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(54) AIR CONDITIONER INSTALLATION ATTACHMENT AND INSTALLATION CONSTRUCTION

(57) An air conditioner (1) is brought into engage-
ment with a fixing device (80) after the fixing device (80)
having a generally L-shaped configuration to extend
along the top and rear faces (10a) and (10b) of the air
conditioner (1) is fixed to the wall (72) or ceiling (71) of

a room. If necessary, the air conditioner (1) is further
secured to the fixing device (80) by using bolts or the
like, whereby fixing strength and workability in fixing the
air conditioner are improved.
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Description

Technical Field

[0001] The present invention relates to a fixing
device and a fixing structure for an air conditioner and,
more particularly, to measures for improving fixing
strength and workability in fixing the air conditioner.

Background Art

[0002] Conventional air conditioners include a wall-
mounted type as disclosed in Japanese Examined Pat-
ent Publication No. SHO 59-25927 and a ceiling-sus-
pended type as disclosed in Japanese Examined Patent
Publication No. SHO 63-15494, of which the wall-
mounted air conditioner is designed to be fixed by, e.g.,
securing a fixing board having a hook provided on an
upper portion thereof to a side wall of a room and hang-
ing the air conditioner on the hook of the fixing board.
[0003] On the other hand, the ceiling-suspended air
conditioner is typically designed to be fixed to hanger
bolts buried in a ceiling. In a specific example, a casing
of the air conditioner is fixed to the ceiling by tightening,
from above and below, a plurality of nuts screwed into
the hanger bolts with the bolts extending through fixing
holes formed in the casing.
[0004] However, if the depth of the casing from its
front face to its rear face is increased, the fixing struc-
ture of the wall-mounted air conditioner in which only
the rear face of the casing is fixed by using the fixing
board presents a problem in terms of strength.
[0005] If a fixing structure as used in the conven-
tional ceiling-suspended air conditioner is to be adopted
to the wall-mounted air conditioner, a plurality of work-
ers are required to perform a fixing operation, of which
one is expected to support the air conditioner at the
position at which the hanger bolts extend through the
fixing holes and another is expected to tighten the nuts
against the hanger bolts, so that a problem associated
with workability arises.

Disclosure of Invention

[0006] The present invention has been achieved in
view of the foregoing. It is therefore a first object of the
present invention to enhance fixing strength in a fixing
structure for a wall-mounted air conditioner. A second
object of the present invention is to provide a fixing
structure which is also applicable to a ceiling-sus-
pended air conditioner and thereby improve workability.
[0007] The present invention fixes an air conditioner
(1) by fixing, to a side wall (72) or ceiling (71) of a room,
a fixing device (80) with which a lower portion of a rear
face (10b) of the air conditioner (1) and a portion of the
air conditioner (1) anterior thereto are engaged and
then bringing the air conditioner (1) into engagement
with the fixing device (80).

[0008] Specifically, first solving means used in the
present invention is a fixing device for an air conditioner,
the device comprising a vertical plate member (81)
extending along a rear face (10b) of an air conditioner
(1) and a horizontal plate member (82) extending for-
wardly from the vertical plate member (81), the vertical
plate member (81) and the horizontal plate member (82)
being formed integrally, the vertical plate member (81)
comprising first fastening means (83) to be engaged
with a lower portion (10f) of the rear face of the air con-
ditioner (1) and the horizontal plate member (82) com-
prising second fastening means (84) to be engaged with
the air conditioner (1) in a position anterior to the first
fastening means (83).

