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[ABSTRACT] 

The present embodiment comprises: a motor body having a space 

formed therein; a rotary shaft assembly having a rotor and a bearing 

mounted on the rotary shaft assembly having a rotor and a bearing mounted 

on a rotary shaft; a stator installed in a motor housing so as to surround the 

rotor; an impeller connected to the rotary shaft; and a bracket installed on the 

motor body and having a bearing housing portion for receiving the bearing, 

wherein the bearing housing portion has a bearing heat dissipating flow path 

through which air flowing by means of the impeller is exhausted to the 

outside of the bearing housing portion after passing between the outer 

surface of the bearing and the bearing housing portion. Thus, the air blown 

from the impeller can absorb heat of the bearing by being in direct contact 

with the outer surface of the bearing while passing through the bearing heat 

dissipating flow path, and there is an advantage in that better heat dissipating 

performance is achieved by the air through a heat sink surrounding the 

bearing.  
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[DESCRIPTION] 

[Invention Title] 

FAN MOTOR 

[Technical Field] 

[1] The present invention relates to a fan motor, and particularly to a fan 

motor in which an impeller and a bearing are installed on a rotary shaft.  

[Background Art] 

[2] A fan motor may be installed in a home appliance such as a vacuum 

cleaner or the like, and in this case, the fan motor may generate a suction 

force for sucking air into a dust collecting unit.  

[3] An example of such a fan motor may include a motor housing, a stator 

provided in the motor housing, a rotor rotated by the stator, a rotary shaft 

on which the rotor is mounted, and an impeller installed in the rotary shaft.  

[4] When the rotary shaft of rotates, the fan motor may intake air as the 

impeller rotates.  

[5] The rotary shaft of the fan motor may be rotatably supported by at least 

one bearing, and in a state of being supported by the bearing, the rotary 

shaft may be rotated at a high speed.  

[6] If an internal temperature of the fan motor increases, performance of the 

fan motor may be deteriorated, and thus, the motor is preferably 

maintained not to be overheated at the internal temperature.  

[7] Heat of the bearing is one of various factors raising the internal 

temperature of the fan motor, and heat of the bearing is preferably 
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dissipated to prevent overheating of the bearing. In particular, in the 

case of a fan motor in which the rotary shaft is rotated at a high speed, 

the bearing may be overheated, and in this case, the life of the bearing 

may be shortened.  

[Disclosure] 

[Technical Problem] 

[8] An object of the present invention is to provide a fan motor in which air 

moved by an impeller is guided to an outer circumferential surface of a 

bearing to directly dissipate heat of the bearing and thus minimize a 

degradation of performance of the bearing due to overheat.  

[Technical Solution] 

[9] To solve the technical problem as described above, there is provided a 

fan motor including: a motor body having a space formed therein; a rotary 

shaft assembly including a rotor and a bearing installed on a rotary shaft; 

a stator installed to surround the rotor in the motor body; an impeller 

connected to the rotary shaft; and a bracket having a bearing housing 

portion accommodating the bearing, the bracket installed in the motor 

body, wherein the bearing housing portion has a bearing heat dissipation 

flow path through which air moved by the impeller passes through 

between the bearing housing portion and an outer surface of the bearing 

and is discharged to the outside of the bearing housing portion.  

[10]The bearing heat dissipation flow path is formed to be parallel to the 

rotary shaft in the bearing housing portion.  
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[11]The bearing heat dissipation flow path may be provided in plurality on the 

bearing housing portion. A plurality of contact surfaces of the bearing 

housing portion in contact with an outer surface of the bearing may be 

formed between a plurality of bearing heat dissipation flow paths.  

[12]The bearing heat dissipation flow path may include: a first heat 

dissipation flow path formed in parallel to the rotary shaft on an inner 

circumferential surface of the bearing housing portion, and a second heat 

dissipation flow path connecting an outer circumferential surface of the 

bearing housing portion to the first heat dissipation flow path.  

[13]A plurality of the second heat dissipation flow paths may be formed 

radially around the rotary shaft at the bearing housing.  

