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(57) Abstract: This machinery mounting device comprises a hanging fixture (1) that has a hole through which a hanger bolt (5) sus 
pended from a ceiling (4) passes and that is mounted on an indoor unit (2) serving as machinery to be hung. The hanging fixture (1) 

O is mounted on the ceiling side of case-side faces of the indoor unit (2). Thus, the distance between the machinery installation loca
tion and the portion that is the base point for the hanger bolt swaying, for example when an earthquake or the like occurs, can be 

r shortened.  

C4 (5 7)t ~B)]A)59R-t4k -IWht t X4 4/1NG L) T I f G fL tz h5AL) 5 ~L)T I t) t @ 2 =k~ IN;y @r L)!tA1 i. ;kr L) t-R1& 2 0)4Th 0)tT 01c 
USL\-Cr ) 4~Lh t~t t0)® { 2 jLO ®L;ff
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DESCRIPTION 

Title of Invention 

UNITATTACHING DEVICE AND INDOOR UNIT 

Technical Field 

5 [0001] 

The present invention relates to a unit attaching device for installing a unit 

in such a manner that the unit is suspended from a ceiling or the like.  

Background Art 

[0002] 

10 When a unit or the like is suspended from and fixed to a ceiling, a space 

above a ceiling, a beam, or the like of a building (hereinafter referred to as 

ceiling), for example, suspension bolts are attached to the ceiling, and the unit or 

the like is fixed to the suspension bolts. For example, in the case of an indoor 

unit installed on the indoor side of an air-conditioning apparatus, suspension 

15 brackets of the indoor unit are fixed to suspension bolts, and the indoor unit is 

suspended from a ceiling. Here, conventionally, the suspension brackets are 

often provided at positions on the lower side of the unit in the vertical direction 

(positions closer to the inside of a room (floor) when installed) (see, for example, 

Patent Literature 1).  

20 [0002a] 

Reference to any prior art in the specification is not, and should not be 

taken as, an acknowledgment or any form of suggestion that this prior art forms 

part of the common general knowledge in any jurisdiction or that this prior art 

could reasonably be expected to be understood, regarded as relevant and/or 

25 combined with other pieces of prior art by a person skilled in the art.  

[0002b] 

As used herein, except where the context requires otherwise, the term 

"comprise" and variations of the term, such as "comprising", "comprises" and 

1
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"comprised", are not intended to exclude further additives, components, integers 

or steps.  

Citation List 

Patent Literature 

5 [0003] 

Patent Literature 1: Japanese Unexamined Patent Application Publication 

No. 2013-224771 (Fig. 2) 

Summary 

[0003a] 

10 According to a first aspect of the invention there is provided a unit 

attaching device comprising suspension brackets each having a hole for passing 

a suspension bolt suspended from a ceiling and installed to a unit to be 

suspended, wherein a suspension bracket of the suspension brackets is installed 

on a ceiling side and a suspension bracket of the suspension brackets is installed 

15 on a floor side of a side surface of a housing of the unit, and the suspension 

bracket installed on the ceiling side is installed at a position higher than a position 

of a center of gravity of the unit.  

[0004] 

Conventionally, when installing (attaching) an indoor unit to a building, if 

20 the distance between the ceiling and the unit is long, the suspension bolts swing 

la
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largely, and may be broken. Even if braces are added to increase the strength, 

the suspension bolts swing about lower attachment parts of the braces, and may 

be broken. In some cases, the suspended unit may fall.  

[0005] 

5 The present invention is made in light of the above problem, and it is an 

object of at least one embodiment of the present invention to provide a unit 

attaching device that can fix a suspension bolt and a unit to each other and can 

suppress the swing of the unit and the suspension bolt. An alternative object is to 

at least provide the public with a useful choice.  

10 [0006] 

The unit attaching device disclosed within the following has suspension 

brackets that have a hole for passing a suspension bolt suspended from a ceiling 

and that are installed to a unit to be suspended. The suspension brackets are 

installed on the ceiling side of the side surface of a housing of the unit.  

15 [0007] 

In the unit attaching device disclosed within the following, in a unit to be 

suspended by a suspension bolt, a suspension bracket is installed at a position 

on the ceiling side of the side surface of a housing of the unit. Therefore, when 

an earthquake or the like occurs, the distance between a part that is the base 

20 point of the swing of the suspension bolt and the installation position of the unit 

can be reduced, and the swing can be lessened.  