[0009] In second solving means used in the present
invention, the vertical plate member (81) is formed with
fixing holes (H3) for fixing the fixing device to a side wall
(72) of a room and the horizontal member (82) is formed
with fixing holes (H1) for bolts (90, 95) for fixing the air
conditioner (1).
[0010] In third solving means used in the present
invention, the fixing holes (H1) of the horizontal plate
member (82) are formed in positions corresponding to
the hanger bolts (95) of a ceiling (71) for fixing the air
conditioner (1).
[0011] In fourth solving means used in the present
invention, the first fastening means is first hooks (83)
provided on a lower end portion of the vertical plate
member (81) and the second fastening means is sec-
ond hooks (84) provided on left and right edge portions
of the horizontal plate member (82) to be engaged with
side edge portions (10g) of the air conditioner (1), the
second hooks (84) being formed of an elastic material
and comprising respective base portions (84a) located
along the side edge portions (10g) of the air conditioner
(1) and respective tip engaging portions (84b) formed to
bend inwardly of the side edge portions (10g) of the air
conditioner (1) from respective lower ends of the base
portions (84a).
[0012] Fifth solving means used in the present
invention assumes a fixing structure for fixing an air con-
ditioner (1) by using the fixing device (80) according to
the first solving means. The air conditioner (1) com-
prises a first engaging portion (10f) to be engaged with
a first fastening means (83) and a second engaging por-
tion (10g) to be engaged with a second fastening
means (84).
[0013] In sixth solving means used in the present
invention, the first fastening means (83) and second fas-
tening means (84) of the fixing device (80) and the first
engaging portion (10f) and second engaging portion
(10g) of the air conditioner (1) are engaged with each
other with a top face (10a) of the air conditioner (1)
extending nearly along the horizontal plate member (82)
of the fixing device (80), a position at which the air con-
ditioner (1) is engaged with the fixing device (80) being
determined such that a gap for adjusting the position of
the air conditioner (1) is formed between the horizontal
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plate member (82) of the fixing device (80) and the top
face (10a) of the air conditioner (1).

[0014] In the first and fifth solving means, the fixing
device (80) is fixed first to the side wall (72) or ceiling
(71) of the room. Then, the first engaging portion (10f)
as the lower portion of the rear face (10b) of the air con-
ditioner (1) is brought into engagement with the first fas-
tening means (83) and the second engaging portion
(10g) of the air conditioner (1) anterior to the first
engaging portion (10f) is brought into engagement with
the second fastening means (84), whereby the air con-
ditioner (1) is fixed to the fixing device (80).
[0015] In the second solving means, the fixing
device (80) is fixed to the side wall (72) of the room by
using the fixing holes (H3) of the vertical plate member
(81), the air conditioner is fastened to the fixing device in
the same manner as in the first and fifth solving means,
and then the air conditioner (1) is secured to the hori-
zontal plate member (82) of the fixing device (80) by
using the bolts (90). In this case, the fastening means
(83,84) and the engaging portions (10f,10g) are used to
temporarily fasten the air conditioner (1) to the fixing
device (80).
[0016] In the third solving means, the fixing device
(80) can be fixed to the hanger bolts (95) through the
ceiling (71). Thereafter, the air conditioner (1) can be
secured to the fixing device (80) after it is temporarily
fastened thereto in the same manner as in the second
solving means.
[0017] In the fourth solving means, the side edge
portions (10g) of the air conditioner (1) can be hung on
the tip engaging portions (84b) of the second hooks
(84) by raising the front side of the air conditioner (1)
after hanging the lower portion (10f) of the rear face
(10b) of the air conditioner (1) on the first hooks (83). At
that time, the second hooks (84) are widened under
pressure by the side edge portions (10g) of the air con-
ditioner (1) passing therebetween and elastically
deformed. The second hooks (84) recover the original
configurations after the side edge portions (10g) have
passed through the tip engaging portions (84b) and
come into engagement with the side edge portions
(10g).
[0018] In the sixth solving means, a predetermined
gap is formed between the horizontal plate member (82)
of the fixing device (80) and the top face (10a) of the air
conditioner (1) when the air conditioner (1) is fastened
to the fixing device (80). This allows the inclination of
the air conditioner (1) to be adjusted finely by, e.g, differ-
ently tightening the bolts (90) against the front, rear, left,
and right sides of the air conditioner (1) in securing the
air conditioner (1) to the horizontal plate (82).
[0019] With the first and fifth solving means, the air
conditioner (1) is installed in the room by bringing the
first engaging portion (10f) on the lower portion of the
rear face of the air conditioner (1) and the second
engaging portion (10g) of the air conditioner (1) anterior
to the first engaging portion (10f) into engagement with

the first fastening means (83) and second fastening
means (84) of the fixing device (80) fixed to the side wall
(72) or ceiling (71) of the room. This provides strong fix-
ation even if the air conditioner (1) is of the type having
a large depth and thereby attains the first object.