[14]The bearing may include: an inner rim fixed to the rotary shaft, an outer 

rim spaced apart from the inner rim, and a rolling member disposed 

between the inner rim and the outer rim. The bearing housing portion 

may include a hollow body in contact with an outer circumferential 

surface of the outer rim and a cover body formed at the hollow body, 

covering a portion between the inner rim and the outer rim, and facing the 

impeller. The bearing heat dissipation flow path may be provided in at 

least one of the hollow body and the cover body.  

[15]The bearing heat dissipation flow path may include a first heat dissipation 

flow path formed to be parallel to the rotary shaft on an inner 

circumferential surface of the hollow body and a second heat dissipation 
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flow path connected to the first heat dissipation flow path, formed to be 

parallel to the rotary shaft in the cover body, and facing the impeller.  

[16]The bearing heat dissipation flow path may include a first heat dissipation 

flow path formed to be parallel to the rotary shaft on an inner 

circumferential surface of the hollow body and a second heat dissipation 

flow path connecting an outer circumferential surface of the hollow body 

to the first heat dissipation flow path.  

[17]The fan motor may further include: a diffuser disposed in the motor body 

and having an opening surrounding an outer circumferential surface of 

the bearing housing portion. The diffuser may have a diffuser guide flow 

path connecting the second heat dissipation flow path to the diffuser and 

the motor body.  

[18]The diffuser may have a guide vane guiding air between the diffuser and 

the motor body to between the rotor and the first heat dissipation flow 

path.  

[19]The bearing heat dissipation flow path has one end facing the rotor.  

[20]The motor body may include a motor housing having an air outlet and an 

impeller cover having an air intake, the impeller cover surrounding an 

outer circumference of the impeller. A hollow portion larger than the 

rotary shaft may protrude from the motor housing. A second bearing 

accommodated in the hollow portion may be mounted on the rotary shaft.  

The hollow portion may have a second bearing heat dissipation flow path 

through which air passes through between an outer surface of the 
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second bearing and the hollow portion and is subsequently discharged to 

the outside of the hollow portion.  

[21]The second bearing may include: an inner rim fixed to the rotary shaft; an 

outer rim spaced apart from the inner rim; and a rolling member disposed 

between the inner rim and the outer rim, wherein the second bearing heat 

dissipation flow path includes a first heat dissipation flow path formed to 

be parallel to the rotary shaft on an inner circumferential surface of the 

hollow portion and a second heat dissipation flow path connecting an 

outer circumferential surface of the hollow portion and the first heat 

dissipation flow path.  

[Advantageous Effect] 

[22]According to the embodiment of the present invention, air blown from the 

impeller may come into direct contact with the outer surface of the 

bearing to absorb heat of the bearing, while passing through the bearing 

heat dissipation flow path, thus obtaining high heat dissipation 

performance as compared with a case where heat of the bearing is 

absorbed to air through a heat sink surrounding the bearing.  

[Description of Drawings] 

[23]FIG. 1 is a longitudinal cross-sectional view illustrating a fan motor 

according to an embodiment of the present invention; 

[24]FIG. 2 is an exploded perspective view illustrating a fan motor according 

to an embodiment of the present invention; 
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[25]FIG. 3 is a view illustrating an air flow around a bearing according to an 

embodiment of the present invention; 

[26]FIG. 4 is a cross-sectional view illustrating a bearing housing portion and 

a bearing according to an embodiment of the present invention; 

[27]FIG. 5 is a view illustrating an air flow around a second bearing according 

to an embodiment of the present invention; 

[28]FIG. 6 is an exploded perspective view illustrating a fan motor according 

to another embodiment of the present invention; 

[29]FIG. 7 is a view illustrating an air flow around a bearing according to 

another embodiment of the present invention; and 

[30]FIG. 8 is a cross-sectional view illustrating a bearing housing portion and 

a bearing according to another embodiment of the present invention.  

[Mode for Invention] 

[31]Hereinafter, embodiments of the present invention will be described in 

detail with reference to the accompanying drawings.  

[32]FIG. 1 is a longitudinal cross-sectional view illustrating a fan motor 

according to an embodiment of the present invention, FIG. 2 is an 

exploded perspective view illustrating a fan motor according to an 

embodiment of the present invention, FIG. 3 is a view illustrating an air 

flow around a bearing according to an embodiment of the present 

invention, and FIG. 4 is a cross-sectional view illustrating a bearing 

housing portion and a bearing according to an embodiment of the present 

invention.  
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[33]The fan motor of the present embodiment may include a motor body 1, a 

rotary shaft 2, a rotor 3, a bearing 4, a stator 6, and an impeller 7, and 

may include a bracket 9 in which a bearing housing portion 8 is formed.  