Brief Description of Drawings 

[0008] 

[Fig. 1] Fig. 1 is a diagram showing a state where a unit to which unit 

25 attaching devices of Embodiment 1 of the present invention are attached is 

attached to a ceiling.  

2
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[Fig. 2] Fig. 2 is a diagram (1) illustrating suspension brackets 1 according 

to Embodiment 1 of the present invention.  

[Fig. 3] Fig. 3 is a diagram (2) illustrating suspension brackets 1 according 

to Embodiment 1 of the present invention.  

5 [Fig. 4] Fig. 4 is a diagram showing a unit to which unit attaching devices 

according to Embodiment 2 of the present invention are installed.  

[Fig. 5] Fig. 5 is a diagram showing a state where a unit having unit 

attaching devices according to Embodiment 3 of the present invention is attached 

to a ceiling.  

10 [Fig. 6] Fig. 6 is a diagram (1) showing a unit having unit attaching devices 

according to Embodiment 4 of the present invention.  

[Fig. 7] Fig. 7 is a diagram (2) showing a unit having unit attaching devices 

according to Embodiment 4 of the present invention.  

[Fig. 8] Fig. 8 is a diagram illustrating the structure of an additional 

15 suspension bracket 3 according to Embodiment 4 of the present invention.  

[Fig. 9] Fig. 9 is a diagram showing a unit to which unit attaching devices 

according to Embodiment 6 of the present invention are installed.  

Description of Embodiments 

[0009] 

20 An air-conditioning apparatus according to embodiments of the present 

invention will be described with reference to the drawings below. In the 

following drawings, elements denoted by the same reference signs are identical 

or equivalent, and this commonly applies to the entire description. In addition, 

the forms of components described in the entire description are merely illustrative 

25 and no restrictive. In particular, the combination of components is not restricted 

to the combination in each embodiment, and a component described in another 

embodiment can be applied to another embodiment. The upper side in the 

figures will be referred to as "the upper side," and the lower side in the figures will 

be referred to as "the lower side." When a plurality of units or the like of the 

3
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same type distinguished by index letters need not be particularly distinguished or 

identified, the index letters may be omitted. In the drawings, the size 

relationship of components may be different from the actual one.  

[0010] 

5 Embodiment 1.  

Fig. 1 is a diagram showing a state where a unit to which unit attaching 

devices of Embodiment 1 of the present invention are attached is attached to a 

ceiling. Here, a description will be given assuming that the unit to be suspended 

from the ceiling or the like is an indoor unit of an air-conditioning apparatus or the 

10 like. As shown in Fig. 1, the unit to be suspended in Embodiment 1 is a 

cassette-type indoor unit 2 that has a substantially rectangular parallelepiped 

housing (casing) and that is concealed and installed in a ceiling 4. For this 

reason, the lower surface of the indoor unit 2 faces the inside of a room that is an 

air-conditioned space, and has an air inlet and an air outlet. The indoor unit 2 

15 has, for example, a heat exchanger that exchanges heat between refrigerant and 

air, and a fan that forms a flow of air sent from the air inlet through the heat 

exchanger to the air outlet (both not shown).  

[0011] 

Suspension bolts 5 are attached and fixed to the ceiling 4 at one end. In 

20 Embodiment 1, suspension brackets 1 are installed at four locations on the 

indoor unit 2, and therefore four suspension bolts 5 are attached to and 

suspended from the ceiling 4. For example, when the distance between the 

ceiling 4 and the indoor unit 2 is long because of the installation position of the 

indoor unit 2, in view of the earthquake resistance, the suspension bolts 5 are 

25 connected and reinforced by braces 6 as shown in Fig. 1.  

