housing when the first partis turned until a confronting
face of the first part abuts against the inner surface of
the side plate of the housing, and a third portion which
extends to the outside of the housing substantially in par-
allel to a top plate of the housing when the first part is
inserted through the opening formed in the housing and
turned until the confronting face of the first part abuts
against the inner surface of the side plate of the housing,
and through which the hanging bolts are inserted.
[0014] According to a second aspect of the present
invention, in the above air conditioner, means of prevent-
ing the first portion from being swung is provided between
the inner surface of the side plate of the housing and the
confronting face of the first portion.

[0015] According to a third aspect of the present in-
vention, in the above air conditioner, the means for pre-
venting the swing motion of the first portion comprises a
recess portion which is formed on the inner surface of
the side plate of the housing so as to be recessed in-
wardly, and a projecting portion which is formed on the
confronting surface of the first portion so as to be en-
gaged with the recess portion.

[0016] According to a fourth aspect of the present in-
vention, there is provided an air conditioner having an air
blower, a heat exchanger, a drain pan, etc. which are
mounted in a housing, which is characterized in that the
housing comprises a top plate formed of sheet metal and
bisected side plates formed of sheet metal, and the bi-
sected side plates are temporarily tacked with each other
in an annular form by temporary tacking pawls extending
in the peripheral direction of the housing.

[0017] According to a fifth aspect of the present inven-
tion, there is provided a slide type lock device slidable
along a guide formed in a suction grille which is detach-
ably secured to a decorative panel so that a part thereof
can be projected from the side surface of the suction grille
into a fitting portion of the decorative panel, which com-
prises: a slide type lock piece slidably mounted on a boss
portion formed in the suction grille through a screw; a
sagging piece formed at a side of the slide type lock piece;
and an engaging projection which is engaged with a free
end of the sagging piece.

[0018] According to a sixth aspect of the present in-
vention, in the above slide type lock device, the boss
portion is provided every slide type lock device, and a
screw hole in which the screw is inserted is provided sub-
stantially at the center of the slide type lock piece.
[0019] According to a seventh aspect of the present
invention, in the slide type lock device, the slide type lock
piece is provided with a rib abutting against the guide.
[0020] According to an eighth aspect of the present
invention, there is provided an air conditioner comprising:
a decorative panel; a suction grille joined to the decora-
tive panel by a hinge; and a slide type lock device com-
prising a slide type lock piece which is slidably mounted
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on a boss portion formed in the suction grille by a screw,
a sagging piece formed at a side of the slide type lock
piece, and an engaging projection which is engageable
with a guide and provided at a free end of the sagging
piece, wherein a part of the slide type lock piece is fitted
to a fitting portion of the decorative panel.

[0021] According to a ninth aspect of the present in-
vention, in the above air conditioner, the guide is formed
as a cleat of the suction grille.

[0022] According to a tenth aspect of the present in-
vention, there is provided an air conditioner having a heat
exchanger, an air blower and a flap for changing an air
blow-out direction, the flap position of the flap being con-
trolled to be changed at plural stages, wherein the flap
position corresponding to each stage is adjustable.
[0023] According to an eleventh aspect of the present
invention, in the above air conditioner, the plural stages
contains a first stage and a second stage corresponding
toaflap position atwhich air is blown outin a more sharply
downward direction as compared with the first stage, a
preliminary flap position is provided in a flap position
range between the first stage and the second stage, and
at least the flap position corresponding to the first stage
is changeable to the preliminary flap position.

[0024] According to a twelfth aspect of the present in-
vention, in the above air conditioner, the first stage cor-
responds to a flap position at which air is blown outin a
substantially horizontal direction with respect to the ceil-
ing surface of a room.

[0025] According to a thirteenth aspect of the present
invention, in the above air conditioner, the plural stages
contains a first stage and a second stage corresponding
toaflap position atwhich air is blown outin a more sharply
downward direction as compared with the first stage, a
preliminary flap position is provided in a flap position
range between the first stage and the second stage, and
at least the flap position corresponding to the second
stage is changeable to the preliminary flap position.
[0026] According to a fourteenth aspect of the present
invention, in the above air conditioner, plural blow-out
modes in which the respective stages and the flap posi-
tions are associated with one another are provided, the
plural blow-out modes contain a blow-out mode in which
at least the first stage is associated with the preliminary
flap position, and a switch for making any one of the plural
blow-out modes selectable is provided.

[0027] According to a fifteenth aspect of the present
invention, in the above air conditioner, plural blow-out
modes in which the respective stages and the flap posi-
tions are associated with one another are provided, the
plural blow-out modes contain a blow-out mode in which
at least the second stage is associated with the prelimi-
nary flap position, and a switch for making any one of the
plural blow-out modes selectable is provided.

[0028] According to a sixteenth aspect of the present
invention, the air conditioner according to claim 14, fur-
ther comprising: a table in which plural blow-out modes
for associating the respective stages with the flap posi-
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tions are stored; and flap control means for referring to
the table, and controlling the flap to the flap position cor-
responding to a selected stage in a selected blow-out
mode.

[0029] According to a seventeenth aspect of the
present invention, there is provided an air conditioner
having a heat exchanger, an air blower and a flap for
changing an air blow-out direction, a swing operation of
the flap being controlled, wherein an operation range of
the flap is changeable.

[0030] According to an eighteenth aspect of the
present invention, in the air conditioner, plural flap oper-
ation ranges are provided, and any one of the plural flap
operation ranges is selectable.

[0031] According to a nineteenth aspect of the present
invention, in the air conditioner, the flap is designed so
that the flap position thereof is changeable at plural stag-
es, and each of the plural flap operation ranges is set so
that a swing operation is carried out between two stages.
[0032] According to a twentieth aspect of the present
invention, in the above air conditioner, the plural stages
contains a first stage and a second stage corresponding
to aflap position at which air is blown out in a more sharply
downward direction as compared with the first stage, a
preliminary flap position is provided in a flap position
range between the first stage and the second stage, and
at least the flap position corresponding to the first stage
is changeable to the preliminary flap position.

