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(54) AIR CONDITIONER

(67)  According to one embodiment, an air condition-
er includes a drawn portion formed in an air conditioner
body to be swollen and configured to closely contact an
electrical component box, a projection provided in one
of the air conditioner body and the electrical component
box by a cut-and-raised process, and a hole which is
provided in the other one of the air conditioner body and

the electrical component box, to which the projection is
fitted and which is slid along the drawn portion of the air
conditioner body and hooked onto the projection, and an
attaching portion for screwing and fixing the electrical
component box to the air conditioner body at a position
at which the projection is hooked onto the hole.
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Description
Technical Field

[0001] Embodiments described hereinrelate generally
to an air conditioner comprising, for example, a ceiling
suspended indoor unit.

Background Art

[0002] A ceiling suspended indoor unit is often used in
an air conditioner comprising an indoor unit and an out-
door unit. The ceiling suspended indoor unit does not
project from a wall of a room, unlike a so-called wall hung
indoor unit, but is hung from a beam, etc., under a roof.
Since it is attached almost in close contact with a ceiling
board, the unit is unobtrusive in a room.

[0003] This kind of indoor unit is equipped with a par-
tition plate partitioning a heat exchange chamber for ar-
ranging a heat exchanger and an air supply chamber for
arranging an air supply device in a unit body (housing).
An electrical component box is arranged in the air supply
chamber. This electrical component box contains elec-
trical components for receiving an instruction signal from
a remote control unit and driving and controlling the air
supply device, a louver, etc.

Citation List

[0004] Patent Literature 1: JP 2012-93044 A

Disclosure of Invention

[0005] Usually, the electrical component box is ar-
ranged in extremely small space between the air supply
device in the air supply chamber and a back surface plate
of the unit body. To attach the electrical component box,
for example, a plurality of holes provided in the electrical
component box are hooked onto a plurality of projections
provided in a top plate portion of the unit body, and other
portions are screwed and fixed to each other. The holes
are merely linear slit notches. The projections are rec-
tangular and three sides thereof are cut and raised.
[0006] Since the projections are connected to the top
plate portion on only one side, the strength of the projec-
tions causes anxiety. The plurality of holes are opened
at a plate surface of the electrical component box with a
large area. However, a plurality of projections have to be
simultaneously engaged, which is troublesome. Also,
since the position of the electrical component box is not
regulated, the electrical component box is easy to move
in small space and hard to screw and fix, even if the
projections are engaged with the holes.

[0007] Under such circumstances, an air conditioner
in which the strength of an engaging portion of the elec-
trical component box is increased and the rigidity against
vibration during transportationis improved and which can
be easily attached is desired.
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[0008] According to one embodiment, an air condition-
er comprises an air conditioner body comprises an elec-
trical component box containing an electrical component;
a drawn portion formed in the air conditioner body to be
swollen and configured to closely contact the electrical
component box; a projection provided in one of the air
conditioner body and the electrical component box by a
cut-and-raised process, and a hole which is provided in
the other one of the air conditioner body and the electrical
component box, to which the projection s fitted and which
is slid along the drawn portion of the air conditioner body
and hooked onto the projection; and an attaching portion
for screwing and fixing the electrical component box to
the air conditioner body at a position at which the projec-
tion is hooked onto the hole.

Brief Description of Drawings
[0009]

FIG. 1 is an appearance perspective view of an in-
door unit of an air conditioner according to one em-
bodiment.

FIG. 2 is a longitudinal sectional view of the indoor
unit according to the embodiment.

FIG. 3 is a bottom view illustrating an internal struc-
ture of the indoor unit according to the embodiment.
FIG. 4 is a perspective view of a front surface of an
electrical component box according to the embodi-
ment.

FIG. 5 is a perspective view of a rear surface of the
electrical component box according to the embodi-
ment.

FIG. 6 is a perspective view illustrating part of the
internal structure of the indoor unit before the elec-
trical component box according to the embodiment
is attached.