[34]As illustrated in FIG. 3, in the fan motor, air moved by the impeller 7 and 

blown to the vicinity of the stator 6 passes through between the bearing 4 

and the bearing housing portion 8 to directly cool the bearing 4 in an air

cooling manner, and the air which has dissipated heat of the bearing 4 

may flow out of the bearing housing portion 8.  

[35]In the fan motor, a bearing heat dissipation flow path P1 through which 

air passes may be formed between an outer surface of the bearing 4 and 

an inner surface of the bearing housing portion 8. Heat of the bearing 4 

may be transferred to the bearing heat dissipation flow path P1 and the 

bearing housing portion 8. Air blown from the impeller 7 may flow into 

the bearing heat dissipation flow path P1 and pass therethrough. While 

passing through the bearing heat dissipation flow path P1, the air may be 

in contact with each of an outer surface of the bearing 4 and the bearing 

housing portion 8 to dissipate heat of the bearing 4 and the bearing 

housing portion 8.  

[36]The air which has absorbed the heat of the bearing 4 and the heat of the 

bearing housing portion 8 may escape from the bearing heat dissipation 

flow path P1 to the outside of the bearing housing portion 8 and may flow 

to the stator 6 and the rotor 3 to dissipate heat of the stator 6 and the 

rotor 3.  
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[37]The motor body 1 may form an appearance of the fan motor. The motor 

body 1 may include an air intake port 11 through which ambient air of the 

fan motor is intaken into the motor body 1.  

[38]The motor body 1 may have an internal space. The rotary shaft 2, the 

rotor 3, the stator 6, the impeller 7 and the bracket 9 may be 

accommodated in the space of the motor body 1.  

[39]The motor body 1 may have an air discharge port 12 through which air 

inside the fan motor is discharged to the outside of the motor body 1.  

[40]The motor body 1 may form a combination of a plurality of members. The 

motor body 1 may include an impeller cover 13 in which the air intake 

port 11 is formed. The motor body 1 may further include a motor housing 

14 having the air discharge port 12 formed therein. The impeller cover 13 

may be coupled with the motor housing 14 and the motor housing 14 

may configure the motor body 1 together with the impeller cover 13.  

[41]The motor body 1 may further include a separate frame disposed 

between the impeller cover 13 and the motor housing 14 so that the 

impeller cover 13 and the motor housing 14 are coupled to the frame.  

[42]The impeller cover 13 may surround the outer circumference of the 

impeller 7. The impeller cover 13 surrounds the outer circumference of 

the impeller 7 to protect the impeller 7.  

[43]The impeller cover 13 may be opened on a side facing the motor housing 

14. The impeller cover 13 may be disposed to cover one open side of the 

motor housing 14. The impeller cover 13 may be coupled to the motor 
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housing 14 or the bracket 9 by a fastening member such as a screw or 

may be screwed thereto.  

[44]The air intake port 11 may be formed to be smaller than a surface of the 

impeller cover 13 facing the motor housing 14.  

[45]An inner circumferential surface of the impeller cover 13 may be spaced 

apart from the impeller 7 and air moved by the impeller 7 may flow 

between the inner circumferential surface of the impeller cover 13 and the 

impeller 7.  

[46]The motor housing 14 may have a hollow cylinder shape in which one 

side is open. The motor housing 14 may have the air discharge port 12 

through which internal air is discharged to the outside. A plurality of air 

discharge ports 12 may be formed in the motor housing 14.  

[47]The rotor 3 and the bearing 4 may be mounted on the rotary shaft 2 and 

the rotary shaft 2 may constitute a rotary shaft assembly R together with 

the rotor 3 and the bearing 4.  

[48]The rotary shaft 2 may extend from the inside the motor housing 14 to the 

inside of the impeller cover 13. A portion of the rotary shaft 2 may be 

positioned inside the motor housing 14 and the remainder of the rotary 

shaft 2 may be positioned inside the impeller cover 13.  