[0012] 

Fig. 2 and Fig. 3 are diagrams illustrating suspension brackets 1 according 

to Embodiment 1 of the present invention. As shown in Fig. 2, the indoor unit 2 

of Embodiment 1 has such a shape that the outer side surface is chamfered at 

4
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four locations (four corners). The suspension brackets 1 are installed (fixed) to 

the indoor unit 2 in the chamfered parts of the indoor unit 2. Here, in 

Embodiment 1, the four suspension brackets 1 are all the same suspension 

brackets 1. The suspension brackets 1 form a part or the whole of unit 

5 attaching devices for fixing the indoor unit 2 (apparatus) to the suspension bolts 

5. As shown in Fig. 1 and Fig. 3, in Embodiment 1, the suspension brackets 1 

are installed at locations on the upper side (ceiling 4 side) in the direction of 

gravitational force (vertical direction) of the side surface of the housing of the 

indoor unit 2. For example, the suspension brackets 1 are preferably attached 

10 to positions higher than the position of the center of gravity G of the indoor unit 2 

in the direction of gravitational force. Here, the suspension brackets 1 installed 

to the indoor unit 2 are connected to a drain pan (not shown) attached to the 

lower part of the inside of the body of the indoor unit 2, and support the drain 

pan. For this reason, Fig. 3 shows a suspension bracket 1 formed integrally 

15 with a part connected to the drain pan. However, the present invention is not 

restricted to this.  

[0013] 

Here, although not particularly restricting the invention thereto, in 

Embodiment 1, flat portions 11 of the suspension brackets 1 and a top plate of 

20 the housing (the upper surface of the housing) of the indoor unit 2 are at 

substantially the same position in the height direction. The reason is that, for 

example, if the suspension brackets 1 are attached at positions higher than the 

upper surface of the housing, the suspension brackets 1 may get in the way in 

the transportation or the like of the indoor unit 2 (apparatus) before being 

25 suspended. The reason is also that, even if the suspension brackets 1 and the 

suspension bolts 5 are fixed to each other at positions higher than the indoor unit 

2, the swing-suppressing effect is reduced if the distance between the fixation 

positions and the indoor unit 2 is too long.  

[0014] 

5
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As shown in Fig. 3, the flat portions 11 of the suspension brackets 1 have 

elongate holes 12 forming spaces through which the suspension bolts 5 are 

passed. In this embodiment, four suspension bolts 5 are passed through 

corresponding elongate holes 12. Due to the elongate holes 12, the degree of 

5 freedom of the suspension bolts 5 in the elongate holes 12 is increased.  

Therefore, after performing positioning relative to one of the suspension bolts 5, 

the positioning of the other suspension bolts 5 is facilitated. In addition, 

because play is provided, the deformation or the like of the suspension brackets 

1 can be suppressed.  

10 [0015] 

In Embodiment 1, the side surface of the flat portion 11 is cut to form a slit 

13 that communicates with the elongate hole 12 and guides the suspension bolt 

5 to the elongate hole 12. Due to the slit 13, the suspension bolt 5 can be easily 

guided to the elongate hole 12 from the side surface of the flat portion 11. After 

15 passing the suspension bolt 5 through the elongate hole 12, the suspension 

bracket 1 and the suspension bolt 5 are tightened and fixed to each other for 

example by a washer and a nut (not shown), and the indoor unit 2 and the 

suspension bolt 5 are thereby fixed to each other. A washer retaining portion 14 

is formed on the side surface of the flat portion 11 in which slit 13 is cut. The 

20 washer retaining portion 14 is a claw that retains the washer attached to the 

suspension bolt 5 and prevents the suspension bolt 5 from coming off the slit 13.  

A vertical portion 15 has screw holes or the like and serves as an installation 

surface for installing the suspension bracket 1 to the indoor unit 2.  

[0016] 

25 As described above, according to Embodiment 1, when fixing suspension 

bolts 5 suspended from a ceiling 4 and an indoor unit 2 (apparatus) to each 

other, by installing suspension brackets 1 that are unit attaching devices at 

positions on the upper side of the indoor unit 2 (for example, positions above the 

center of gravity G), the swing of the unit for example due to an earthquake can 

6
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be suppressed. In general, the amplitude of the swing of a unit is proportional to 

the cube of the distance between the base point and the position of fixation to the 

unit. Therefore, if the distance between the ceiling 4 (if a brace 6 is provided, 

the lower attachment part of the brace 6) and the suspension brackets 1 is 

5 reduced if only slightly, the swing dramatically decreases. For this reason, the 

effect of installation of suspension brackets 1 on the upper side of an indoor unit 

2 as in Embodiment 1 is large, and the earthquake resistance can be improved.  