FIG. 7 is a perspective view illustrating part of the
internal structure of the indoor unit in which the elec-
trical component box is attached according to the
embodiment.

FIG. 8A is a perspective view illustrating a state in
the middle of attaching the electrical component box
according to the embodiment.

FIG. 8B is a perspective view illustrating a relation-
ship between a projection and a hole in the middle
of attaching the electrical component box according
to the embodiment.

FIG. 8C is an elevation view illustrating the relation-
ship between the projection and the hole in the mid-
dle of attaching the electrical component box accord-
ing to the embodiment.

FIG. 9A is a perspective view illustrating a state
where the electrical component box is attached ac-
cording to the embodiment.

FIG. 9B is a perspective view illustrating the relation-
ship between the projection and the hole in the state
where the electrical component box according to the
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embodiment is attached.

FIG. 9C is an elevation view illustrating the relation-
ship between the projection and the hole in the state
where the electrical component box is attached ac-
cording to the embodiment.

Brief Description of Embodiments

[0010] Anairconditioneraccording to one embodiment
will be hereinafter described with reference to the draw-
ings.

[0011] FIG. 1is an appearance perspective view of an
indoor unit of the air conditioner. FIG. 2 is a longitudinal
sectional view of the indoor unit. FIG. 3 is a bottom view
illustrating an internal structure of the indoor unit.
[0012] In the figures, a unit body 1 (an air conditioner
body) is configured to be hooked onto a hanging bolt
hungfromabeam, etc., under aroof (not shown) exposed
to an interior of aroom and attached extremely adjacently
to a ceiling plane. The unit body 1 is formed such that
the width (a horizontal direction) is much greater than the
thickness (a vertical direction).

[0013] The unit body 1 comprises a bottom plate por-
tion 1a forming a lower surface, a top plate portion 1b
forming an upper surface adjacent to a ceiling in a state
where the unit body 1 is hung down, a pair of right and
left side plate portions 1c for connecting the bottom plate
portion 1aand the top plate portion 1b, and a back surface
portion 1d.

[0014] The bottom plate portion 1a has a suction port
2 to which a grille 10 and a filter 11 are detachably fitted
along the width direction of the bottom plate portion 1a.
The suction port 2 has a substantially half size of the
bottom plate portion 1a in the back and forth direction
orthogonal to the width direction of the bottom plate por-
tion 1a. A discharge port 3 to which a horizontal louver
12 is openably and closably attached is provided at a
front surface of the unit body 1.

[0015] A partition plate 6 is provided inside the unit
body 1. The partition plate 6 stands along a side edge of
the suction port 2 to which the above-described grille 10
is fitted, and is extended to be in contact with the top
plate portion 1b of the unit body 1. Also, the partition plate
6 is extended to be in contact with right and left side plate
portions 1c, and partitions the unit body 1 into two cham-
bers A and B.

[0016] That is, an air supply chamber A located on a
side of the suction port 2 and a heat exchange chamber
B located on a side of the discharge port 3 are formed
inside the unit body 1 with the partition plate 6 placed
betweenthe air supply chamber A and the heat exchange
chamber B. An air supply device S and an electric com-
ponent box 9 containing electric components for driving
and controlling the air supply device S etc. are arranged
in the air supply chamber A, as described later. Anindoor
heatexchanger5is arranged in the heat exchange cham-
ber B.

[0017] The air supply device S arranged in the air sup-
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ply chamber A comprises a two-shaft fan motor 15 whose
rotary shafts are projected from both sides, one or two
fans fitted to each of right and left rotary shafts of the fan
motor 15, and fan casings 17 each containing the fan.
[0018] When the fan motor 15 rotates and drives the
fans, the fans draw air from an axial direction and dis-
charge it from a circumferential direction. The fan casing
17 comprises a suction opening around the rotary shafts.
[0019] A discharge portbody 17a, passing through the
partition plate 6 and projecting toward the heat exchange
chamber B is integrally provided with the fan casing 17.
[0020] Onthe other hand, the electrical component box
9 arranged in the air supply chamber A is inserted into a
small space (gap) formed between the fan casing 17 and
the back surface portion 1d which is a wall surface of the
unit body 1, and attached, as described later.