[0020] With the second solving means, after the
vertical plate member (81) of the fixing device (80) is
fixed to the side wall (72) of the room, the air conditioner
(1) is temporarily fastened to the fixing device (80) and
then secured to the horizontal plate member (82). This
provides stronger fixation.
[0021] With the third solving means, if the fixing
device (80) is fixed to the hanger bolts (95) through the
ceiling (71), the air conditioner (1) can be fastened tem-
porarily to the fixing device (80) and then secured
thereto. This obviates the necessity for a worker who
supports the air conditioner (1) in tightening the nuts
against the hanger bolts (95). Thus, the fixing device
(80) is also applicable to the ceiling-suspended air con-
ditioner (1) and fixing workability can be enhanced,
whereby the second object is attained. The third solving
means also offers the advantage that the air conditioner
(1) can be fixed to either of the side wall (72) and ceiling
(71) of the room and placement flexibility is enhanced.
[0022] With the fourth solving means, the air condi-
tioner (10) can be fastened to the fixing device (80) by
merely raising the front side of the air conditioner (1)
after hanging the lower portion (10f) of the rear face
(10b) of the air conditioner (1) on the first hooks (83), so
that fixation is performed easily.
[0023] With the sixth solving means, the air condi-
tioner (1) having, e.g., a large depth and therefore likely
to be inclined forwardly when it is fixed is prevented from
being inclined forwardly and can be held in a horizontal
position. Even if the ceiling (71) or the side wall (72) is
inclined, the inclination of the air conditioner (1) can be
adjusted in accordance with the inclination of the ceiling
(71) or the side wall (72).

Brief Description of Drawings

[0024]

Figure 1 is a perspective view of an air conditioner
according to an embodiment of the present inven-
tion;
Figure 2 is an exploded perspective view of the air
conditioner of Figure 1;
Figure 3 is a vertical cross-sectional view of the air
conditioner of Figure 1;
Figure 4 is a plan view showing the placement of
components in the air conditioner of Figure 1;
Figure 5 is a front view showing the placement of
the components in the air conditioner of Figure 1;
Figure 6 is a side view showing the placement of
the components in the air conditioner of Figure 1;
Figure 7 is an exploded perspective view showing a
fixing structure for the air conditioner of Figure 1;
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Figure 8 is a view showing the fixation of the air
conditioner of Figure 1 to a side wall of a room;

Figure 9 is a view showing a vertical plate member
of a fixing device used in the fixing structure of Fig-
ure 7;
Figure 10 is a partial enlarged view of the air condi-
tioner secured to the fixing device;
Figure 11 is a partial enlarged view showing the
fastening of the air conditioner to the fixing device;
and
Figure 12 is a view showing the fixation of the air
conditioner to the ceiling of the room.

Best Mode for Carrying Out the Invention

[0025] Referring now to the drawings, the embodi-
ments of the present invention will be described in
detail.
[0026] As shown in Figure 1, an air conditioner (1)
of the present embodiment is installed at a corner por-
tion defined by a ceiling (71) of a room and a side wall
(72) of the room. The air conditioner (1) has a casing
(10) fixed to the ceiling (71) or the side wall (72) via a fix-
ing device (80), which will be described later but not
shown in Figure 1.
[0027] The casing (10) is composed of a main body
(11) configured as a flat and horizontally elongated rec-
tangular parallelepiped and a swelling portion (13)
which protrudes downwardly from the bottom face of the
main body (11). The main body (11) of the casing (10) is
configured to have a reduced thickness in the vertically
direction such that it is placed along the ceiling (71) of
the room and protrudes in a reduced amount from the
ceiling (71) in the fixed state.
[0028] As shown in Figures 1 and 3, the swelling
portion (13) of the casing (10) is designed to protrude
from the bottom face of the main body (11) gradually
downwardly from the front side toward the rear side.
That is, the swelling portion (13) is configured to pro-
trude gradually downwardly toward the side wall (72) of
the room (70) in the fixed state.
[0029] Specifically, the swelling portion (13) have a
front surface or a lower surface configured as an
inclined surface (14) inclined gently downwardly from
the front edge thereof continued to the main body (11)
toward the rear surface. The casing (10) is configured
as a whole to be thinner on the front side than on the
rear side. On the other hand, the rear surface of the
swelling portion (13) is formed as a vertically rising face
(15) along the side wall (72) of the room, which is con-
tinued to the rear face of the main body (11). The both
side surfaces of the swelling portion (13) are continued
to the side portions of the lower face of the main body
(11).
[0030] The front edge of the inclined surface (14) of
the swelling portion (13) is located slightly posterior to
the front end of the main body (11), while the both side
edges of the swelling portion (13) are located slightly

