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(54)  Air conditioner

(67)  Anairconditioner includes anindoor unit (1) and
an electrical unit (8) accommodated in the indoor unit (1)
on a front side thereof. The electrical unit (8) includes a
base (8b), a substrate (8c) mounted on the base (8b) and
having electrical components placed thereon, and a cov-
er (8d) for covering the base (8b). The base (8b) has a
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groove portion (9) defined therein so as to extend along
an outer periphery thereof, and the cover (8d) has a pro-
trusion (10) formed therewith so as to be fitted into the
groove portion (9). This configuration complicates a path-
way of entry of impurities into the electrical unit (8), thus
restraining the impurities from entering the electrical unit

(8).
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to an arrange-
ment of an electrical unit mounted in an indoor unit of an
air conditioner.

Description of the Related Art

[0002] A conventional air conditioner includes an elec-
trical unit accommodating electrical components therein
and disposed on a front side of an indoor unit to increase
the width of an indoor heat exchanger to thereby increase
the amount of heat exchange (see, for example, Patent
Document 1).

Prior Art Document(s)
[0003]

Patent Document 1: Japanese Laid-Open Patent
Publication No. 8-110085

SUMMARY OF THE INVENTION

[0004] In the above-described conventional construc-
tion, however, because the electrical unit is positioned
on a wind way, it is likely that dust, impure substances,
or the like would be conveyed toward the electrical unit
by a wind. Accordingly, it is necessary to prevent such
impurities from entering the interior of the electrical unit.
[0005] The present invention has been developed to
overcome the above-described disadvantage.

[0006] It is accordingly an objective of the present in-
vention to provide an air conditioner capable of restrain-
ing impurities from entering the interior of the electrical
unit.

[0007] In accomplishing the above and other objec-
tives, the air conditioner according to the present inven-
tion includes an indoor unit and an electrical unit accom-
modated in the indoor unit on a front side thereof, wherein
the electrical unit includes a base, a substrate mounted
on the base and having electrical components placed
thereon, and a cover for covering the base. The base
has a groove portion defined therein so as to extend along
an outer periphery thereof, and the cover has a protrusion
formed therewith so as to be fitted into the groove portion.
[0008] The air conditioner according to the present in-
vention is effective in restraining impurities from entering
the electrical unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above and other objectives and features of
the present invention will become more apparent from
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the following description of a preferred embodiment
thereof with reference to the accompanying drawings,
throughout which like parts are designated by like refer-
ence numerals, and wherein:

Fig. 1 is a perspective view of an indoor unit of an
air conditioner embodying the present invention;
Fig. 2A is a front view of the indoor unit of Fig. 1;
Fig. 2B is a front view of the indoor unit of Fig. 1 with
a front panel removed;

Fig. 3Ais a cross-sectional view taken along line A-A
in Fig. 2A when the indoor unit is not in operation;
Fig. 3B is a cross-sectional view taken along line A-A
in Fig. 2A when the indoor unit is in operation;

Fig. 4 is a perspective view of an electrical unit
mounted in the indoor unit of Fig. 1;

Fig. 5is an exploded perspective view of the electri-
cal unit of Fig. 4;

Fig. 6 is an exploded perspective view of the indoor
unit of Fig. 1, particularly depicting a positional rela-
tionship between the electrical unit and afilter frame;
Fig. 7 is a cross-sectional view taken along line B-B
in Fig. 4;

Fig. 8 is an enlarged cross-sectional view of a mating
portion between a base and a cover of the electrical
unit of Fig. 4;

Fig. 9A is an enlarged perspective view of a portion
C encircled by a dotted line in Fig. 4;

Fig. 9B is a front view of the portion C as viewed from
a direction indicated by D;

Fig. 10 is a perspective view of the base and the
cover installed;

Fig. 11A is an exploded perspective view of one of
a plurality of connections between the base and the
cover;

Fig. 11 B is a perspective view of the connection of
Fig. 11A after assemblage;

Fig. 12A is a front view of a stopper mounted to the
connection of Fig. 11A; and

Fig. 12B is a view similar to Fig. 12A, but depicting
a modification thereof.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S)

[0010] An air conditioner according to the present in-
vention includes an indoor unit and an electrical unit ac-
commodated in the indoor unit on a front side thereof,
wherein the electrical unit includes a base, a substrate
mounted on the base and having electrical components
placed thereon, and a cover for covering the base. The
base has a groove portion defined therein so as to extend
along an outer periphery thereof, and the cover has a
protrusion formed therewith so as to be fitted into the
groove portion. This configuration complicates a pathway
of entry of impurities into the interior of the electrical unit,
thus restraining the impurities from entering the electrical
unit.
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[0011] Advantageously, a flame-retardant member is
interposed between the base and the cover to enhance
safety.