[0021] The indoor heat exchanger 5 and a drain re-
ceiver 7 are contained in the heat exchange chamber B.
The drain receiver 7 is located below the indoor heat
exchanger 5. Since the unit body 1 is formed to be short-
ened in the vertical direction as much as possible, the
indoor heat exchanger 5 is obliquely arranged to be ex-
tremely inclined.

[0022] The drain receiver 7 is formed of, for example,
thick synthetic resin material. The drain receiver 7 is
formed in a large area covering almost the entire base
of the heat exchange chamber B in order to receive all
drain water drops generated by a refrigeration cycle op-
eration and dripped from the inclined indoor heat ex-
changer 5.

[0023] The drain receiver 7 is connected to a drain
hose, and communicates with a drain pump device D
arranged at a corner of the air supply chamber A. The
drain pump device D pumps up drain water gathering in
the drain receiver 7, and pumps it out in a predetermined
area.

[0024] An upper heat insulator 30 supporting an upper
end of the indoor heat exchanger 5 is provided in an
upper portion of the heat exchange chamber B. The up-
per heat insulator 30 is formed thick, as well as the drain
receiver 7, to prevent heat generation (warm heat and
cold heat) caused by a refrigeration cycle operation of
the indoor heat exchanger 5 from being transferred to a
plate material of the unit body 1.

[0025] Next, the electrical component box 9 arranged
in the air supply chamber A will be described.

[0026] FIG. 4 is a perspective view of a front surface
of the electrical component box 9. FIG. 5 is a perspective
view of a rear surface of the electrical component box 9.
[0027] The electrical component box 9 comprises a
box body 9A and a lid plate 9B, each of which is formed
by sheet metal working. The one whole surface of the
box body 9A is opened. A circuit board and electrical
components (not shown) are attached inside the box
body 9A from this opening. Also, part of a fixing tool for
attaching the circuit board projects toward a back surface
of the box body 9A. A swollen portion 20 for keeping
rigidity is provided on the lid plate 9B. The lid plate 9B is
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fitted to the opening of the box body 9A and covers the
inside of the box body 9A.

[0028] A pair of right and left attaching tongue portions
21 and 22 are provided in an upper end of the box body
9A and the lid plate 9B in the figure. The attaching tongue
portion 22 of the lid plate 9B is screwed and fixed to the
attaching tongue portion 21 of the box body 9A by an
attaching screw 23. An attaching screw 24 for fixing the
attaching tongue portion 21 to an attaching portion pro-
vided in the unit body 1 and described later is attached
to the attaching tongue portion 21 of the box body 9A.
[0029] As shown in only FIG. 5, a pair of right and left
holes 25 are provided in a lower end of the electrical
component box 9 in the figure. Each hole 25 comprises
a rectangular hole 25a which is rectangular and a fitting
notch 25b. The fitting notch 25b extends only one side
of the rectangular hole 25a which is along a longitudinal
direction of the electrical component box 9. The fitting
notch 25b extends the side in the longitudinal direction
of the electrical component box 9a.

[0030] In reality, the figure is turned upside down to
contain and arrange the electrical component box 9 in
the air supply chamber A of the unit body 1. That is, an
end in which the hole 25 is provided is on the side of a
top plate portion 9b, and an end in which the attaching
tongue portions 21 and 22 are provided is on the side of
a bottom plate portion 9a. The lid plate 9B on which the
swollen portion 20 shown in FIG. 4 is provided is directed
toward the air supply device S.

[0031] FIG. 6 is a perspective view illustrating part of
the internal structure of the unit body 1 before the elec-
trical component box 9 is attached. The direction of the
unit body 1 is made different from the actual direction to
easily illustrate the structure.