[49]The rotary shaft 2, which is rotated together with the rotor 3, may be 

supported by the bearing 4 and rotatably disposed inside the motor body 

1. The rotary shaft 2 , in a state of being supported by the bearing 4, may 

be rotated by the rotor 3.  
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[50]An impeller 7 may be connected to the rotary shaft 2 and the impeller 7 

may be rotated inside the impeller cover 13 when the rotary shaft 2 

rotates.  

[51]An impeller connection portion 22 to which the impeller 7 is connected 

may be formed on the rotary shaft 2. The impeller connection portion 22 

may be formed at a position spaced apart from a portion 21 surrounded 

by the rotor 3. The impeller connection portion 22 may be formed at an 

end portion of the rotary shaft 2 and may be positioned inside the 

impeller cover 13.  

[52]The rotary shaft 2 may have a second bearing mounting portion 23 on 

which a second bearing 5 to be described later is mounted.  

[53]The rotor 3 may be mounted to surround a portion of the rotary shaft 2.  

The rotor 3 may be rotatably positioned inside the stator 6. The rotor 3 

may have a hollow cylindrical shape.  

[54]The rotor 3 includes a rotor core 31 fixed to the rotary shaft 2, a magnet 

32 provided on the rotor core 31, and a pair of end plates 33 and 34 for 

fixing the magnet 32.  

[55]The rotor 3 may be mounted to surround a portion 21 between one end 

and the other end of the rotary shaft 2. The rotor 3 may be mounted 

between the impeller connection portion 22 and the second bearing 

mounting portion 23.  

[56]The bearing 4 may be accommodated in the bearing housing portion 8 

and may support the rotary shaft 2.  
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[57]The bearing 4 includes an inner rim 41 fixed to the rotary shaft 2, an outer 

rim 42 spaced from the inner rim 41, and a rolling member 43 disposed 

between the inner rim 41 and the outer rim 42.  

[58]An inner circumferential surface of the inner rim 41 may be an inner 

surface of the bearing 4 and an outer circumferential surface of the outer 

rim 42 may be an outer surface of the bearing 4.  

[59]The bearing 4 may be either a roller bearing or a ball bearing. Preferably, 

the rolling member 43 is configured as a ball and the bearing 4 is 

configured as a ball bearing having high performance for high speed 

rotation.  

[60]An outer diameter of the outer rim 42 of the bearing 4 may be equal to an 

inner diameter of the bearing housing portion 8 or slightly smaller than 

the inner diameter of the bearing housing portion 8.  

[61]The fan motor may further include an O-ring 44 fixed to the rotary shaft 2 

and restricting the bearing 4.  

[62]The O-ring 44 may be fixed to the rotary shaft 2 and constitute a rotary 

shaft assembly (or a rotor assembly) together with the rotary shaft 2 and 

the rotor 3.  

[63]The 0 ring 44 may be positioned between the bearing 4 and the rotor 3 in 

a longitudinal direction of the rotary shaft 2 and may be a bearing stopper 

that restricts the bearing 4 from moving toward the rotor 3.  

[64]The O-ring 44 may be fixed to the rotary shaft 2 so as to be in contact 

with a portion of the bearing 4. At least a portion of the O-ring 44 may 
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face the inner rim 41 of the bearing 4. The O-ring 44 may be in contact 

with the inner rim 41 of the bearing 4. The O-ring 44 may be an inner rim 

stopper that restricts the inner rim 41 of the bearing 4 from sliding toward 

the rotor 3.  

[65]An outer diameter of the O-ring 44 may be smaller than an inner diameter 

of the bearing housing portion 8.  

[66]The O-ring 44 may be positioned inside the bearing housing portion 8.  

The O-ring 44 may be rotated in an empty space formed inside the 

bearing housing portion 8 when the rotary shaft 2 rotates.  

[67]Preferably, a gap is formed between an outer circumference of the O-ring 

44 and the bearing housing portion 8 and the O-ring 44 and the bearing 

housing portion 8 are not in contact with each other. At least one of the 

O-ring 44 and the bearing housing portion 8 may be worn if the O-ring 44 

and the bearing housing portion 8 are in contact with each other. If the 

O-ring 44 and the bearing housing portion 8 are not in contact with each 

other, the life of each of the O-ring 44 and the bearing housing portion 8 

may be maximized.  