interior to the both side ends of the main body (11). The
front and both side portions of the main body (11) are
formed with respective projecting edge portions (12)
projecting forwardly and bilaterally of the swelling por-
tion (13). The projecting edge portions (12), i.e., the
front edge and both edge portions of the main body (11)
of the casing (10) are composed of a combination of
curved surfaces to have slightly rounded configurations,
as shown in Figures 3, 5, and 6.

[0031] The casing (10) is formed with an air inlet
(41) for introducing room air from below into the casing
(10) by suction and with air outlets (43, 44) for discharg-
ing conditioned air into the room. The air inlet (41) is
formed in the inclined surface (14) of the swelling por-
tion (13) of the casing (10), while the air outlets (43, 44)
are formed in the main body (11) of the casing (10) from
the front face thereof to the both side faces thereof. Of
the air outlets (43, 44), the portion located in the front
face of the main body (11) is formed into the front air
outlet (43) and the portions located in the both side
faces of the main body (11) are formed into the side air
outlets (44). Since the main body (11) of the casing (10)
is formed with the projecting edge portions (12), the air
inlet (41) and the air outlets (43, 44) are located at a
specified distance from each other.
[0032] On the other hand, the casing (10) is com-
posed of a top panel (10a), a rear panel (10b), front
panels (10c, 10d), and right and left side panels (10e),
as shown in the exploded perspective view of Figure 2.
The top panel (10a), the rear panel (10b), and the front
panels (10c, 10d) are members fixed to each other to
be integrated. The side panels (10e) are detachable
from the top panel (10a), the rear panel (10b), and the
front panels (10c, 10d). The side panels (10e) can be
attached to the air conditioner after the air conditioner is
assembled without the side panels (10e) and fixed to
the ceiling (71) or to the side wall (72). The side panels
(10e) are attached to the casing (10) of the air condi-
tioner (1) fixed to the ceiling (71) or to the side wall (72)
with the fixing device (80), thereby covering up and hid-
ing the fixing device (80) from the outside.
[0033] The front air outlet (43) is formed between
the front panels (10c, 10d) of the casing (10). A horizon-
tal flap (51) is disposed in the front air outlet (43). The
horizontal flap (51) is held by stays (51a) such that the
discharge angle of the front air outlet (43) is adjustable.
One of the stays (51a) is provided with a swing unit
(51b) for changing the angle of the horizontal flap (51).
On the other hand, a horizontal flap (51) and a swing
mechanism (not shown) for adjusting the angle of the
horizontal flap (51) are incorporated in each of the side
panels (10e) such that the direction in which the condi-
tioned air is discharged from the side air outlets (44) is
manually adjustable.
[0034] An air passage (45) connected from the air
inlet (41) to each of the air outlets (43, 44) is formed in
the casing (10). Two fans (20R, 20L) for sucking the
room air from below and laterally discharging the air and
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a heat exchanger (30) for generating the conditioned air
from the room air are disposed in the air passage (45).
An air filter (65) is disposed below the centrifugal fans
(20R, 20L) and adjacent the air inlet (41).