[0032] Alower end ofthe unitbody 1in FIG. 6 indicates
the back surface portion 1d. A drawn portion 28 formed
to be swollen inside the unit body 1 is provided in part of
the back surface portion 1d. The drawn portion 28 com-
prises a long relief hole a. The bottom plate portion 1a
forming a lower surface is attached to a front opening of
the unit body 1 in FIG. 6 later. A pair of right and left
attaching portions 29, each of which comprises a screw
hole, are provided in an area in which the bottom plate
portion 1a intersects the back surface portion 1d. The
pair of attaching portions 29 are located apart from each
other at a predetermined interval.

[0033] In addition, a back surface of the unit body 1 in
FIG. 6 is the top plate portion 1b, and a pair of right and
left projections 31 (only one of them shown) are provided
in an intermediate portion between the fan casing 17
which is a component of the air supply device S and the
back surface portion 1d. The pair of projections 31 are
provided apart from each other at a predetermined inter-
val. Each projection 31 is formed as described later, and
located nearly in face of an extension of the attaching
portion 29.

[0034] FIG. 7 is a perspective view illustrating the in-
ternal structure of the unit body 1 in which the electrical
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component box 9 is attached. Likewise, the direction of
the unit body 1 is consistent with that in FIG. 6 to easily
illustrate the structure.

[0035] In the figure, the electrical component box 9 is
on the back surface portion 1d of the unit body 1. Spe-
cifically, the electrical component box 9 is on the drawn
portion 28 provided in the back surface portion 1d. The
fixing tool projecting from the box body 9A of the electrical
component box 9 is inserted into the long relief hole a
provided in the drawn portion 28.

[0036] The attaching tongue portion 21 provided in the
box body 9A of the electrical component box 9 is overlaid
on the attaching portion 29 provided in the unit body 1,
and attached by an attaching screw after positioning. The
hole 25 provided in the electrical component box 9 is
fitted to the projection (not shown) of the unit body 1 and
attached as described later.

[0037] As shown above, the electrical component box
9is attached to small space between the air supply device
S and the back surface portion 1d of the unit body 1 in
the air supply chamber A. To be specific, the hole 25 is
engaged with the projection 31 of the top plate portion
1b of the unit body 1, and the electrical component box
9 is screwed and fixed to an end of the back surface
portion 1d.

[0038] FIG. 8A illustrates a first process for attaching
the electrical component box 9 to the unitbody 1. In FIG.
8A, the lid plate 9B is detached and only the box body
9A is shown for ease of understanding. A lower plate
surface in the figure is the back surface portion 1d of the
unit body 1. The electrical component box 9 is on the
drawn portion 28 provided in the back surface portion 1d.
[0039] The attaching portion 29 is formed to be swollen
in the end of the back surface portion 1d for attaching a
grille 10. The attaching portion 29 is displaced from the
attaching tongue portion 21 provided in the electrical
component box 9.

[0040] A back plate surface of the unit body 1 in the
figure is the top plate portion 1b. The projection 31 pro-
vided in the top plate portion 1bis inserted into and loose-
ly fitted to the hole 25 provided in the electrical component
box 9. Thus, the projection 31 can be extremely easily
fitted to the hole 25.

[0041] FIGS. 8B and 8C are an enlarged perspective
view and an enlarged elevation view illustrating a rela-
tionship between the projection 31 provided in the unit
body 1 by a cut-and-raised process and the hole 25 pro-
vided in the electrical component box 9.

[0042] The projection 31 is cut and raised to be rec-
tangular. The continuous two sides formed by an upper
side 31aand a left side 31b of the projection 31 especially
indicated by hatching in FIG. 8C are connecting sides
connecting the unit body 1. On the other hand, the con-
tinuous two sides formed by a lower side 31c and a right
side 31d of the projection 31 not indicated by hatching
are separated sides separated from the unit body 1.
[0043] The cut-and-raised height of the projection 31
cut and raised from the unit body 1 needs to be at least
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greater to some extent than the thickness of the plate of
the box body 9A which is a component of the electrical
component box 9.