[0033] According to a twenty first aspect of the present
invention, in the above air conditioner, the plural stages
contains a first stage and a second stage corresponding
toaflap position at which air is blown outin a more sharply
downward direction as compared with the first stage, a
preliminary flap position is provided in a flap position
range between the first stage and the second stage, and
at least the flap position corresponding to the second
stage is changeable to the preliminary flap position.

Brief Description of the Drawings
[0034]

Fig. 1 is a cross-sectional view showing an indoor
unit of an air conditioner according to a first embod-
iment of the present invention.

Fig. 2 is a perspective view showing a housing.
Fig. 3is adiagram showing an outlook of the housing.
Fig. 4 is a cross-sectional view of Fig. 3 which is
taken along IV-1V line.

Fig. 5 is an enlarged view taken along an arrow V of
Fig. 3.

Fig. 6 is a diagram showing the procedure of a fab-
rication working of securing a lifting lug to the hous-
ing.

Fig. 7 is a cross-sectional view showing an indoor
unit of an air conditioner according to a second em-
bodiment of the present invention.

Fig. 8 is a perspective view showing a state where
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the suction grille of the indoor unit is opened.

Fig. 9 is a front view showing the surrounding portion
of a slide type lock device.

Fig. 10 is a side cross-sectional view showing the
surrounding portion of the slide type lock device.
Fig. 11is an end elevation of the slide type lock piece.
Fig. 12 is a bottom view showing an indoor unit of
an air conditioner according to a third embodiment
of the present invention.

Fig. 13 is a block diagram showing a control device
for controlling flaps of the third embodiment.

Fig. 14 is a schematic diagram showing a remote
controller according to the third embodiment.

Fig. 15is a schematic diagram showing the operation
of the flaps of the third embodiment.

Fig. 16 is a block diagram showing a control device
for controlling flaps in a first modification of the third
embodiment.

Fig. 17 is a diagram showing a table stored in a re-
writable non-volatile memory of the first embodi-
ment.

Fig. 18 is a schematic diagram showing a remote
controller according to the first embodiment.

Fig. 19 is a block diagram showing a control device
for controlling flaps according to a second modifica-
tion of the third embodiment.

Fig. 20 is a diagram showing a table stored in a re-
writable non-volatile memory of the second modifi-
cation.

Best Modes for Carrying out the Invention

[0035] Embodiments according to the present inven-
tion will be described with reference to the accompanying
drawings.

[0036] The following embodiments will be described
by applying the present invention to a case where a four-
direction ceiling cassette type air conditioner, however,
the presentinventionis notlimited to these embodiments.
[0037] First, a first embodiment of the present inven-
tion will be described with reference to Figs. 1 to 5.
[0038] As shownin Fig. 1, an indoor unit of an air con-
ditioner according to this embodiment has a box-shaped
main body (housing) 1 formed of sheet metal of an air
conditioner, and is hung from the ceiling by hanging bolts.
The main body 1 of the air conditioner is opened down-
wardly, and when itis embedded in the ceiling, this open-
ing side is confronted to a room to be air conditioned. A
fan motor 5 is fixed in the air conditioner main body 1,
and a vane wheel is secured to the shaft of the fan motor
5. The fan motor 5 and the vane wheel 7 constitute an
air blower 9. A polygonally-bent heat exchanger 11 is
disposed so as to surround the air blower 9, and a drain
pan 13 of foamed styrol is disposed so as to cover the
lower surface 11A of the heat exchanger 11. Various
kinds of parts such as a bell mouth 14 of the air blower
9, an electrical component box (not shown), etc. are fixed
to the drain pan 13 by screws. Reference numeral 12
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represents a heat insulating member of foamed styrol.
As not shown in the figures, the air conditioner of this
embodiment has a refrigerating cycle comprising a com-
pressor, an outdoor heat exchanger, etc. equipped to an
outdoor unit, and a heat exchanger 11, etc. equipped to
an indoor unit. During cooling operation (or dry opera-
tion), the heat exchanger 11 of the indoor unit functions
as an evaporator, and during heating operation, the heat
exchanger 11 of the indoor unit functions as a condenser.
[0039] A decorative panel 21 is secured to the lower
surface of the main body 1 of the air conditioner. A suction
port 22 and a blow-out port 23 are formed in the decora-
tive panel 21, and afilter 25 is mounted inside the suction
port 22.

[0040] Fig. 2 is a perspective view showing a fabrica-
tion state of the housing 1. The housing 1 comprises a
top plate 31 formed of sheet metal and bisected side
plates 32 and 33 formed of sheet metal. The side plates
32 and 33 are annularly joined to each other by joint por-
tions A and B at two places. One side plate 32 has a joint
piece 32A constituting the joint portion A and a joint piece
32B constituting the joint portion B, and the other side
plate 33 has ajoint piece 33A constituting the joint portion
A and a joint piece 33B constituting the joint portion B.
[0041] Fig. 3 is a diagram showing the outlook of the
housing 1, Fig. 4 is a cross-sectional view of V-1V of Fig.
3, and Fig. 5 is an enlarged view taken along an arrow
V of Fig. 3.

[0042] As shown in Figs. 3 to 5, a temporary tacking
pawl 35 extending in the peripheral direction is provided
at some midpoint of the joint portion A in the vertical di-
rection. The temporary tacking pawl 35 is formed inte-
grally with the joint piece 32A of the one side plate 32.
The temporary tacking pawl 35 is designed so as to ex-
tend substantially in U-shape toward the inside of the
housing 1 and hooked to a reception hole formed in the
joint piece 33A of the other side plate as shown in Fig.
4. Accordingly, referring to Fig. 4, the one side plate 32
is moved in the direction of an arrow X, the temporarily
tacking pawl 35 is hooked to the reception hole 37, and
then the one side plate 32 is moved to be pulled back in
the direction of an arrow Y, thereby completing the tem-
porary tacking.

[0043] The temporary tacking pawl 35 is designed to
have a tapered shape, and the reception hole 37 receiv-
ing the temporary tacking pawl 35 is designed to have a
tapered trapezoidal shape so that the engagement be-
tween the temporary tacking pawl 35 an the reception
hole 37 gets tighter as the engagement progresses.
[0044] The foregoing description relates to the joint
portion A, and the joint portion B has the same construc-
tion as the joint portion A although it is omitted from the
illustration.

