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DESCRIPTION

FIXING DEVICE AND FIXING STRUCTURE FOR AIR CONDITIONER

Technical Field
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

Conventional air conditioners include a wall-mounted type
as disclosed in Japanese Examined Patent Publication No. SHO
59-25927 and a ceiling-suspended 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 hanging the air conditioner

on the hook of the fixing board.
On the other hand, the ceiling-suspended air conditioner

istypicallydesignedtobe fixedtohangerboltsburiedinaceiling.

. 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.

1



10

15

20

25

However, if the depth of the casing from its front face to
its rear faceis increased, the fixing structure of the wall-mounted
air conditioner in which only the rear face of the casing is fixed
by using the £ixing board presents a problem in terms of strength.

If a fixing structure as used in the conventional
ceiling-suspended air conditicner is to be adopted to the
wall-moﬁnted air conditioner, a plurality of workers are required
to perform a £ixing operat.ion, 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

The present invention has been achieved in view of the |

foregoing. It is thereforeafirstobjectof thepresent invention

- to enhance fixing strength in a fixing structure for awall-mounted

air conditioner. A second object of the present invention is to
provide a fixing structure which is also applicable to a
ceiling-suspended air conditioner and thereby improve
workability.

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
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thereto are engaged and then bringing the air conditioner (1) into
engagement with the fixing device (80).

Specifically, first solving means used in the pi:e‘séht
invention is a fixing device for an air conditioner, the device
comprising a vertical plate member (8l1l) extending along a rear
face (10b) of an air conditioner (1) and a horizontal plate member
(82) extending forwardly from the vertical plate mem_Per (81), the
vertical plate member (81) and the horizontal plate member (82)
being formed integrally, the vertical plate member (81) comprising
first fasteningmeans (83) to be engaged with a lower portion (10£)
of the rear face of the air conditioner (1) and the horizontal
platé member (82) comprising second fastening means (84) to be
engaged with i:he air conditioner (1) in a position anterior to
the first fastening means (83).

In second solving means used in the present invention, the
vertical plate_z member (81) is formed with f£ixing 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).

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).

In fourth éolving means used in the present invention, the
first fastening means is first hooks (83) provided on a lower end
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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 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) £rom respectivé lower ends of the base portions
(84a).

Fifth solving means used in the present invention assumes
a fixing structure for £fixing an air conditioner (1) by using the
fixing device (80) accordin.g to the first solving means. The air
conditioner (1) comprises a first engaging portion (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).

In sixth solving means used in'the present invention, the
first fastening means (83) and second fastening means (84) of the
fixing device (80) and the first engaging portion (10£) and second
engaging portion (10g) of the air conditioner (1) are engaged with
eachotherwitha top face (10a) of theair conditioner (1) extending
neafly along the horizontal plate member (82) of the £ixing device
(80), a position at which the air conditioner (1) is engaged with
the fixingdevice (80) beingdetermined such that agap foradjusting
the position of the air conditioner (1) is formed betweén the
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horizontal plate member (82) of the fixing device (80) and the
top face (10a) of the air conditioner (1).

In the first and £ifth 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 reér face (10b) of the air conditioner (1) is brought into
engagement with the first fastening means (83) and the second
engaging portion (10g) of the air conditioner (1) anterior to the
first engaging portion (10£f) is brought into engagement with the
second fastening means (84), whereby the air conditioner (1) is
fixed to the fixing device (80).'

In the second solving means, the £ixing device (80) is fixed
to the side wall (72) of the room by using the fixing holes (H3)
of the vertical plate member (8l), 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
horizontal plate member (82) of the fixing device (80) by using
the bolts (90). In this case, the fasteninglmeans (83,84) and
the engaging portions (10£,10g) are used to temporarily fasten
the air conditioner (1) to the fixing device (80).

In the third solving means, the fixing device (80) can be
fixedtothehangerbolts(95)throughtheceiling(71). Thereafter,
the air conditioner (1) can be secured to the fixing device (80)
after it is temporarily fastened'thereté in the same manner as

in the second solving means.
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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 hoocks (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 conditioner (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).

In the sixth solving means, a predeterr_nined 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 fixingdevice (80). Thisallows
the inc.lination of the air conditioner (1) to be adjusted finely
by, e.g., differently 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 horizpntal plate (82).