[0035] Each of the fans (20R, 20L) is formed as a
so-called turbo fan which is a kind of centrifugal fan. A
drive shaft (26) of a fan motor (25) extending vertically
(in upward and downward directions) is coupled to each
of the fans (20R, 20L). The fans (20R, 20L) are rota-
tively driven by the respective fan motors (25) to laterally
discharge the air sucked from below.
[0036] Each of the fans (20R, 20L) is attached to
the casing (10) by mounting the fan motor (25) on the
top panel (10a) of the main body (11) of the casing (10)
from the lower side of the top panel (10a). A bellmouth
(27) for guiding, to each of the fans (20R, 20L), the room
air flown from the air inlet (41) to the air passage (25) is
disposed below each of the fans (20R, 20L).
[0037] The fans (20R, 20L) are arranged in parallel,
at a given spacing widthwise in the main body (11) of
the casing (10), while the casing (10) has a partition
board (64) disposed between the two centrifugal fans
(20R, 20L). The casing (10) is provided with the right
fan (20R) located on the right side and with the left fan
(20L) located on the left side with the partition board
(64) interposed therebetween when the casing (10) is
viewed from the front side thereof. Each of the fans
(20R, 20L) rotates clockwise when the casing (10) is
viewed from above.
[0038] On the other hand, the heat exchange por-
tion (30) is provided in the main body (11) of the casing
(10). The heat exchange portion (30) is formed of a front
heat exchange portion (31) located in the main body
(11) of the casing (10) adjacent the front face thereof
and side heat exchange portions (32) located in the
main body (11) of the casing (10) adjacent the side
faces thereof to have a generally U-shaped configura-
tion when viewed in plan view. The heat exchanger (30)
is formed as a so-called crossfin heat exchanger com-
posed of a large number of fins in the form of vertical
plate members and a heat transfer pipe extending
through the fins, though they are not depicted. The fins
are arranged in parallel to each other except for the cor-
ner portions thereof located between the front heat
exchange portion (31) and the side heat exchange por-
tions (32). The angles of the fins at the corner portions
are gradually changing conformally to the curved con-
figuration of the heat transfer pipe.
[0039] A thermal insulator (35) formed to have a
generally U-shaped configuration when viewed in plan
view, similarly to the heat exchanger (30), is disposed
on the upper side of the heat exchanger (30). A drain
pan (36) similarly formed of a thermal insulating mate-
rial to have a generally U-shaped configuration when
viewed in plan view is disposed on the lower side of the
heat exchanger (30). As the materials of the thermal
insulator (35) and the drain pan (36), there can be used,
e.g., blowing styrole or the like.

[0040] Figures 4 through 6 are layouts each show-
ing a positional relationship among individual compo-
nents in the casing (10), which represent only the outer
configurations of the casing (10) and the individual com-
ponents schematically. The interior of the swelling por-
tion (13) serves as a space for accommodating an
optional item (60) to accommodate, e.g., either of a high
efficiency air filter or deodorizer. As the high efficiency
air filter, a so-called HEPA filter (high efficiency particu-
late air filter) or an electrostatic filter can be used. As the
deodorizer, an optical deodorizing unit which deodor-
izes a stinking substance by using an optical catalyst
can be used.

[0041] Between the left and right centrifugal fans
(20R, 20L), a switch box (61) is disposed. Between the
centrifugal fans (20R, 20L) and the rear panel (10b) on
the rear side of the casing (19), a refrigerant pipe (62a)
and a drain pipe (62b) are disposed along the rear
panel (10b). (63) denotes a pipe cover, in which the two
pipes (62a, 62b) are disposed to extend.
[0042] The casing (10) of the air conditioner (1) is
designed to be fixable to either of the ceiling (71) and
wall (72) of the room via the fixing device (80) shown in
Figure 2. The fixing device (80) is composed of a verti-
cal plate member (81) extending along the rear panel
(10b) which is a member composing the rear face of the
casing (10) and a horizontal, plate member (82) extend-
ing forwardly from the vertical plate member (81), which
are formed integrally. The horizontal plate member (82)
is designed to extend along the top panel (10a) which is
a member composing the upper face of the casing (10).
The fixing device (80) is formed of the vertical plate
member (81) and the horizontal plate member (82) to
have a generally L-shaped side configuration when
viewed in side view. In the present embodiment, the hor-
izontal member (82) is composed of two arms each hav-
ing an L-shaped cross section, which are disposed
separately on the left and right sides of the casing (10).
[0043] As shown in detail in Figure 7, the arms (82)
and the top panel (10a) of the air conditioner (1) are
formed with fixing holes (H1, H2) for the passage of
bolts for fixation. The fixing holes (H1) of the fixing
device (80) are composed of oblong holes. Of the fixing
holes (H2) of the casing (10), the front-side ones are
composed of oblong holes and the rear-side ones are
composed of slits. This allows the casing (10) to adjust
the position thereof in a front-to-rear direction relative to
the fixing device (80).
[0044] The vertical plate member (81) of the fixing
device (80) is formed with fixing holes (H3) for fixing the
fixing device (80) to the wall (72) by using bolts or the
like. As shown in Figure 9, a large number of fixing holes
(H3) are formed in the vertical plate member (81) to
allow the fixing device (80) to be fixed in an arbitrary
position to the wall.
[0045] The fixing device (80) is provided with an
engaging mechanism to be engaged with the casing
(10) of the air conditioner (1). The engaging mechanism
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is composed of first hooks (83) provided on the vertical
plate member (81) to be engaged with a lower portion
(10f) of the rear panel (10b) of the casing (10) and sec-
ond hooks (84) provided on the arms (82) to be
engaged with the side edge portions of the top panel
(10a) of the casing (10). The first hooks (83) constitute
first fastening means, while the second hooks (84) con-
stitute second fastening means.