[0045] In the above construction, a curtain piece 31A
having a predetermined height is integrally formed
around (over the overall periphery or at a part of) the
sheet-metal top plate 31 as shown in Fig. 2. The side
plates 32, 33 are disposed so that the upper edges of
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the side plates 32 and 33 abut against the outer surface
of the curtain piece 31A, and these side plates 32 and
33 are annularly temporarily tacked with each other by
the joint portions A and B at the two places. In this case,
the temporary tacking is carried out by using the tempo-
rary tacking pawls 35 extending in the peripheral direc-
tion, and thus as the engagement between each tempo-
rary tacking pawl 35 and the reception hole 37 gets tight-
er, the upper edges of the side plates 32, 33 abut against
the outer surface of the curtain piece 31A more strongly.
Accordingly, when the temporary tacking is completed,
no gap occurs between the side plate 32, 33 and the top
plate 31.

[0046] After the temporary tacking is completed, the
side plates 32 and 33 and each side plate 32, 33 and the
curtain piece 31A are actually fixed to each other by
screw tapping.

[0047] Inthis embodiment, no gap occurs between the
side plate 32, 33 and the top plate 31 when the temporary
tacking is completed. Therefore, when the side plates 32
and 33, and the side plate 32, 33 and the curtain piece
31A are actually fixed to each other by screwtapping after
the temporary tacking is completed, they can be actually
firmly fixed to each other with high precision.

[0048] Next, the lifting lug will be described.

[0049] As shown in Fig. 2, a lifting lug 41 is fixed at
each of four corners of the housing 1. The hanging bolts
2 are inserted in the lifting lugs 41, and the housing 1 is
hung from the ceiling by the hanging bolts 2. As shown
in Fig. 6, the lifting lug 41 comprises a first portion 42
extending inside of the housing 1, a second portion 43
which is engaged with the lower end edge of the side
plate 32, 33 of the housing 1 when the first portion 42 is
inserted in the direction of an arrow P through an opening
(not shown) formed in the housing 1 and turned in the
direction of an arrow R until the confronting face 42A of
the first portion 42 abuts against the inner surface of the
side plate 32, 33 of the housing 1, and a third portion 45
which has a groove 44 (Fig. 4) for passing the hanging
bolt 22 therethrough and projects to the outside of the
housing 1 substantially in parallel to the top plate 31 when
the first portion 42 is inserted in the direction of the arrow
P through the opening (not shown) formed in the housing
1 and turned in the direction of the arrow R until the con-
fronting face 42A of the first portion 42 abuts against the
inner surface of the side plate 32, 33 of the housing 1.
[0050] The opening (not shown) formed in the housing
1 is designed to be large enough to accept at least the
height H of the second portion 43, and also large enough
to turn the lifting lug 41 in the direction of the arrow R.
[0051] Whentheliftinglug41isinsertedinthe direction
of the arrow P and then turned in the direction of the
arrow R to the position at which the confronting face 42A
of the first portion 42 abuts against the inner surface of
the side plate 32, 33 of the housing 1, the lifting lug 41
would be swung due to the size of the opening (not
shown), and thus it is difficult to fix the lifting lug 41 and
the side plate 32, 33 by one screw 47.
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[0052] In this embodiment, preventing means 50 for
preventing the swinging motion of the first portion 42 as
shown in Fig. 4 is provided between the inner surface of
the side plate 32, 33 and the confronting face 42A of the
first portion 42. This preventing means 50 is constructed
by a recess portion 51 which is formed on the inner sur-
face of the side plate 32, 33 and recessed toward the
inside of the housing 1, and a projecting portion 52 which
is formed on the confronting face 42A of the first portion
42 and engaged with the recessed portion 51. The en-
gagement between the recess portion 51 and the pro-
jecting portion 52 prevents the swinging portion of the
lifting lug 41, so that the fixing work based on one screw
47 can be extremely facilitated.

[0053] When thelifting lug 41 is secured to the housing
1, the third portion 45 abuts against the upper edge of
the opening (not shown) formed in the housing 1, and
the second portion 43 is fitted to the lower end edge of
the side plate 32, 33 of the housing 1. According to this
construction, the lifting lug 41 is designed so as to receive
the weight of the housing 1 by itself. Accordingly, the
screw 47 mainly functions to joint the lifting lug 41 to the
side plate 32, 33, and the weight of the housing 1 is not
received by the screw 47. If the screw 47 slackens, the
lifting lug 41 is not detached from the housing 1.

[0054] Next, a second embodiment of the present in-
vention will be described with reference to Figs. 7 to 11.
[0055] Fig. 7 is a cross-sectional view showing an air
conditioner 150 of this embodiment. As shown in Fig. 7,
the air conditioner 150 of this embodiment has a main
body 202 formed of sheet metal and a suction port 203
which are disposed at the center thereof, blow-out ports
204 at the four sides of the outer peripheral portion there-
of, a decorative panel 207 provided on the ceiling surface
206 so as to close the ceiling opening 205, and a suction
grille 209 having a suction port 208 at the center thereof.
The air conditioner is further equipped with an air blower
110, and the air blower 110 has a turbo fan 111 and a
fan motor 113 secured to the top plate 112.

[0056] Here, a nozzle port 114 guides air from the suc-
tion port 208 to the turbo fan 111. A drain pan 115 has
an inner boss portion 115a and an outer boss portion
115b, and formed of formed styrol in a squarish annular
form. A plate fin type heat exchanger 116 is annularly
disposed at the discharge side of the turbo fan 111 so
as to surround the fan 111. A heat-insulating member
117 is wound around the main body 202, and an air guide
portion 121 guides air heat-exchanged by the heat ex-
changer 116 to a heat exchanger 116. Furthermore,
hanging bolts 122 hang the main body 202 from the ceil-
ing beams by hanging tools 123. Furthermore, afilter 124
for cleaning air is secured at the downstream side of the
suction grille.

[0057] Fig. 8 is a perspective view showing a state
where the suction grille 209 is opened.

[0058] As shown in Fig. 8, the suction grille 209 is se-
cured to one side of the decorative panel 207 through a
hinge 125 so as to be freely opened and closed. The filter
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124 is detachably mounted on the suction grille 209 while
the filter 124 is pressed by a filter pressing member 127.
[0059] In the air conditioner 150, the suction grille 209
is opened/closed every time the filter 124 is subjected to
maintenance or the like.