[0012] Itis preferred that the flame-retardant member
be flexible to enhance the sealing performance between
the base and the cover.

[0013] Again advantageously, the base includes anin-
ner side wall and an outer side wall confronting each
other, and the groove portion is formed therebetween,
the inner side wall being higher than the outer side wall.
This configuration further prevents impurities from enter-
ing the electrical unit.

[0014] Itis also preferred that a sheet-metal cover for
covering the cover be provided to prevent fire from
spreading outside, thereby enhancing safety.

[0015] An outer surface of the sheet-metal cover is
preferably coated or painted to restrain a user from being
injured by edges or burrs of the sheet-metal during main-
tenance, thus further enhancing safety.

[0016] The cover preferably has a groove portion de-
fined therein, in which an end portion of the sheet-metal
cover is inserted. The groove portion acts to cover or
conceal the edges of the sheet-metal cover, thereby fur-
ther enhancing safety.

[0017] A preferred embodiment of the present inven-
tion is explained hereinafter with reference to the draw-
ings, but the present invention is not limited thereto.
[0018] Fig. 1 is a perspective view of an indoor unit of
an air conditioner embodying the present invention. Fig.
2A is a front view of the indoor unit with a front panel
installed, while Fig. 2B is a front view of the indoor unit
with the front panel removed. Fig. 3A is a cross-sectional
view taken along line A-A in Fig. 2A when the indoor unit
is not in operation, while Fig. 3B is a cross-sectional view
taken along line A-Ain Fig. 2A when the indoor unit is in
operation.

[0019] The air conditioner in this embodiment includes
an indoor unit 1 to be installed in a room and an outdoor
unit (not shown) to be installed outside the room, both
connected to each other via refrigerant piping and electric
wires.

[0020] A construction of the indoor unit 1 is explained
hereinafter with reference to Fig. 1, Figs. 2A and 2B, and
Figs. 3A and 3B.

[0021] The indoor unit 1 in this embodiment has an
upper suction opening 2a defined in an upper wall there-
of, through which indoor air is sucked from above, and a
front suction opening 2b defined in a front wall thereof
through which indoor air is sucked from front. The indoor
unit 1includes afront panel 2 for covering the front suction
opening 2b from front. When the indoor unit 1 is brought
into operation, the front panel 2 moves forward to open
the front suction opening 2b, thereby increasing the
amount of air sucked through the front suction opening
2b.

[0022] Also, the indoor unit 1 has a discharge opening
3 defined therein to blow outinto a room air that has been
sucked into the indoor unit 1. The indoor unit 1 also in-
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cludes a plurality of vertical wind direction changing
blades 3a and a plurality of horizontal wind direction
changing blades 3 disposed in proximity to the discharge
opening 3 to vertically and horizontally change the direc-
tion of air blown out through the discharge opening 3,
respectively. The indoor unit 1 accommodates therein an
indoor heat exchanger 5 generally in the form of an in-
verted V, an indoor fan 6 for conveying air sucked into
the indoor unit 1 toward a room through the discharge
opening 3, and an air filter 7 for collecting dust. The air
filter 7 is held by a filter frame 7a, on which an automatic
cleaning device for automatically cleaning the air filter 7
is mounted. Detailed explanation of the automatic clean-
ing device is omitted.

[0023] Operation of the indoor fan 6 generates an air
current, which in turn causes indoor air to be sucked into
the indoor unit 1 through the upper suction opening 2a
and the front suction opening 2b. The air sucked into the
indoor unit 1 is heat exchanged with a refrigerant in the
indoor heat exchanger 5 so that cold or warm air may be
introduced into a room during cooling or heating.
[0024] In the indoor unit 1 of the above-described con-
struction, an electrical unit 8 is disposed at a location
delimited by the upper suction opening 2a, the front suc-
tion opening 2b, and a front face of the indoor heat ex-
changer 5. This arrangement of the electrical unit 8 can
make effective use of a dead space delimited by the up-
per suction opening 2a, the front suction opening 2b, and
the front face of the indoorheatexchanger5. Accordingly,
it is not necessary to arrange the electrical unit 8 lateral
to the indoor heat exchanger 5 and, hence, the width of
the indoor heat exchanger 5 can be increased, thus mak-
ing it possible to enhance the heat exchanging perform-
ance of the indoor heat exchanger 5.