With the first and fifth solving means, the air conditioner
(1) is installed in the room by bringing the first engaging portion
(1L0£f) 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 po.;rtion (10£) into engagement _
with the first fastening means (83) aﬁd second fastening means
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(84) of the fixing device (80) fixed to the sidewall (72) or ceiling
(71) of the room. This provides strong fixation even if the air
conditioner (1) is of the type having a large depth and thereby
attains the first object.

With the sec_ond 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-provideé stronger fixation.

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 temporarily to the fixing device
.(80)' and then secured thereto. This obviates the necessity for
a worker who supports the air conditioner (1) in tighteniﬁg the
nuts against the hanger bolts (95). Thus, the fixing device (80)
is also applicable to the ceiling-suspended air conditioner (1)
and fixing workability can be enhanced, whereby the second ob ject
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 piacément flexibility
is eﬁhanced.

With the fourth solving means, the air conditioner (10) can
be fastened to the f£ixing dex}ice (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 thé
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first hooks (83), so that fixation is performed easily.

With the sixth solvingmeans, the airconditioner (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

Figure l is aperspective viewof anair conditionér according
to an embodiment of the present invention;

Figure 2 is an exploded perspective view of the air
conditioner of Figure 1; |

Figﬁre 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 wview showing the placement of the
components in the air conditioner of Figure 1;

Figure 6 isaside viewshowing the placement of the components
in the air conditioner of Figure 1;

Figure 7 is an explbded perspective view showing a £ixing
structure for the air conditioner of Figure 1;

Figure 8 is a view showing the fixation of the air conditioner
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of Figure 1 to a side wall of a room;

Figure 9 is a view showing a vertical plate member of a £ixing
device used in the fixing structure of Figure 7;

Figure 10 is a partial enlarged view of the air conditioner
secured to the fixing device;

Figure 11 is a partial enlarged view showing the fastening
of the air conditioner to the fixing device; and

Figurel2is aviewshowingthe fixationof theair conditioner

to the ceiling of the room.

Best Mode for Carrying Out the Invention

Referringnow to the drawings, the embodiments of the present
invention will be described in detail.

As shown in Figure 1, an air conditioner (1) of the present
embodiment is installed at a corner portion defined by a ceiling
(71) of aroomand 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 fixing device (80), which will be described later but
not shown in Figure 1.

The casing (10) is composed of a main body (11) configured
aé a flat and horizontally elongated réctangular parallelepiped
and a swelling portion (13) which protrudes downwardly from the
bottom face of themain 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

9



10

15

20

25

room and protrudes in a reduced amount from the ceiling (71) 1n
the fixed state.

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 £rom the front side toward
the rear side. That.is, the swelling portion (13) is configured
to protrude gradually dowm&ardly toward the side wall (72) of the
room (70) in the fixed state.

Specifically, the swellingportion (13) have a £ront 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 continued 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 bpdy (11).

The front edge of the inc;lined surface (14) of the swelling
portion (13) is located slightly posteridr to the frpnt end of
themainbody (11), while the both side edges of the swellingportion
(13) are located slightly interior to the both side ends of the
main body (11). The front and both side portions of the main bo_dy
(11) are formed with respective projecting edge portions (12)
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projecting forwardly and bilaterally of the swelling portion (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
configuratioﬁs, as shown in Figures 3, 5, and 6.

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 discharging conditioned air into
the room. The air inlet (41) is formed in the inclined surface
(14) of the swelling portion (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 projegting edge
portions (12),.the air inlet (41) and the air outlets (43, 44)
are located at a specified distance from each other.

On the other hand, the casing (10) is composed of a top panel
(10a), a reé.r panel (10b), front panels (10c, 104d), and right and
left side panels (1l0e), 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
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panel (10a), the rear pane]'. (10b), and the front panels (10c, 10d4).
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 conditioner
(1) fixed to the ceiling (71) or to the side wall (72) with the
fixingdevice (80), therebycoveringupandhiding the fixingdevice
(80) from the outside.

The front air outlet (43) is formed between the front panels
{10c, 104) of the 'casing (10). | A horizontal flap (51) is disposed
in the front air outlet (43). The horizontal flap (51) is held
by stays (51a).'such that the discharge angle Qf 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 t.he angle of the horizontal
flap (51) are incorporated in each of the side panels (1l0e) such
that the direction in which the conditioned air is discharged from
the side airloutlefs (44) is manually adjustable.

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 roomair frombelowand laterally
discharging the air and 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
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(20R, 20L) and adjacent the air inlet (41).