[0044] On the other hand, the hole 25 comprises the
rectangular hole 25a and the fitting notch 25b. The rec-
tangular hole 25a is formed to be greater to some extent
than the rectangular projection 31 in vertical and horizon-
tal directions. The fitting notch 25b is cut especially from
an upper portion of the rectangular hole 25a in a horizon-
tal direction in the figure.

[0045] It should be noted that the fitting notch 25b is
formed along an extension of the upper side 31a of the
projection 31, the upper side 31a being connected to the
unit body 1. The length L of the fitting notch 25b is sub-
stantially identical to that of the upper side 31a of the
projection 31, or smaller than that of the upper side 31a.
The vertical width h of the fitting notch 25b is slightly
greater than the thickness of the plate of the unit body 1.
[0046] As described above, a back surface portion 9d
which is the box body 9A of the electrical component box
9 is put on the drawn portion 28 provided in the back
surface portion 1d of the unit body 1, and the rectangular
holes 25a forming part of the holes 25 of the electrical
component box 9 is loosely fitted to the projections 31 of
the unit body 1, then the electrical component box 9 is
slid and urged to the left in the figure.

[0047] In this state, the upper side 31a which is the
connecting side of the projection 31 enters the fitting
notch 25b which is cut in the horizontal direction at the
upper portion of the rectangular hole 25a. The rectangu-
lar hole 25a forming part of the hole 25 is displaced from
a cut-and-raised hole after the projection 31 is cut and
raised.

[0048] FIG. 9Ais a perspective view illustrating a state
where the electrical component box 9 is slid and urged
to a predetermined position of the unit body 1. FIG. 9B
is a perspective view illustrating a state of the hole 25
and the projection 31 at that time. FIG. 9C is an elevation
view of the hole 25 and the projection 31.

[0049] As stated above, the cut-and-raised height of
the projection 31 is set to be greater than the thickness
of the plate of the box body 9A which is the component
of the electrical component box 9. Thus, when the elec-
trical component box 9 is slid and urged in a predeter-
mined direction, the upper side 31a forming part of the
projection 31 of the unit body 1 is fitted to the fitting notch
25b forming part of the hole 25 of the electrical compo-
nent box 9, and the rectangular hole 25a gradually faces
the projection 31 and the cut-and-raised hole.

[0050] Finally, a distal portion of the fitting notch 25b
is hooked onto that of the upper side 31a of the projection
31, and further sliding and urging are restricted. The up-
per side 31a is fitted to almost entire part of the fitting
notch 25b based on the setting of the lengths of the fitting
notch 25b and the upper side 31a. Furthermore, since
the pair of right and left projections 31 and the pair of
right and left holes 25 are provided, the electrical com-
ponent box 9 is kept parallel at any position without being
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inclined, and a correct posture is kept.

[0051] An attaching hole provided in the attaching
tongue portion 21 of the electrical component box 9 at
this moment correctly faces the screw hole provided in
the attaching portion 29 formed to be swollen in the unit
body 1. Then, the attaching screw 24 is screwed to the
screw hole through the attaching hole. On the other hand,
the back surface portion 9d of the electrical component
box 9 is in contact with the drawn portion 28 provided in
the back surface portion 1d of the unit body 1 and slid on
the drawn portion 28.

[0052] Eventually, as shown in FIGS. 1, 3 and 5, the
electrical component box 9 is contained and arranged in
small space between the fan casing 17 forming part of
the air supply device S in the air supply chamber A and
the back surface portion 1d of the unit body 1. The back
surface portion 9d of the electrical component box 9
closely contacts the drawn portion 28 of the back surface
portion 1d of the unit body 1, and the upper side 31a of
the projection 31 is fitted to the fitting notch 25b forming
part of the hole 25.

[0053] Consequently, even if an interval between the
back surface portion 1d of the unit body 1 and the fan
casing 17 of the air supply device S is extremely short,
a position of the electrical component box 9 can be surely
regulated and the electrical component box 9 can be ar-
ranged without contacting the fan casing 17. Since the
attaching screw 24 is screwed to the attaching hole pro-
vided in the attaching tongue portion 21 of the electrical
component box 9 and the screw hole provided in the at-
taching portion 29 of the unit body 1, the electrical com-
ponent box 9 can be surely attached.