[0046] The first hooks (83) are provided on the
lower end portion of the vertical plate member (81),
while the second hooks (84) are provided on the left and
right end portions of the arms (82). The second hooks
(84) are formed of an elastic material to comprise base
portions (84a) located on the left and right sides of the
top panel (10a) of the casing (10) of the air conditioner
(1) to extend therealong and tip engaging portions (84b)
formed to bend inwardly at acute angles from the lower
ends of the base portions (84a).
[0047] On the other hand, the air conditioner (1)
comprises a first engaging portion to be engaged with
the first hooks (83) as the first fastening means and sec-
ond engaging portions to be engaged with the second
hooks (84) as the second fastening means. Specifically,
the lower portion (10f) of the rear panel (10b) of the cas-
ing (10) is formed as the first engaging portion to be
engaged with the first hooks (83) and the side edge por-
tions (10g) of the top panel (10a) of the casing (10) are
formed as the second engaging portions to be engaged
with the tip engaging portions (84b) of the second
hooks (84).
[0048] By using the fixing device (80), the air condi-
tioner (1) can be fixed to the side wall (72) of the room
as follows. First, bolts (90) for fixing the air conditioner
(1) are inserted downwardly through the fixing holes
(H2) formed in the arms (82) of the fixing device (80)
and tightened against the arms (82) of the fixing device
(80) by using nuts (91) (Figure 10). The fixing device
(80) is fixed to the wall by inserting nails or bolts in the
fixing holes (H3) formed in the vertical plate member
(81).
[0049] Next, as shown in Figure 8, the lower portion
(10f) of the rear panel (10b) of the casing (10) is hung
on the first hooks (83) of the fixing device (80). Then,
the front-side portion of the air conditioner (1) is raised
by using the hooked lower end portion (10f) as a sup-
port so that the side edge portions of the top panel (10a)
are hung on the second hooks (84). The side edge por-
tions (10g) of the top panel (10a) come into engage-
ment with the second hooks (84) when they move to
positions higher in level than the tip engaging portions
(84b), while the tip engaging portions (84b) of the sec-
ond hooks (84) are outwardly widened under pressure
(Figure 11) when the top panel (10a) passes between
the second hooks (84).
[0050] Then the air conditioner (1) is thus brought
into engagement with the fixing device (80), the fixing
bolts (90) pass through the fixing holes (H2) of the top
panel (10a) of the casing (10). By tightening the nuts

(92) against the fixing bolts (90) from below, the air con-
ditioner (1) can be fastened to the fixing device (80).
Thus, in this structure, the engaging mechanism is used
to temporarily fasten the air conditioner (1) to the fixing
device (80). Figure 10 shows a state in which the air
conditioner (1) is locked by using a double nut (92).
After the air conditioner (1) is fastened to the fixing
device (80), the side panels (10e) are attached to the
casing (10), whereby the fixation of the air conditioner
(1) is completed.