[0060] In this embodiment, the suction grille 209 is
turned through the hinge 125, and when the suction grille
209 is closed, a slide type lock piece 101 constituting
each of a pair of slide type lock devices 100 provided to
the suction grille 209 is engagedly fitted in a fitting portion
(hole) 135 of the decorative panel 207, whereby the suc-
tion grille 209 is fixed to the decorative panel 207.
[0061] Fig. 9 is a front view showing the surrounding
portion of the slide type lock device. Fig. 10 is a side
cross-sectional view showing the surrounding portion of
the slide type lock device. Fig. 11 is a cross-sectional
view showing a slide type lock piece.

[0062] The slide type lock piece 101 constituting the
slide type lock device 100 is designed to be slidable in
the direction of an arrow A along the gap between the
cleats 209a of the suction grille 209 as shown in Fig. 9.
[0063] Here, the securing state of the slide type lock
device 100 to the suction grille 9 will be described.
[0064] A boss portion 102 is integrally formed on the
back side of the suction grille 209. The slide type lock
piece 101 is slidably fixed to the boss portion 102 through
a washer 103 by a screw 105.

[0065] The slide type lock piece 101 is formed of resin
so as to have a substantially rectangular shape. An elon-
gated screw hole 101ais formed substantially at the cent-
er portion of the slide type lock piece 101.

[0066] A finger grip portion 106 which is used by an
operator when the slide type lock piece 101 is slid in the
direction of the arrow A is erectly provided on the lower
surface of the slide type lock piece 101 so as to project
from a finger grip hole 209¢ of the suction grille down-
wardly.

[0067] Furthermore, a sagging piece 101c having a
free end 101b at one end thereof is formed at each of
both the sides of the slide piece lock piece 101.

[0068] Furthermore, a lib 107 which abuts against the
cleat 209a of the suction grille 209 when the slide type
lock piece 101 is slid is formed at each of the non-forma-
tion portions of both the sides of the slide type lock piece
101 at which the sagging piece 101c is not formed.
[0069] Fitting projections 101d which can be fitted in
fitting notches 209b formed in the cleats 209a of the suc-
tion grille 209 are provided to the free ends 101b of the
sagging pieces 101c.

[0070] Each sagging piece 101c sags when the oper-
ator grips the finger grip portion 106 and slides the slide
type lock piece 101 in the direction of the arrow A from
the state of Fig. 9. Accordingly, thefitting projections 101d
fitted in the fitting notches 20b at the periphery side of
the suction grille 20 climb over the side walls of the fitting
notches 209b, and abut against the cleats 209a of the
suction grille 209. When the slide type lock piece 110 is
further slid in the direction of the arrow A, the fitting pro-
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jections 101d are fitted in the notches 209b at the center
side of the suction grille 209 by the elastic force of the
sagging piece 101c again. At this time, click sound oc-
curs, and the operator achieves a so-called operating
click feeling.

[0071] It is preferable that the slide type lock pieces
101 are fixed to prevent the suction grille 209 from being
erroneously opened when the air conditioner is carried.
Therefore, the slide type lock pieces 101 are provided
with fixing screw holes (not shown) and the slide type
lock pieces 101 are firmly fixed to the suction grille 209
by fixing screws (not shown) while the slide type lock
pieces 101 are projected. Accordingly, there can be be-
forehand prevented such a trouble that the slide type lock
pieces 101 creep out from the fitting portions (holes) 135
of the decorative panel 7 when the air conditioner is car-
ried.

[0072] According to this embodiment, the slide type
lock pieces 101 may be merely fixed to the boss portions
102 by using the washers 103 and the screws 105. There-
fore, it is unnecessary to use a so-called special part,
and the number of parts can be reduced to the required
minimum number, so that the manufacturing cost and
the manufacturing labor can be reduced.

[0073] Furthermore, the sagging pieces 101c for bring-
ing the operator with the operating click feeling are pro-
vided to the sides of the slide lock pieces 101c, so that
the thickness of the slide type lock device 100 can be
reduced and thus it can be designed to be thin.

[0074] Still furthermore, no cut-out portion is provided
to the cleat 209a of the suction grille 209, and thus even
when the slide type lock device 100 is detached from the
suction grille 209, no cut-out portion occurs in the cheat
209 of the suction grille 209. Therefore, even when it is
unnecessary to mount the slide type lock device 100, the
same type of suction grille 9 can be used.

[0075] Next, a third embodiment according to the
presentinvention will be described with reference to Figs.
1, 12 to 18. The construction of the air conditioner is sub-
stantially the same as the first embodiment shown in Fig.
1, and the detailed description thereof is omitted from the
following description.

[0076] Fig. 12 is a plan view showing an indoor unit 1
(see Fig. 1) of an air conditioner according to this em-
bodiment.

[0077] In Fig. 12, a decorative panel 21 is provided
with a suction port 303 and four blow-out ports 304A,
304B, 304C, 304D disposed so as to surround the suction
port 303. The blow-out ports 304A, 304B, 304C, 304D
are provided with flaps 305A, 305B, 305C, 305D respec-
tively. Furthermore, a flap motor 306A for driving the two
flaps 305A, 305B and a flap motor 306B for driving the
two flaps 305C, 305D are provided. These flap motors
306A, 306B are connected to a control device 307, and
these motors are independently controlled by the control
device 307. That is, the flaps 305A and 305B are oper-
ated in synchronism with each other, and the flaps 305C
and 35D are operated in synchronism with each other.



13 EP 1980 799 A1 14

The flap motors 306A and 306B are stepping motors.
The blow-out ports 304A to 304D will be collectively re-
ferred to as the blow-out port 304, and the flaps 305A to
305D will be collectively referred to as the flap 305.
[0078] Fig. 13 is a block diagram showing the control
device 307 for driving the flap motors 306A 306B. Each
flap motor 306A. 306B is connected to the microcomputer
322 (hereinafter referred to as "microcomputer") through
the driving circuit 321A, 321B. A rewritable non-volatile
memory 323 (for example, EEPROM) and a remote con-
troller 324 (hereinafter referred to as "remote controller")
are connected to the microcomputer 322. The driving cir-
cuits 321A, 321B, the microcomputer 322 and EEPROM
323 are mounted on a board, and accommodated in an
electrical component box (not shown).