[0054] In particular, positioning of the electrical com-
ponent box 9 with respect to the unit body 1 and the air
supply device S can be easily made merely by inserting
the projection 31 of the unit body 1 into the hole 25 of the
electrical component box 9, and sliding the electrical
component box 9 in a predetermined direction. The at-
tachment is made using minimum number of attaching
screws 24 (two attaching screws 24), and improvement
of workability and reduction of working hours can be
achieved.

[0055] Even if the attaching screws 24 are detached
at the time of maintenance, the electrical component box
9remains hooked onto the unitbody 1 and is not dropped.
As a result, safety can be secured.

[0056] The projection 31 is cut and raised to be rec-
tangular. Two continuous sides 31c and 31d are sepa-
rated sides separated from the unit body 1, and the other
two continuous sides 31a and 31b are the connecting
sides connecting the unit body 1. Thus, the rigidity of the
projection 31 can be increased, and the projection 31
can fully bear an impact load, for example, during trans-
portation.

[0057] The projection 31 and the hole 25 are provided
in the top plate portions 1b and 9b of each of the unit
body 1 and the electrical component box 9. The drawn
portion 28 is provided in the back surface portion 1d of
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the unit body 1. The attaching portion 29 and the attach-
ing tongue portion 21 are provided in the bottom plate
portions 1a and 9a of each of the unit body 1 and the
electrical component box 9. Thus, the electrical compo-
nent box 9 can be easily positioned, and the rigidity of
the unit body 1 can be improved.

[0058] It should be noted that although the projection
31 is provided in the unit body 1 and the hole 25 is pro-
vided in the electrical component box 9, the embodiment
is not limited to this case. Conversely, even if the hole
25 is provided in the unit body 1 and the projection 31 is
provided in the electrical component box 9, the above
structure can be achieved.

[0059] Moreover, although a ceiling suspended air
conditioner has been described as an embodiment, the
embodiment is not limited to this type. Obviously, it can
be applied to a ceiling-mounted air conditioner which is
arranged on a back side of a ceiling board and whose
duct is connected to a suction port and a discharge port.
[0060] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

Claims
1. An air conditioner comprising:

an air conditioner body comprising an electrical
component box containing an electrical compo-
nent;

a drawn portion formed in the air conditioner
body to be swollen and configured to closely
contact the electrical component box;
aprojection provided in one of the air conditioner
body and the electrical component box by a cut-
and-raised process, and a hole which is provid-
ed in the other one of the air conditioner body
and the electrical component box, to which the
projection is fitted and which is slid along the
drawn portion of the air conditioner body and
hooked onto the projection; and

an attaching portion for screwing and fixing the
electrical component box to the air conditioner
body at a position at which the projection is
hooked onto the hole.

2. The air conditioner of Claim 1, wherein:

the projection is rectangular and comprises con-
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necting sides on which two continuous sides
connect to either the air conditioner body or the
electrical component box, and separated sides
on which the other two continuous sides are sep-
arated from either the air conditioner body or the
electrical component box; and

the hole comprises a rectangular hole opened
to be loosely fitted to the projection, and a fitting
notch which is cut from part of the rectangular
hole and to which one of the connecting sides
ofthe projection is fitted when the electrical com-
ponent box is slid.

3. The air conditioner of Claim 1, wherein:

each of the projection and the hole is provided
inatop plate portion of each of the air conditioner
body and the electrical component box;

the drawn portion is provided in a back surface
portion of the air conditioner body; and

the attaching portion is provided in a bottom
plate portion of each of the air conditioner body
and the electrical component box.

4. The air conditioner of Claim 1, wherein each of the
projection and the hole is provided in a plurality of
positions separated from each other along a sliding
direction of the electrical component box.
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