[0051] In the present embodiment, the position at
which the air conditioner (1) is engaged with the fixing
device (80) is determined such that a small gap of about
5 millimeters is formed between the arms (82) of the fix-
ing device (80) and the top panel (10a) of the casing
(10) when the air conditioner (1) is temporarily fastened
to the fixing device (80). The gap is provided for the
adjustment of the position of the air conditioner (1).
Because the depth of the air conditioner (1) is larger
than the height thereof, the air conditioner (1) is likely to
be inclined forwardly when it is fixed. The gap is pro-
vided especially for preventing the air conditioner (1)
from being inclined forwardly by differently tightening
the bolts and nuts (90, 91, 92) against the front and rear
sides of the casing (10). If the air conditioner (1) is for-
wardly inclined, it can be held in a horizontal position by
tightening up the front side thereof, while leaving the
gap on the rear side.
[0052] Figure 12 shows the fixation of the air condi-
tioner (1) to the ceiling (71) of the room which is per-
formed by using the fixing device (80). In this case, the
fixing holes (H2) of the top panel (10a) of the casing (10)
and the fixing holes (H1) of the arms (82) of the fixing
device (80) are formed in positions corresponding to
hanger bolts (95) of the ceiling (71) for fixing the air con-
ditioner (1).
[0053] In this case, the fixing device (80) is fixed
first by sandwiching it between nuts (96) screwed to the
hanger bolts (95) through the ceiling (71) from above
and below. After the fixing device (80) is fixed to the
hanger bolts (95), the lower portion (10f) of the rear
panel (10b) of the casing (10) is hung on the first hooks
(83) and the front end portion of the air conditioner (1) is
raised by using the hooked lower portion (10f) as a sup-
port, whereby the air conditioner (1) is temporarily fas-
tened to the fixing device (80), similarly to the case of
fixing the air conditioner (1) to the side wall (72). By
tightening nuts (97) against the hanger bolts (95) pro-
truding downwardly from the top panel (10a) and attach-
ing the side panels (10e) to the casing (10), the fixation
of the air conditioner (1) is completed.
[0054] A description will be given to the air condi-
tioning operation of the air conditioner (1). The fans
(20R, 20L) are driven by the fan motor (25) to rotate and
introduce the room air by suction from the air inlet (41)
into the casing (10). The room air introduced by suction
into the casing (10) flows through the air passage (45),
passes through the bellmouth (27), flows into the fans
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(20R, 20L), and laterally flows out of the fans (20R, 20L)
toward each of the air outlets.

[0055] The room air passes through the heat
exchanger (30), while flowing toward the air outlets (43,
44). A refrigerant of a refrigerating circuit passes
through the heat exchanger (30), though it is not
depicted. During a cooling operation, the refrigerant
evaporates by heat-exchanging with the room air in the
heat exchanger (30), thereby cooling the room air and
generating low-temperature conditioned air. During a
heating operation, the refrigerant condenses by heat-
exchanging with the room air in the heat exchanger
(30), thereby heating the room air and generating high-
temperature conditioned air. It follows therefore that the
conditioned air generated in the heat exchanger (30) is
discharged from the air outlets (43, 44) in three direc-
tions into the room.
[0056] Since the air inlet (41) and the air outlets
(43,44) are located at a specified distance from each
other, a so-called air short circuit in which the condi-
tioned air discharged from the air outlets (43, 44) is
sucked again from the air inlet (41) does not occur.
[0057] The present embodiment achieves the fol-
lowing effects. That is, since the fixing device (80) is
used to fix the air conditioner (1) to the side wall (72) of
the room and the top side of the casing (10) is fastened
to the fixing device (80), sufficient fixing strength is
obtainable even if the air conditioner has a large depth.
[0058] Moreover, since the air conditioner (1) is fas-
tened temporarily to the fixing device (80) and then
secured thereto whether the air conditioner (1) is fixed
to the side wall (72) or to the ceiling (71), the worker
who supports the air conditioner (1) in tightening up the
nuts (92, 97) is no more required so that only one
worker is sufficient to perform the fixing operation,
which improves workability.
[0059] Since the gap is provided between the arms
(82) and the top panel (10a) of the casing (10) when the
air conditioner (1) is brought into engagement with the
fixing device (80), the casing (10) is prevented from
being inclined forwardly. Even if the ceiling (71) or the
sidewall (72) is inclined, e.g., the gap between the air
conditioner (1) and the ceiling (71) can be adjusted
advantageously.
[0060] According to the foregoing embodiment of
the prevent invention, the following structure may also
be provided. Although the air conditioner (1) having the
casing (10) composed of the main body (11) and the
swelling portion (13) has been described in the forego-
ing embodiment, the present invention is also applicable
to the air conditioner (1) having a casing configured as
a rectangular parallelepiped on the whole. The present
invention is not limited to the air conditioner having a
casing with a large depth and is also applicable to an air
conditioner of the type having a smaller depth.
[0061] Although the lower portion (10f) (first engag-
ing portion) of the rear panel (10b) of the casing (10) is
hung on the first hooks (83) in the foregoing embodi-