[0025] Also, the electrical unit 8 includes a substrate,
on which electrical components are placed, and accord-
ingly generates heat, but the electrical unit 8 is cooled
by a wind (indoor air) sucked through the upper suction
opening 2a and front suction opening 2b. Further, be-
cause the electrical unit 8 is disposed above the indoor
heatexchanger 5, drainage water generated in the indoor
heat exchanger 5 is prevented from dripping on the elec-
trical unit 8, thus making it possible to enhance the reli-
ability.

[0026] A construction of the electrical unit 8 is ex-
plained hereinafter. Fig. 4 is a perspective view of the
electrical unit 8, and Fig. 5 is an exploded perspective
view of the electrical unit 8. Fig. 6 is an exploded per-
spective view depicting a positional relationship between
the electrical unit 8 and the filter frame 7a.

[0027] As shown in Figs. 4 to 6, the electrical unit 8
includes a support plate 8a made by sheet-metal
processing, a base 8b made of a flame-retardant resin,
a substrate 8c on which electrical components are
placed, a cover 8d made of a flame-retardant resin, and
a metal cover 8e made by sheet-metal processing. An
ABS resin and the like can be used for the flame-retardant
resin to form the base 8b and the cover 8d.
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[0028] Aterminalblock 8fis separately disposed lateral
to the electrical unit 8 and connected to electric wires that
connect the electrical components on the substrate 8c
and those accommodated in an outdoor unit (not shown).
A connecting portion to which the electric wires are con-
nected is positioned at the front to allow wiring or other
work from a front side.

[0029] The support plate 8a is disposed to support re-
spective ends of the filter frame 7a. Because the support
plate 8a is made by sheet-metal processing, it can pre-
vent deformation of the electrical unit 8 that may be
caused by an external force, for example, during trans-
portation. Also, even if a worker applies an external force
to the electrical unit 8 during maintenance, the shape of
the support plate 8a acts to restrain a reduction in the
distance between the electrical unit 8 and the filter frame
7a, thereby ensuring a predetermined amount of air to
be sucked into the indoor unit 1. It is to be noted that the
filter frame 7a and the support plate 8a may be connected
to each other by screws or engaged with each other.
[0030] The support plate 8a extends over an entire
width (longitudinal direction) of the filter frame 7a. The
substrate 8c is placed on a right side of the support plate
8a, and an opening or wind way 8g is formed on a left
side of the support plate 8a so as not to impede an air
current. The opening 8g acts to reduce a resistance to
draft. The arrangement (positional relationship) of the
substrate 8c and the opening 8g is not particularly limited,
and it may be reversed horizontally or vertically.

[0031] Fig. 7 is a cross-sectional view taken along line
B-B in Fig. 4 depicting the electrical unit 8, and Fig. 8 is
an enlarged cross-sectional view of a mating portion be-
tween the base 8b and the cover 8d. As shown in Figs.
7 and 8, the base 8b has a groove portion (groove con-
figuration) 9 defined therein so as to extend along an
outer periphery (circumference) thereof. Thatis, the base
8b has an inner side wall 9a and an outer side wall 9b
along the outer periphery thereof so as to confront each
other, and the groove portion 9 is formed between the
inner side wall 9a and the outer side wall 9b.

[0032] Ontheotherhand,the cover8dhas a protrusion
10 formed therewith at a location confronting the groove
portion 9. The cover 8d is mounted to the base 8b by
fitting the protrusion (protruding portion) 10 into the
groove portion 9. A flame-retardant member 12 is inter-
posed between the inner side wall 9a of the base 8b and
a portion of the cover 8d confronting the inner side wall
9a to enhance safety.