[0079] The microcomputer 322 carries out the overall
control of the air conditioner on the basis of a control
program stored in a recording medium (for example,
ROM EEPROM or the like) (not shown) in advance. Par-
ticularly, the microcomputer 322 controls each flap 305
(Fig. 12), that is, the flap motors 306Aand 306B on the
basis of the control program. For example, it carries out
the control of holding (fixing) the flap 305 and the swing
control of the flap 305. Specifically, in response to an
instruction from the remote controller 324, the microcom-
puter 322 refers to EEPROM 323 and controls the flap
motors 306A and 306B.

[0080] When carrying out the control of holding (fixing)
the flap 305, the microcomputer 322 carries out the con-
trol of changing the position of the flap 305 among plural
stages, for example, five stages (F1 to F5).

[0081] For example, the remote controller 324 is pro-
vided with an operation mode switch 340, a blow-out port
selecting switch 341, an air flowing direction setting
switch 342, a swing change-over switch 343, an operat-
ing/stopping switch 345, setting switches 346 and 347,
an operating switch 348, a data input switch 349, etc.,
and also provided with a display portion 350. On the dis-
play portion 350 are displayed characters, symbols, data,
etc. of an operation mode (cooling, dry or heating mode),
an air blow-out port (A, B or C, D), an air flowing direction
(F1, F2, F3, F4 or F5), swing, etc.

[0082] The operation mode change-over switch 340 is
a switch for switching the operation mode to any one of
a cooling operation mode, a dry operation mode and a
heating operation mode.

[0083] The blow-out port selecting switch 341 is a
switch for selecting the blow-out ports 304A and 304B or
the blow-out ports 304C and 304D. Every time the blow-
out selecting switch 341 is pushed, a display of the blow-
out ports A and B and a display of the blow-out ports C
and D are successively changed to each other on the
display portion 350, and the blow-out ports 304A and
304B or the blow-out ports 304C and 304D are selected
as targets for the change of the air flowing direction. The
blow-out ports A, B, C, D displayed on the display portion
350 correspond to the blow-out ports 304A, 304B, 304C,
304D (Fig. 12).
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[0084] The air flowing direction setting switch 342 is a
setting switch for fixing the position of the flaps 305A,
305B, 305C, 305D (see Fig. 12) to any one of plural stag-
es, for example, five stages of F1 to F5. Every time the
air flowing direction setting switch 342 is pushed, the air
flowing display F1, F2, F3, F4, F5 on the display portion
350 is successively changed in this order to select the
corresponding stage F1 to F5, and the position of the
flaps 305 (Fig. 12) is set in conformity with the stage thus
selected.

[0085] The swing change-over switch 343 is a switch
for switching the flaps 305 to the swing operation. The
swing change-over switch 343 also selects any one
swing operation range from plural swing operation rang-
es. For example, when the swing change-over switch
343 is pushed, the swing operation is set. Thereafter,
every time the switching change-over switch 343 is fur-
ther pushed, the swing operation range is successively
switched.

[0086] The operation/stop switch 345 is a switch for
changing operation and stop to each other.

[0087] The setting switches 346, 347, the operation
switch 348 and the data input switch 349 are used when
the content of EEPROM 323 (Fig. 13) is rewritten. For
example, a mode for rewriting the content of EEPROM
323 is set by simultaneously pressing the setting switch-
es 346 and 347, and the content of EEPROM 323 is re-
written by the operation switch 348 and the data input
switch 349.

[0088] Fig. 15 shows the flap position of the flaps 305.
NO to N7 represent the flap positions.

[0089] N1 to N6 represents the flap positions allocated
to the respective stages F1 to F5 of the flaps 305. NO
and N7 represent the flap swing limit positions. The flap
limit positions of the flaps 305 means the limit positions
of a movable area where the flaps 305 is not moved be-
yond the positions at which the blow-out ports 304 are
closed by the flaps 305.

[0090] NO or N7 represents the initial position of the
flap 305 as a standard. That is, it represents the flap
position to which the flap 305 is moved when the opera-
tion is stopped. NO and N7 are not allocated to the stages
F1 to F5 of the flaps 305. Accordingly, the flaps 305 can
be prevented from closing the blow-out ports 304 or abut-
ting against the decorative panel 21 or the like at each
of the stages F1 to F5.

[0091] Inthefirstembodiment, NO represents the initial
position of the flaps 305 as a standard, and at the time
when the operation is stopped, the flaps 305 are set to
the initial position NO, and the blow-out ports 304 (blow-
out ports 304A to 304D) are closed.

[0092] N1 represents a flap position when air is blown
out substantially horizontally with respect to the ceiling
surface. As the flap position is changed like N2, N3, ...,
the blow-out direction is changed to the downward direc-
tion. N6 represents a flap position when air is blown out
substantially vertically with respect to the ceiling surface.
[0093] The flaps 305 can be changed at five stages of
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F1 to F5 which are selectable by the remote controller
324, and any one of the flap positions N1 to N5 excluding
the flap positions NO and N7 corresponds to each of the
stages F1 to F5.

[0094] For example, the flap positions N1, N3, N4, N5,
N6 are allocated to the stages F1, F2, F3, F4 and F5
respectively. That is, in EEPROM 23 (Fig. 13) is stored
a table 25 representing the association relationship be-
tween the stage F1, F2, F3, F4, f5 and the flap positions
N1, N3, N4, N5, N6 (hereinafter referred to as "associa-
tion relation table". In the first embodiment, the stepping
motors are used as the flap motors 6A and 6B, and thus
each of the flap positions NO to N7 stored in EEPROM
23 represent the number of steps of the stepping motor.
[0095] At this time, the flap position N2 represents a
preliminary flap position provided in the flap position
range (from N1 to N3) between the stage F1 correspond-
ing to the flap position N1 and the stage F2 corresponding
to the flap position N3 at which air is blown out to the
lower side than that in the stage F1.