[0017] 

Embodiment 2.  

10 Fig. 4 is a diagram showing a unit to which unit attaching devices 

according to Embodiment 2 of the present invention are installed. In Fig. 4, unit 

or the like denoted by the same reference sign as in Fig. 1 to Fig. 3 performs the 

same operation or the like as Embodiment 1. In Fig. 4, the suspension bracket 

1A is a unit attaching device installed on the upper side of an indoor unit 2 

15 (apparatus), and the suspension bracket 1 B is a unit attaching device installed on 

the lower side (floor side, for example, below the center of gravity G of the indoor 

unit 2) of the indoor unit 2.  

[0018] 

In Embodiment 1 described above, suspension brackets 1 that are unit 

20 attaching devices are installed on the upper side of an indoor unit 2. In 

Embodiment 2, suspension brackets 1 are installed not only on the upper side of 

an indoor unit 2 (apparatus) but also on the lower side (for example, below the 

center of gravity G). Because suspension brackets 1 A and suspension brackets 

1 B installed on the upper side and the lower side of the four corners of the indoor 

25 unit 2 and suspension bolts 5 are fixed to each other, more secure fixation can be 

performed while improving the earthquake resistance. Here, in Embodiment 2, 

both the suspension brackets 1A and the suspension brackets 1B installed to the 

indoor unit 2 are fixed to the suspension bolts 5. However, the present invention 

is not restricted to this. For example, if secure fixation is ensured, only the 

7



1001414485 

suspension brackets 1A installed on the upper side may be fixed to the 

suspension bolts 5. For example, in a place where a ceiling slab is low, the 

suspension brackets 1 B may be fixed to the suspension bolts 5. The selection 

of which of the suspension brackets 1A and the suspension brackets 1B is to be 

5 used for fixing can be made based on the height of the ceiling slab. Although, in 

Fig. 4, the suspension bracket 1A and the suspension bracket 1 B are separated, 

they may be connected.  

[0019] 

Embodiment 3.  

10 Fig. 5 is a diagram showing a state where a unit having unit attaching 

devices according to Embodiment 3 of the present invention is attached to a 

ceiling. In Embodiment 2 described above, suspension brackets 1 are installed 

on the upper side and the lower side of an indoor unit 2 (apparatus). In 

Embodiment 3, the suspension bracket 1A installed on the upper side of an 

15 indoor unit 2 and the suspension bracket 1 B installed on the lower side of the 

indoor unit 2 are installed in such a manner that the suspension bracket 1A on 

the upper side and the suspension bracket 1 B on the lower side are aligned in 

the height direction so that they can be fixed to the same suspension bolt 5.  

Therefore, the elongate hole 12 of the suspension bracket 1 A and the elongate 

20 hole 12 of the suspension bracket 1 B are disposed on the same axis.  

[0020] 

For example, in Embodiment 2, eight suspension bolts 5 are needed.  

Since the suspension bracket 1A and the suspension bracket 1 B are fixed to the 

same suspension bolt 5, the whole indoor unit 2 can be securely fixed only by 

25 performing fixation to four suspension bolts 5. In addition, because the 

suspension bolt 5 between the suspension bracket 1A and the suspension 

bracket 1 B serves as a pillar, the suspension bolt 5 is securely fixed to the indoor 

unit 2, and the swing due to an earthquake or the like can be reduced. Here, 

also in Embodiment 3, both the suspension brackets 1A and the suspension 

8
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brackets 1 B are fixed to the suspension bolts 5. However, the present invention 

is not restricted to this. For example, only the suspension brackets 1A installed 

on the upper side may be fixed to the suspension bolts 5.  

[0021] 

5 Embodiment 4.  

Fig. 6 and Fig. 7 are diagrams showing a unit having unit attaching devices 

according to Embodiment 4 of the present invention. Fig. 6 is a view of a unit 

with the unit attaching device installation surface facing front. Fig. 7 is a view 

mainly showing the installation surface. Embodiment 4 is such that in addition 

10 to suspension brackets 1 installed to a unit, for example before shipping, at an 

installation site, additional suspension brackets 3 that can be additionally 

installed are installed as suspension brackets on the upper side.  