Each of the fans (20R, 20L) is formed as a so-called turbo
fan which is a kind of cqntrifugal fan. A drive shaft (26) of
a fan motor (25) extending vertically (in upward and downward
directions) is qoupled to each of the fans (20R, 20L). The fans
(20R, 20L) are rotatively driven by the respective fan motors (25)
to laterally discharge the air sucked from below.

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).

The fans (20R, 20L) are arranged inparallel at agiven spacing
widthwise in themain body (11) of the casing (10), while the casing
(10) hasapartitionboard (64) disposed between the two centrifugal
fans (20R, 20L). The casing (10) is provided with the right fan
(20R) located on the right éide and with the left f£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.

On the other hand, the heat exchange portion (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 i.n
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themainbody (11) of the casi_ng (10) aqjacent the front face thereof
and side heat exchange portions (32) located in the main body (11)
of thecasing (10) adjacent theside faces thereof tohaveagenerally
U-shaped configuration when viewed in plan view. The heat
exchanger (30) is formed _as a so-called crossfin heat exchanger
composed of a large number of £fins in the form of vertical plate
members an_d a heat transfer pipe extending through the £ins, though
they are not depicted. The fins are arranged in parallel to each
other except for the corner portions thereof located between the
front heat exchange portion (31) and the side heat exchange portions
{(32). The angles of the fins at the corner portibns are gradually
changing conformally to the curved conf:i_.guration of the heat
transfer pipe.

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
material to have a generally U-shaped configuration when viewed
in plan view is disposed on the lower side of the heat exchanger
(30). As thematerials of the thermal insulator (35) and the drain
pan (36), there can be used, e.g., blowing styrole or the like.

Figures 4 through 6 are layouts each showing a positional
relationship among individual compone'nts in the casing (10), which
represent only the outer configurations of the casing (10) and
the individual components- schematically. The interior of the
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swelling portion (13) serves as a space for accommodating an
optional item (60) to accommodate, e.g., eitherof ahighefficiency
air filter or deodorizer. As the high efficiency air filter, a
so-called HEPA filter (high efficiency particulate air filter)
or an electrostatic filter can be used. As the deodorizer, an
optical deodorizing unit which deodorizes a stinking substance
by using an optical catalyst can be used.

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.

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 vertical 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) extending
forwardly from the vertical plate member '(81) . which are formed
integrally. The horizbntal_plate member (82) is designed toextend
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 lgenerally L-shaped side configuration when viewed in
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side view. 1In the present embodiment, the horizontal member (82)
is composed of two arms each having an L-.shaped Cross sgction,
which are disposed separately on the left and right sides of the
casing (10);

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 tpe 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).

The vertical plate member (81) of the fixing devide (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 (8l) to allow the fixing device (80) to be fixed in
an arbitrary position to the wall.

The £ixing device (80) is provided with an engagingmechanism
to be engaged with the casing (10) of the air conditioner (1).
The engaging mechanism is composed of first hooks (83) provided
on the vertical plate member (81) to be engaged with a lower portion
(10£) of the rear panel (10b) of the casing (10) and second hooks
(84) provided on the arms (82) to be engaged with the side edge

portions of the top panel (l0a) of the casing (10). The first
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hooks (83) constitute first fasteningmeans, while the secondhooks
{84) constitute seéond fastening means.

The first hooks (83) are provided on the lower end portion
of the vertical plate mgmber (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).

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 second engaging portions to be engaged
with the second hooks (84) as the second fastening means.
Specifically, the lower portion (10£) of the rear panel (10b) of
the casing (10) is formed as the £irst engaging portion to be engaged
with the first hooks (83) and the side edge portions (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).

By using the fixing device (80), the air conditioner (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)
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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).

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 support so that the side edge portions of the
top panel (10a) are hung on the second hooks (84). The side edge
portions {(10g) of the top panel (10a) come into engagement with
the second hooks (84) when they move to positioné higher in level
than the tip engaé‘ing portions (84b), while the tip engaging
portions (84b) of the second hooks (84) are outwardly widened undei:
pressure (Figure 11) when the top panel (10a) passes between the .
second hooks (84).

When 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 conditioner (1) can be fastened to the fixing device
(80). Thus, in this structure, the engaging mechanism is used
Ito temporarily fasten the air conditioner (1) to the fixing device
(80). Figure 10 shows a state in which the air conditioner (1)
is J.ocked by using a double nut (92). After the air conditioner
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(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.