[0096] The microcomputer 322 of Fig. 13 refers to this
corresponding relation table 325, and controls to set the
flaps 305 (flap motor 306A, 306B) to the flap position N1
to N6 corresponding to the stage F1 to F5 selected by
the air flowing direction setting switch 342 (Fig. 14).
[0097] In the above construction, for example when
the flaps 305 are controlled to the stage F 1 corresponding
to the flap position N1, air is blown out substantially hor-
izontally with respect to the ceiling surface in the room,
so that smudging may occur on the ceiling surface of the
room particularly during cooling operation or dry opera-
tion.

[0098] Furthermore, when the flaps 305 are controlled
to the stage F3 corresponding to the flap position N4,
cold air directly impinges against the human body during
cooling operation or dry operation, so that a user has
draft feeling which makes the user uncomfortable.
[0099] Inthisembodiment, the corresponding relation-
ship between the stage (F1 to F5) and the flap position
(N1 to N6) can be changed by the switches 346 to 349
(Fig. 14) provided to the remote controller 324.

[0100] Specifically, the switches 346 to 349 are switch-
es for changing the corresponding relationship between
the stage(F1 to F5) and the flap position (N1 to N6), and
the corresponding relationship table 325 (Fig. 13) of EEP-
ROM 323 is rewritten by operating the switches 346 to
349. When the corresponding relationship table 325 is
rewritten, the table can be rewritten by operating the
switches 346 to 349 while referring to the content of the
corresponding relationship table 325 displayed on a table
data display window of the display portion 350 (Fig. 14).
[0101] Thatis, in such a case where smudging occurs,
if the flap position N1 corresponding to the stage F1 is
changed to the preliminary flap position N2 (that is, the
flap position N1 corresponding to the stage F1 in the cor-
responding relationship table 325 is rewritten to the pre-
liminary flap position N2 ), occurrence of smudging on
the ceiling surface can be avoided.
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[0102] Furthermore, in such a case where a draft feel-
ing is brought to a user, the flap position N3 correspond-
ing to the stage F2 is changed to the preliminary flap
position N2, and furthermore the flap position N4 corre-
sponding to the stage F3 is changed to the flap position
N3 (thatis, the flap position N3 corresponding to the stage
F2 in the corresponding relationship table 25 is rewritten
to the preliminary flap position N2, and furthermore the
flap position N4 corresponding to the stage F3 is rewritten
to the flap position N3), the draft feeling can be avoided.
[0103] Next, when the flap 305 (Fig. 12) is swung, the
flap 305 is normally swung in only predetermined one
operation range, and draft feeling or smudging on the
ceiling surface may occur particularly during cooling op-
eration or dry operation.

[0104] In this embodiment, the plural flap operation
ranges (Fig. 13) are stored in EEPROM 323 so that any
one of the plural flap operation ranges is selectable by
the remote controller 324, whereby the flap operation
range is changed.

[0105] For example, plural (for example, two) flap op-
eration ranges 26 in which the swing motion is carried
out between two stages of the stages F1 to F5 are stored
in EEPROM 323. For example, the flap operation range
326A in which the flap 305 is swung between F1 and F3,
and the flap operation range 326B in which the flap 305
is swung between F1 and F5 are stored in EEPROM 323.
The flap operation range 326A or 326B is selected by
the swing change-over switch 343 provided to the remote
controller 324, and the microcomputer 322 refers to the
selected flap operation range 326A or 326B to control
the swing operation of the flap 305. Each of the stages
F1 to F5 corresponds to any one of the flap positions N1
to N6 by the above-described corresponding relationship
table 325.

[0106] Accordingly, in a case where the flap operation
range 326B in which the flap 305 makes a swing motion
between the stages F1 and F5 is selected, if a user is
brought with draft feeling, the flap operation range 326A
in which the flap 305 makes a swing operation between
the stages F1 and F3 is selected, whereby the draft feel-
ing can be suppressed.

[0107] Furthermore, in a case where the flap 305 is
swung till the stage F1 corresponding to the flap position
N1, if smudge occurs on the ceiling surface, the flap po-
sition corresponding to the stage F1 is changed to the
preliminary flap position N2 in the corresponding rela-
tionship table 325, whereby occurrence of smudging can
be avoided.

[0108] Furthermore, if draft feeling occurs even when
the flap operation range 326A in which the flap 305
swings till the stage F3 corresponding to the flap position
N4 is selected, the flap position corresponding to the
stage F2 is changed to the preliminary flap position N2
in the corresponding relationship table 325, and further
theflap position corresponding to the stage F3 is changed
to N3, whereby the draft feeling can be suppressed.
[0109] For example, a preliminary flap position N3’
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may be provided between the stage F2 corresponding
to the flap position N3 and the stage F3 corresponding
to the flap position N4, and the flap position N3’ may be
associated with the stage F2 or the flap position N3’ may
be associated with the stage F3. That s, if the preliminary
flap position is provided, the flap can be controlled in
conformity with a user’s desire.

[0110] As described above, according to this embod-
iment, by rewriting the flap positions N1 to N6 corre-
sponding to the respective stages F1 to F5 in the corre-
sponding relationship table 325 stored in EEPROM 323,
the flap 5 can be controlled with preventing smudge or
draft feeling.

[0111] Furthermore, accordingto thisembodiment, the
corresponding relationship table 325 can be rewritten by
the switches 346 to 349 of the remote controller 324, and
thus the rewriting operation can be easily performed.
[0112] In this embodiment, only one preliminary flap
position is set. However, the present invention is not lim-
ited to this embodiment, and plural preliminary flap posi-
tions may be set.

[0113] Furthermore, in this embodiment, when the flap
is swung, the two flap operation ranges can be selected.
However, the flap operation range is not limited to the
above two flap operation ranges, and for example, the
flaps may be swung between the stages F2 and F4. That
is, the flap operation range and the number of flap oper-
ation ranges may be arbitrarily set. Accordingly, more
minute flap swinging motions can be performed.

[0114] Next, a first modification of the third embodi-
ment described above will be described with reference
to Figs. 16 to 18.

[0115] Fig. 16 is a block diagram showing a control
device of the first modification of the third embodiment.
In this modification, the same parts as the embodiment
shown in Fig. 1 and Figs. 12 to 15 are represented by
the same reference numerals, and the description thereof
is omitted.