[0022] 

Fig. 8 is a diagram illustrating the structure of an additional suspension 

15 bracket 3 according to Embodiment 4 of the present invention. As shown in Fig.  

8, the additional suspension bracket 3 has a flat portion 31, an elongate hole 32, 

a slit 33, a washer retaining portion 34, a hooking portion 35, a hooking portion 

elongate hole 36, a hooking portion slit 37, and a connecting portion 38. The 

elongate hole 32 forms a space through which a suspension bolt 5 is passed, 

20 and the slit 33 is formed in the flat portion 31 to guide the suspension bolt 5 to 

the elongate hole 32. As with the suspension brackets 1 of Embodiment 1, 

when installed, the flat portion 31 is at substantially the same position in the 

height direction as a top plate of a housing of an indoor unit 2. The washer 

retaining portion 34 retains a washer to prevent the suspension bolt 5 from 

25 coming off.  

[0023] 

The additional suspension bracket 3 has the hooking portion 35, which is 

hooked on and engaged with the lower surface of a flat portion 11 of a 

suspension bracket 1 installed on the lower side of the indoor unit 2 to become 

9
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integral with the suspension bracket 1, and reinforces the additional suspension 

brackets 3. The hooking portion elongate hole 36 and the hooking portion slit 

37 have shapes corresponding to an elongate hole 12 and a slit 13 of the 

suspension bracket 1 so as not to get in the way of the insertion of the 

5 suspension bolt 5 into the elongate hole 12. The connecting portion 38 

connects the flat portion 31 and the hooking portion 35 and serves as an 

installation surface for installing the additional suspension bracket 3 to the indoor 

unit 2.  

[0024] 

10 As described above, in Embodiment 4, the additional suspension bracket 3 

is a unit attaching device, and therefore, at the installation site of the indoor unit 2 

(apparatus), the additional suspension brackets 3 can be additionally installed as 

needed. The additional suspension bracket 3 has the hooking portion 35, and 

the hooking portion 35 is hooked on and integrated with the suspension bracket 1 

15 installed to the indoor unit 2, and the additional suspension bracket 3 can thereby 

be reinforced. Although, in Fig. 7, a description has been made assuming that a 

unit attaching device installed on the upper side of the unit are added, a unit 

attaching device installed on the lower side of the unit may be added. Although 

both the additional suspension bracket 3 and the suspension bracket 1 are fixed 

20 to the suspension bolt 5, the present invention is not restricted to this. For 

example, if secure fixation is ensured, only the additional suspension bracket 3 

installed on the upper side may be fixed to the suspension bolt 5.  

[0025] 

Embodiment 5.  

25 In the embodiments described above, a description has been made 

assuming that a plurality of unit attaching devices (suspension brackets 1, 

additional suspension brackets 3) installed to a unit (indoor unit 2) are the same 

suspension brackets 1, additional suspension brackets 3. However, the present 

invention is not restricted to this. Because using the same unit attaching 

10
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devices reduces the cost, it is preferable to use at least two same unit attaching 

devices.  

[0026] 

In the embodiments described above, braces 6 are provided. However, in 

5 the case of a circumstance where braces 6 cannot be installed, braces 6 may not 

be provided. The present invention is restricted to attaching a unit, and does 

not relate to the specification of a suspension bolt, such as a brace.  

[0027] 

Although the suspension bracket 1 has an elongate hole 12, a slit 13, and 

10 a washer retaining portion 14, a slit or the like may not be provided if at least a 

hole for passing a suspension bolt 5 is formed.  

[0028] 

Embodiment 6.  

Fig. 9 is a diagram showing a unit to which unit attaching devices 

15 according to Embodiment 6 of the present invention are installed. Although not 

particularly specified in the unit attaching devices of the embodiments described 

above, in Embodiment 6, screw holes provided in a suspension bracket 1A for 

screwing the suspension bracket 1A to an indoor unit 2 are screwing elongate 

hole portions 41 having an elongate hole shape.  