ment, it is also possible to form holes in the lower por-
tion of the rear panel (10b) of the casing (10) and hang
the lower portion on the first hooks (83) through the
holes. Although the side edge portions (10g) of the top
panel (10a) of the casing (10) are hung on the second
hooks (84) in the foregoing embodiment, the portion
hung on the second hooks (84) is not limited to the top
panel (10a) of the casing (10) and a lower portion may
also be hung on the second hooks (84). In short, it is
sufficient for the portion of the casing (10) anterior to the
first engaging portion (10f) to be hung on the second
hooks (84).

[0062] Although the horizontal panel member (82)
is separated into the left and right parts each formed as
an arm having an L-shaped cross section in the forego-
ing embodiment, the configuration thereof is deter-
mined appropriately in accordance with the
configuration of the casing (10) and need not necessar-
ily be separated into the left and right parts.
[0063] The fixing device (80) may also be used
exclusively for a wall-mounted application. In that case,
fixing means other than the bolts (90) may also be used.
To fix the fixing device (80) to the side wall (71) of the
room, proper fixing means other than bolts may also be
used.
[0064] Although the first hooks (83) as the first fas-
tening means and the second hooks (84) as the second
fastening means (84) are used as the mechanism for
temporarily fastening the air conditioner (1) to the fixing
device (80) in the foregoing embodiment, the air condi-
tioner can also be fixed to the side wall or the like of the
room by using only the hooks (83, 84) without using the
bolts (90) or the like if the air conditioner is for, e.g.,
home use and has a smaller depth.

Claims

1. A fixing device for an air conditioner, the device
comprising a vertical plate member (81) extending
along a rear face (10b) of an air conditioner (1) and
a horizontal plate member (82) extending forwardly
from the vertical plate member (81), the vertical
plate member (81) and the horizontal plate member
(82) being formed integrally,

the vertical plate member (81) comprising first
fastening means (83) to be engaged with a
lower portion (10f) of the rear face of the air
conditioner (1) and the horizontal plate mem-
ber (82) comprising second fastening means
(84) to be engaged with the air conditioner (1)
in a position anterior to the first fastening
means (83).

2. The fixing device of claim 1, wherein the vertical
plate member (81) is formed with fixing holes (H3)
for fixing the fixing device to a side wall (72) of a
room and the horizontal member (82) is formed with
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fixing holes (H1) for bolts (90, 95) for fixing the air
conditioner (1).

3. The fixing device of claim 2, wherein the fixing
holes (H1) of the horizontal plate member (82) are
formed in positions corresponding to the hanger
bolts (95) of a ceiling (71) for fixing the air condi-
tioner (1).

4. The fixing device of claim 1, wherein the first fasten-
ing means is first hooks (83) provided on a lower
end portion of the vertical plate member (81) and
the second fastening means is second hooks (84)
provided on left and right edge portions of the hori-
zontal plate member (82) to be engaged with side
edge portions (10g) of the air conditioner (1),

the second hooks (84) being formed of an elas-
tic material and comprising respective base
portions (84a) located along the side edge por-
tions (10g) of the air conditioner (1) and
respective tip engaging portions (84b) formed
to bend inwardly of the side edge portions
(10g) of the air conditioner (1) from respective
lower ends of the base portions (84a).

5. A fixing structure for fixing an air conditioner (1) by
using a fixing device (80) as recited in claim 1, the
air conditioner (1) comprising a first engaging por-
tion (10f) to be engaged with a first fastening
means (83) and a second engaging portion (10g) to
be engaged with a second fastening means (84).

6. The fixing structure of claim 5, wherein the first fas-
tening means (83) and second fastening means
(84) of the fixing device (80) and the first engaging
portion (10f) and second engaging portion (10g) of
the air conditioner (1) are engaged with each other
with a top face (10a) of the air conditioner (1)
extending nearly along the horizontal plate member
(82) of the fixing device (80),

a position at which the air conditioner (1) is
engaged with the fixing device (80) being
determined such that a gap for adjusting the
position of the air conditioner (1) is formed
between the horizontal plate member (82) of
the fixing device (80) and the top face (10a) of
the air conditioner (1).
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