[0116] In Fig. 16, in EEPROM 323 is stored a corre-
sponding relationship table 327 (Fig. 17) in which the
corresponding relationship between the stages F1 to F5
and the flap positions N1 to N6 is associated with each
of plural (for example, two) blow-out modes. The micro-
computer 322 refers to the corresponding relationship
table 327 and controls the flap 305 to the flap position
corresponding to each stage F1 to F5 selected in the
blow-out mode selected by the remote controller 360.
[0117] The smudgeless mode and the draft preventing
mode in Fig. 17 are blow-out ports which are switchable
by the remote controller 360 (Figs. 16, 18).

[0118] Each blow-out mode is set to be different be-
tween cooling operation and heating operation. For ex-
ample, under cooling operation, downward air blowing
frequently induces draft feeling, and thus downward
blowing of cold air is regulated even in any case of the
smudgeless mode and the draft preventing mode. Spe-
cifically, the selection of the stages F4, F5 indicating the
downward air blowing is prohibited. That is, in the corre-

10

15

20

25

30

35

40

45

50

55

10

sponding relationship table 327 of EEPROM 323, no po-
sition data are associated with F4, F5 in the smudgeless
mode and the draft preventing mode under cooling op-
eration. In the air blow-out direction setting switch 42 of
the remote controller 360, the selection of F4, F5 is
skipped, and only F1 to F3 are selectable.

[0119] Under heating operation, a user hardly has a
draft feeling, and thus the downward air blowing is per-
mitted in any case of the smudgeless mode and the draft
preventing mode. Specifically, the selection of the stages
F4, F5 is permitted. That is, some position data are as-
sociated with F4 and F5, and F1 to F5 are selectable in
the air blow-out direction setting switch 42 of the remote
controller 360.

[0120] InFig. 18, the remote controller 360 is provided
with a blow-out mode change-over switch 344, and the
blow-out mode change-over switch 344 is a switch for
switching the smudgeless mode and the draft preventing
mode as plural blow-out modes to each other. When the
smudgeless mode is selected by the blow-out mode
change-over switch 344, a character "smudgeless" is dis-
played on the display portion 350, and when the draft
preventing mode is selected, a character "draft preven-
tion" is displayed on the display portion 350.

[0121] The smudgeless mode is a mode in which air
blowing along the wall surface is prohibited. That is, air
blowing out from the blow-out port never flows along the
ceiling surface of the room even when any stage is set.
For example, under cooing operation, the stage F1 is
associated with the flap position N2 at which air blown
out from the blow-out port flows in a slightly more sharply
downward direction as compared with the f lap position
N1 at which the air flows along the ceiling surface of the
room, and the stages F2 and F3 are associated with the
flap positions N3 and N4, respectively. Under heating
operation, F1, F2, F3, F4 and F5 are associated with N2,
N3, N4, N5 and N6, respectively. Accordingly, when the
smudgeless mode is set under cooling operation, occur-
rence of smudging is prevented.

[0122] The draft preventing mode is a mode in which
air is blown out in a more sharply upward direction as
compared with the smudgeless mode particularly under
cooling operation. For example, under cooling operation,
the stages F1, F2, F3 are associated with the flap posi-
tions N1, N2 and N3 at which the air blowing direction is
amore sharply upward direction. Accordingly, when draft
feeling occurs in the smudgeless mode, the draft feeling
can be suppressed by setting to the draft preventing
mode.

[0123] Under heating operation, the draft feeling is
hardly brought to a user, and thus the same correspond-
ing relationship as the smudgeless mode is established
in the draft preventing mode. As in the case of the cooling
operation, the corresponding relationship may be varied
between the draft preventing mode and the smudgeless
mode.

[0124] Next, the swinging motion of the flap 305 will
be described.
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[0125] First, the swing motion of the flap 305 under
cooling (or dry) operation will be described.

[0126] When the flat operation range 326A in which
the flap 305 is swung between the stages F1 and F3 by
the swing change-over switch 343 of the remote control-
ler 360 is selected and the smudgeless mode is selected
by the blow-out mode change-over switch 344, the mi-
crocomputer 322 refers to the smudgeless mode of the
corresponding relationship table 327 and carries out the
swing control of the flaps between the flap position N2
corresponding to the stage F1 and the flap position N4
corresponding to the stage F3.

[0127] When the flap operation range 326B in which
the flap 305 is swung between the stages F1 and F5 by
the swing change-over switch 43 of the remote controller
360 is selected and the smudgeless mode is selected by
the blow-out mode change-over switch 344, the micro-
computer 322 refers to the smudgeless mode and carries
out the swing control of the flap between the flap position
N2 (the flap position under cooling operation) corre-
sponding to the stage F1 and the flap position N6 (the
flap position under heating operation) corresponding to
the stage F5.

[0128] Next, the swing operation of the flap 305 under
heating operation will be described. Under the heating
operation, the same swing control is carried out irrespec-
tive of the case where the blow-out mode which is set to
the smudgeless mode or the draft preventing mode.
[0129] When the flap operation range 326a in which
the flap 305 is swung between the stages F1 and F3 by
the swing change-over switch 43 of the remote controller
360 is selected, the microcomputer 322 refers to the
smudgeless mode of the corresponding relationship ta-
ble 327 or the draft preventing mode, and carries out the
swing control of the flap 305 between the flap position
N2 corresponding to the stage F1 and the flap position
N4 corresponding to the stage F3.

[0130] When the flap operation range 326B in which
the flap 305 is swung between the stages F1 and F5 by
the swing change-over switch 343 of the remote control-
ler 360 is selected, the microcomputer 322 refers to the
smudgeless mode of the corresponding relationship ta-
ble 327 or the draft preventing mode, and carries out the
swing control of the flap 305 between the flap position
N2 corresponding to the stage F1 and the flap position
N6 corresponding to the stage F5.