20 [0029] 

Since the screw holes for fixation screws fixing the suspension bracket 1A 

and the indoor unit 2 to each other have an elongate hole shape, the fixing 

position of the suspension bracket 1A can be changed relative to the indoor unit 

2. Since the suspension bracket 1A can be changed, for example, the degree of 

25 freedom of the positional relationship of the position where the suspension 

bracket 1A and a suspension bolt 5 are fixed to each other can be increased 

without changing the positional relationship between the indoor unit 2 and the 

suspension bolt 5.  

[0030] 

11



1001414485 

For example, by moving the suspension bracket 1A such that it is on the 

upper side of the indoor unit 2, and fixing it with screws, the fixing position of the 

suspension bracket 1 and the suspension bolt 5 is made as short as possible, 

and the reduction of the swing of the indoor unit 2 can be expected. This is not 

5 restricted to the case where the suspension bracket 1 is movable, and the 

suspension bracket 1 may be fixed on the upper side of the indoor unit 2 in 

advance.  

[0031] 

Fig. 9 shows providing elongate holes in such a manner that the elongate 

10 holes of the screwing elongate hole portions 41 extend in the direction of 

gravitational force (vertical direction) so that the positional relationship can be 

adjusted in the vertical direction. However, the present invention is not 

restricted to this. For example, by providing elongate holes in such a manner 

that they extend in the horizontal direction (left-right direction), the adjustment of 

15 the positional relationship in the horizontal direction may be enabled.  

Alternatively, cross-shaped holes such that two elongate holes extending in the 

direction of gravitational force and the horizontal direction are combined may be 

provided. Since the elongate holes extend in the horizontal direction, the indoor 

unit 2 can be installed without changing the positions of the existing suspension 

20 bolts 5 attached to a ceiling 4.  

Industrial Applicability 

[0032] 

In the embodiments described above, a cassette-type indoor unit 2 

concealed and installed in a ceiling 4 has been described as a unit to be 

25 suspended to which suspension brackets 1 or additional suspension brackets 3 

that are unit attaching devices are installed. However, the present invention is 

not restricted to this. The indoor unit 2 need not be of the concealed type if it is 

of the ceiling suspended type. The present invention can be applied not only to 

12
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suspending an indoor unit but also to suspending a lighting unit, an acoustic unit, 

and the like.  

Reference Signs List 

[0033] 

5 1, 1A, 1B suspension bracket 2 indoor unit 3 additional 

suspension bracket 4 ceiling 5 suspension bolt 6 

brace 11 flat portion 12 elongate hole 13 slit 14 

washer retaining portion 15 vertical portion 31 flat portion 32 

elongate hole 33 slit 34 washer retaining portion 35 

10 hooking portion 36 hooking portion elongate hole 37 hooking 

portion slit 38 connecting portion 41 screwing elongate hole portion 

13
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CLAIMS 

[Claim 1] 

A unit attaching device comprising 

suspension brackets each having a hole for passing a suspension bolt 

5 suspended from a ceiling and installed to a unit to be suspended, 

wherein a suspension bracket of the suspension brackets is installed on a 

ceiling side and a suspension bracket of the suspension brackets is installed on a 

floor side of a side surface of a housing of the unit, and 

the suspension bracket installed on the ceiling side is installed at a position 

10 higher than a position of a center of gravity of the unit.  

[Claim 2] 

The unit attaching device of claim 1, 

wherein the one of the suspension brackets installed on the ceiling side 

has a flat portion a surface of which along the ceiling has the hole formed therein, 

15 and 

the one of the suspension brackets is installed such that a position of the 

flat portion in a direction of gravitational force is a same position as an upper 

surface of the housing of the unit.  

[Claim 3] 

20 The unit attaching device of claim 1 or 2, wherein the suspension bracket 

installed on the ceiling side and the suspension bracket installed on the floor side 

are installed on the side surface of the housing of the unit so as to be fixed to the 

same suspension bolt.  

[Claim 4] 

25 The unit attaching device of any one of claims 1 to 3, wherein at least two 

of the suspension brackets installed at a plurality of locations on the unit are 

same suspension brackets.  

[Claim 5] 

14
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The unit attaching device of any one of claims 1 to 4, wherein the 

suspension brackets have a screwing elongate hole for screwing to the housing 

of the unit.  

[Claim 6] 

5 An indoor unit being the unit to be suspended and to which the unit 

attaching device of any one of claims 1 to 5 is installed.  

15
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