[0033] Itis preferred that the groove portion 9 and the
protrusion 10 be engaged with each other without any
gap therebetween. It is, however, difficult to eliminate a
gap 11 due to, for example, manufacturing errors.
[0034] Forthisreason, itis preferred that the flame-re-
tardant member 12 be a flexible or elastic member such
as, forexample, an EPT sealing material. When the cover
8d is fitted to the base 8b, the use of such a member
allows deformation of the flame-retardant member 12,
thereby filling the gap 11.
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[0035] By doing so, it becomes possible to restrain for-
eign substances (impurities) from entering the electrical
unit 8 and also restrain fire, which may occur inside the
electrical unit 8, from spreading outside.

[0036] In this embodiment, the groove portion 9 is
formed between the inner side wall 9a and the outer side
wall 9b, and a height H1 of the inner side wall 9a is higher
than a height H2 of the outer side wall 9b. As a result,
even if foreign substances enter the groove portion 9
over the outer side wall 9b for some reason, they are
restrained from penetrating inside of the electrical unit 8
because of the presence of the higher inner side wall 9a.
[0037] Also, inthis embodiment, the sheet-metal cover
8e is mounted on the cover 8d to further restrain fire,
which may occur inside the electrical unit 8, from spread-
ing outside.

[0038] Further, in this embodiment, an outer surface
of the sheet-metal cover 8e is coated or painted to there-
by restrain a user from being injured by edges or burrs
of the sheet-metal during maintenance.

[0039] In this embodiment, both the cover 8d and the
sheet-metal cover 8e are formed along the upper suction
opening 2a and the front suction opening 2b and, in par-
ticular, both the cover 8d and the sheet-metal cover 8e
are generally formedinto atrapezoidal shape. This shape
allows the electrical unit 8 to be accommodated in a gen-
erally triangular dead space that is formed by the upper
suction opening 2a, the front suction opening 2b, and the
front face of the indoor heat exchanger 5.

[0040] Fig. 9A is an enlarged perspective view of a
portion C encircled by a dotted line in Fig. 4, and Fig. 9B
is a front view of the portion C as viewed from a direction
of D in Fig. 9A.

[0041] As shown in Figs. 9A and 9B, the cover 8d has
agroove portion 13 defined therein, in which an end por-
tion of the sheet-metal cover 8e is inserted for fixation of
the sheet-metal cover 8e on the cover 8d.

[0042] Thegroove portion 13 accommodates or covers
edges of the sheet-metal cover 8e, thus enhancing safety
during maintenance.

[0043] How to mount the cover 8d to the base 8b is
explained hereinafter.

[0044] Fig. 10is a perspective view of the base 8b and
the cover 8d installed.

[0045] As shown in Fig. 10, the cover 8d is mounted
to the base 8b so as to be rotatable about a plurality of
connections 14 to open upward. That is, the electrical
unit 8 is provided with the plurality of connections 14 on
an upper side thereof.

[0046] The cover 8d has a protrusion 15 formed there-
with or otherwise rigidly secured thereto, and the base
8b has a catch 16 similarly formed therewith or otherwise
rigidly secured thereto. Engagement of the protrusion 15
of the cover 8d with the catch 16 of the base 8b prevents
rotation of the cover 8d to thereby hold the cover 8d in a
closed position.

[0047] Although the cover 8d and the base 8d may be
so designed that the former has a catch and the latter
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has a protrusion, the construction as described in this
embodiment allows easy removal of the protrusion 15
from the catch 16 and subsequent rotation of the cover
8d toward an open direction by merely applying a force
to the cover 8d in the open direction, thus enhancing the
workability.

[0048] Becausethecover8dcanbeopened by rotating
the cover 8d upward about the plurality of connections
14, the interior of the electrical unit 8 accommodated in
the indoor unit 1, which is normally installed high in a
room, can be confirmed from below during maintenance,
thus making it possible to enhance the workability during
maintenance.

[0049] A configuration of the connections 14 is ex-
plained hereinafter. Fig. 11A is an exploded perspective
view of one of the plurality of connections 14, and Fig.
11 B is a perspective view of the connection of Fig. 11A
after assemblage.

[0050] Maintenance work for the electrical unit 8 in-
cludes replacement of the substrate 8c and, hence, a
construction of the electrical unit 8 that allows easy re-
placement of the substrate 8c can enhance the working
efficiency.

[0051] In view of this, in this embodiment, the connec-
tions 14 are configured to allow rotation of the cover 8d.
Specifically, each connection 14 includes a shaft hole 17
formed in the base 8b and a rotary shaft 18 mounted to
the cover 8d.