[0131] According to the first modification, the corre-
sponding relationship table 327 having the smudgeless
mode and the draft preventing mode as the plural blow-
out modes in which the respective stages F1 to F5 and
the flap positions N1 to N6 are associated with one an-
other is stored in EEPROM 323, and the blow-out mode
change-over switch 344 for selecting any one of the plural
blow-out modes is provided. Therefore, the flap position
N1 corresponding to the stage F1 can be changed to the
preliminary flap position N2 to prevent smudging by op-
erating the blow-out mode change-over switch 344 with-
out rewriting the corresponding relationship table 327 of
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EEPROM 323. Furthermore, in order to prevent draft, the
flap position N3 corresponding to the stage F2 is changed
to the preliminary flap position N2, and the flap position
N4 corresponding to the stage F3 is changed to the flap
position N3. Therefore, the flap position corresponding
to each stage of the flap 305 can be changed simply.
[0132] Furthermore, according to the first modification,
when the flap 305 is swung, the microcomputer 322 refers
to the corresponding relationship table 327 to carry out
the swing control in the swing operation range selected
by the swing change-over switch 344 in conformity with
the blow-out mode selected by the blow-out mode
change-over switch 344 of the remote controller 360.
Therefore, the smudge or the draft feeling can be pre-
vented by switching the blow-out mode and the flap op-
eration range without rewriting the corresponding rela-
tionship table 27 of EEPROM 323.

[0133] Next, a second modification of the third embod-
iment will be described with reference to Figs. 19 and 20.
[0134] Fig. 19 is a block diagram showing a control
device of the second modification of the air conditioner
according to the third embodiment. In this modification,
the same parts as the third embodiment and the first mod-
ification are represented by the same reference numer-
als, and the description thereof is omitted.

[0135] In Fig. 19, the flap positions NO to N7 in the
corresponding relationship table 323 (or 327) of EEP-
ROM 323 represent variables indicating the flap posi-
tions. In EEPROM 323 is stored a data table in which the
step numbers (numerical values) of the flap motors 306A,
306B as the stepping motors are stored in association
with the flap position variables NO to N7 is stored. For
example, in Fig. 19, numerical values are stored like 0 is
stored in S11, and 200 is stored in S21, etc.

[0136] The step number Smn (m=1, 2, .., 8, n=1, 2, 3,
4) of the flap motors 306A, 306B as the stepping motor
which corresponds to the flap position variable NO to N7
in the data table 328 can be rewritten by operating the
switches 346 to 349 of the remote controller 380. For
example, a numerical value data "200" in the step
number S21 can be rewritten to a numerical value "210",
for example. Accordingly, the flap positions NO to N7 can
be finely adjusted.

[0137] Various flap positions which correspond to plu-
ral types of air conditioners (indoor unit) are stored in the
data table 328 (Fig. 20). For example, the flap position
data which are adapted to plural types of air conditioners
such as a four-direction cassette type, a two-direction
cassette type, a ceiling-hung type, a wall-hung type, etc.
are stored in the data table 328 (Fig. 20). The microcom-
puter 322 is set to refer to the flap position data of the
corresponding type (four-direction cassette type, two-di-
rection cassette type, ceiling-hung type, wall-hung type
or the like) in advance.

[0138] As described above, according to the second
modification, the flap positions corresponding to the plu-
ral types of air conditioners are stored in the data table
328 (Fig. 20), and thus EEPROM 323 in which the same
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tables 325 (327) and 328 are stored can be used in var-
ious types of air conditioners.

[0139] Furthermore, according to the second embod-
iment, the flap positions corresponding to the respective
stages (that is, the numerical value data Smn corre-
sponding to NO to N7) are stored in EEPROM 323 as a
rewritable non-volatile memory, and the switches 346 to
349 (Fig. 14 or Fig. 18) are provided as the means of
rewriting the flap positions. Therefore, the data of the flap
positions stored in EEPROM 23 can be rewritten by op-
erating the switches 46 to 49, and the position of the flap
5 can be finely adjusted.

[0140] The present invention has been described on
the basis of the embodiments and modifications de-
scribed above, however, the presentinvention is not lim-
ited to these embodiments.

[0141] For example, in the above-described embodi-
ments, the case where the four-direction ceiling cassette
type is used as the air conditioner. However, the present
invention is not limited to this type, and the present in-
vention may be applied to an air conditioner which has
a flap(s) and controls the flap(s), for example, a two-di-
rection ceiling cassette type, a ceiling-hung type, a wall-
hung type or the like.

[0142] Furthermore, in the above-described embodi-
ments, the four flaps in the four-direction ceiling cassette
type air conditioner are driven by the two flap motors.
However, the present invention is not limited to these
embodiments. For example, the present invention may
be applied to a case where the four flaps are driven by
one flap motor, or the four flaps are independently driven
by four flap motors.

Industrial Applicability

[0143] According to the air conditioner of the present
invention, the fabrication work of the hanging lugs can
be facilitated and further the temporary tacking work of
the side plates can be also facilitated. Furthermore, the
number of parts of the slide type lock device can be min-
imized, and the fabrication can be easily performed, so
that the manufacturing cost and the manufacturing labor
can be reduced. Still furthermore, the flap control can be
carried out in conformity with a user’s requirement, and
the flap control can be performed with preventing smudge
or draft feeling.

Claims

1. Aslide type lock device slidable along a guide (209a)
formed in a suction grille (209) which is detachably
secured to adecorative panel (7) so thata part there-
of can be projected from the side surface of the suc-
tion grille into afitting portion of the decorative panel,
comprisisng:

a slide type lock piece (101) slidably mounted
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12

on a boss portion (102) formed in the suction
grille through a screw (105);

a sagging piece (101c) formed at a side of the
slide type lock piece (101);

and an engaging projection which is engaged
with a free end of the sagging piece (101).

The slide type lock device according to claim 1,
wherein the boss portion (102) is provided every
slide type lock device, and a screw hole in which the
screw (105) is inserted is provided substantially at
the center of the slide type lock piece (101).

The slide type lock device according to claim 1,
wherein the slide type lock piece (101) is provided
with a rib (107) abutting against the guide.

An air conditioner, comprising a slide type lock de-
vice as claimed in any of claims 1 to 3, wherein a
part of the slide type lock piece (101) is fitted to a
fitting portion (135) of the decorative panel (7).

The air conditioner according to claim 4, wherein the
guide is formed as a cleat (209a) of the suction grille.
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