In the present embodiment, the position at which the air
conditioner (1) isengagedwith the fixingdevice (80) is determined
such that a small gap of about 5 millimeters is formed between
the arms (82) of the fixing 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 provided 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 theairconditioner
(1) is forwardly inclined, it can be held in a horizontal position
by tightening up the front side thereof, while leaving the gap
‘on the rear side.

Figure 12 shows the fixation of the air conditioner (1) to
the ceiling (71) of the room which is performe& 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 (Hl1) 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
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conditioner (1).

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
(10£) 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 (10£f) as a support,
whereby the ﬁir conditioner (1) is temporarily fastened to the
fixing device (80), similarly to the case of fixing the air
conditioner (1) to the side wall (72) .- By tightgning nuts (97)
against the hanger bolts (95) protruding downwardly from the top
panél (10a) and attaching the side panels (10e) to the casing (10),
the fixation of the air conditioner (1) is completed. |

Adescriptionwill be given to the air conditioningoperation .
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 (4l1l) 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 (20R, 20L), and laterally flows out of the fans (20R, 20L)
toward each of the air outlets.

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),
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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 roomair and generating
low-temperature conditioned air. Duringaheatingoperation, the
refrigerant cohdenses by heat-exchanging with the room air in the
heat exchanger (30), thereby heating the room air and generating
high—tempe;:ature 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 directions into the room.

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 conditioned air discharged from the
air outlets (43, 44) is sucked again from the air inlet (41) does
not occur. |

The present embodiment achieves the following 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.

Moreover, since the air conditioner (1) is fastened
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
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only one worker is sufficient to perform the fixing operation,
which improves workability.

Since the gap is provided.between the arms (82) and the top
panel (l0a) of the casing (10) when the air conditioner (1) is
brought into engagement with the fixing device (80), the casing

{10) is prevented f£rom being inclined forwardly. Even if the

‘celiling (71) or the sidewall (72) is inclined, e.g., the gap between

the air conditioner (1) and the ceiling (71)'can be adjusted
advantageously.

According to the foregoing embodiment of the prevent
invention, the following structure may alsobe provided. Although
the air cbnditioner (1) having the casing (10) composed of the
main body (11) and the swelling portion (13) has been described
in the foregoing 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 smallér depth.

Although the lower portion (10£f) (first engaging portion)
of the rear panel (10b) of the casing (10) is hung on the first
hooks (83) in the foregoing embodiment, it is also possible to
form holes in the lower portion 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
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top panel (l0a) 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 limiteq to the top panel (10a) of the casing
(10) and a lower portion may also be hung on the second hooks (84).
Inshort, itissufficient fortheportionof thecasing (10) anterior
to the first engaging portion (10£) to be hung on the second hooks
(84).

Although the hdrizontal panel member (82) is separated into
the left and right parts each formed as an arm having an L-shaped
cross section in the foregoing embodiment, the configuration
thereof  is determined appropriately in accordance with the
configuration of the casing (10) and need not necessarily be
separated into the left and right parts.

The fixing device (80) may alsc 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 fhe side wall (71) of the room, proper £ixing means other than
bolts may also be used. |

Although the first hooks (83) as the first fastening means
and the second hooks (84) as the second fastening means (84) are
used as the mechanism forltemporarily fastening the airconditioner
(1) to the fixing device (80) in the foregoing embodiment, the
air conditioner 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
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use and has a smaller depth.
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1. A fixing device for an air conditioner, the device

CLAIMS:

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 {10£) of the rear
face of the air conditioner (1) and the horizontal ;'p'iate member
(82) comprising second fastening means (84) to be engaged with
the air conditioner (1) inapositionanterior tothe 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 fixing.holes (H1) fof bolts (90, 955 for £ixing
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 £ixing

the air conditioner (1).

4. The fixing device of claim 1, wherein 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 second
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hooks (84) providedon left andright edge portions of the horizohtal
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).

5. A fixing structure for fixing an air conditioner (1) by
usingafixingdevice (80) asrecitedinclaiml, the air conditioner
(1) comprising a first engaging portion (10£) 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 .
fastening means (83) and second fastening means (84) of the fixing
device (80) and the first engaging portion (10£f) 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 fixingdevice (80) beingdetermined suchthat agap for adjusting
the position of the air conditioner (1) is formed between the
horizontal plate member (82) of the fixing device (80) and the
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top face (l0a) of the air conditioner (1).
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