[0052] In this embodiment, the rotary shaft 18 is pro-
vided with a stopper 19 to avoid removal of the rotary
shaft 18 from the shaft hole 17. The rotary shaft 18 has
a groove (not shown) defined therein, in which the stop-
per 19 is received. The stopper 19 is generally formed
into a C and accordingly has an opening for insertion of
the rotary shaft 18, thus resulting in easy attachment of
the stopper 19 to the rotary shaft 18.

[0053] Fig. 12A is a front view of the stopper 19, and
as shown therein, the stopper 19 has two recesses de-
fined therein at an inner periphery thereof. That is, the
stopper 19 has two narrowed portions 20 each having a
width L (distance between an inner peripheral edge and
an outer peripheral edge) shorter than that of other por-
tions.

[0054] The narrowed portions 20 allow the stopper 19
to elastically deform outward when the stopper 19 is at-
tached to the rotary shaft 18. Fig. 12A depicts the stopper
19 having the two narrowed portions 20, but the present
invention is not limited thereto. By way of example, the
stopper 19 may have only one narrowed portion 20 as
shown in Fig. 12B or three or more narrowed portions.
[0055] Also, in the plurality of connections 14 in this
embodiment, all the rotary shafts 18 are inserted into
respective shaft holes 17 from the same direction to
thereby enhance the workability during maintenance.
[0056] As described above, according to the air con-
ditioner in this embodiment, the arrangement of the elec-
trical unit 8 on a front side of the indoor unit 1 can increase
the width (longitudinal length) of the indoor heat exchang-
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er 5 to enhance the heat exchanging performance. Also,
because the electrical unit 8 is positioned on a wind way
or air-conveying path, the cooling effect on the electrical
unit 8 can be enhanced. Further, because the flame-re-
tardant member 12 acts to prevent foreign substances
such as dust or dirt from entering the electrical unit 8, the
air conditioner is highly reliable.

[0057] Although the present invention has been fully
described by way of a preferred embodiment with refer-
ence to the accompanying drawings, it is to be noted here
that various changes and modifications will be apparent
to those skilled inthe art. Therefore, unless such changes
and modifications otherwise depart from the scope of the
appended claims, they should be construed as being in-
cluded therein.

[0058] The presentinvention is applicable not only to
an air conditioner in which an indoor unit is connected to
an outdoor unit, but also to a multi-air conditioner in which
aplurality of indoor units are connected to an outdoor unit.

EXPLANATION OF REFERENCE NUMERALS
[0059]

1 indoor unit

2 front panel
8

electrical unit
8a  support plate

8b base
8c  substrate
8d cover

8e  sheet-metal cover
8f terminal block

9 groove portion

10  protrusion

Claims

1. An air conditioner comprising an indoor unit (1) and
an electrical unit (8) accommodated in the indoor
unit (1) on a front side thereof,
characterized in that
the electrical unit (8) comprises a base (8b), a sub-
strate (8c) mounted on the base (8b) and having
electrical components placed thereon, and a cover
(8d) for covering the base (8b),
the base (8b) has a groove portion (9) defined therein
so as to extend along an outer periphery thereof, and
the cover (8d) has a protrusion (10) formed therewith
so as to be fitted into the groove portion (9).

2. Theairconditioneraccordingto claim 1, further com-
prising a flame-retardant member (12) interposed
between the base (8b) and the cover (8d).

3. The air conditioner according to claim 2, wherein the
flame-retardant member (12) is flexible.
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The air conditioner according to any one of claims 1
to 3, wherein the base (8b) comprises an inner side
wall (9a) and an outer side wall (9b) confronting each
other, and the groove portion (9) is formed therebe-
tween, the inner side wall (9a) being higher than the
outer side wall (9b).

The air conditioner according to any one of claims 1
to 4, further comprising a sheet-metal cover (8e) for
covering the cover (8d).

The air conditioner according to claim 5, wherein an
outer surface of the sheet-metal cover (8e) is coated
or painted.

The air conditioner according to claim 5 or 6, wherein
the cover (8d) has a groove portion defined therein,
in which an end portion of the sheet-metal cover (8e)
is inserted.
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Fig. 1
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Fig. 4
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Fig. 5
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Fig. 7
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Fig. 8
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Fig. 9A Fig. 9B
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Fig. 11A Fig. 11B
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