[68]The O-ring 44 may be mounted on the rotary shaft 2, may be in contact 

with the inner rim 41 of the bearing 4, and may be spaced apart from the 

bearing housing portion 8.  

[69]The O-ring 44 may include an inner ring 45 in contact with the inner rim 

41 of the bearing 4 and an outer ring 46 spaced apart from the outer rim 

42 of the bearing 4. An outer circumference of the outer ring 46 may be 
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an outer circumference of the O-ring 44 and an outer diameter of the 

outer ring 46 may be an outer diameter of the O-ring 44.  

[70]The O-ring 44 may have a size that does not shield a bearing heat 

dissipation flow path P1. A plurality of bearing heat dissipation flow paths 

P1 may be formed on an inner circumferential surface of the bearing 

housing portion 8. The plurality of bearing heat dissipation flow paths P1 

may be spaced apart from each other along an inner circumferential 

surface of the bearing housing portion 8. The virtual circle 0 connecting 

the centers of the plurality of bearing heat dissipation flow paths P1 may 

be larger than the inner circumferential surface of the bearing housing 

portion 8, and the outer circumference of the O-ring may smaller than the 

virtual circle 0 connecting the centers of the plurality of bearing heat 

dissipation flow paths P1.  

[71]In the fan motor, a portion of the rotary shaft 2 positioned inside the motor 

housing 14 may be directly supported by the motor housing 14.  

[72]When the rotary shaft 2 is directly supported by the motor housing 14, the 

motor housing 14 may have a rotary shaft support portion for rotatably 

supporting the rotary shaft 2. The rotary shaft support portion may 

surround the outer circumference of the rotary shaft 2 in the motor 

housing 14. At least one of the rotary shaft 2 and the rotary shaft 

support portion may be provided with a lubricant medium such as a 

lubricant for preventing wear between the rotary shaft 2 and the rotary 

shaft support portion.  

84690162.1



14 

[73]In the fan motor, a portion of the rotary shaft 2 positioned inside the motor 

housing 14 may be supported by the second bearing 5. The fan motor 

may further include the second bearing 5 installed on the rotary shaft 2 

and the second bearing 5 may rotatably support the rotary shaft 2.  

[74]The second bearing 5 may be installed on the rotary shaft 2 and spaced 

apart from the bearing 4. The second bearing 5 may be spaced apart 

from the bearing 4 in a longitudinal direction of the rotary shaft 2.  

[75]The bearing 4 and the second bearing 5 may rotatably support the rotary 

shaft 2 at positions spaced apart from each other. In this case, a load of 

the rotary shaft 2 may be distributed to and acted on the bearing 4 and 

the second bearing 5.  

[76]In the fan motor, the bearing 4 and the second bearing 5 may be 

mounted together between the rotor 3 and the impeller 7. In this case, 

the bearing 4 and the second bearing 5 may be mounted to be spaced 

apart from each other in an axial direction of the rotary shaft 2 at 

positions between the rotor 3 and the impeller 7.  

[77]Meanwhile, in the fan motor, the bearing 4 and the second bearing 5 may 

be mounted to be spaced apart from each other with the rotor 3 

interposed therebetween. In this case, the bearing 4 and the second 

bearing 5 may support the rotary shaft 2 by efficiently distributing a load 

acting on the rotary shaft 2. When the bearing 4 and the second bearing 

5 are disposed with the rotor 3 interposed therebetween, a maximum 

load acting on the bearing 4 and the second bearing 5 may be smaller 
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than that when the bearing 4 and the second bearing 5 are mounted 

together between the rotor 3 and the impeller 7, and a service life of the 

bearing 4 and the second bearing 5 may be longer than that of a case 

where the bearing 4 and the second bearing 5 are mounted together 

between the rotor 3 and the impeller 7. Also, when the bearing 4 and the 

second bearing 5 are spaced apart from each other with the rotor 3 

interposed therebetween, the fan motor does not require a separate 

space for separating the bearing 4 and the second bearing 5, and thus, 

the fan motor may become compact, relative to a case where the bearing 

4 and the second bearing 5 are positioned together between the rotor 3 

and the impeller 7.  

[78] The second bearing 5 may be positioned between the rotary shaft 2 and 

the motor housing 14 to support the rotary shaft 2. In this case, the 

second bearing 5 may be spaced apart from the bearing 4 with the rotor 3 

interposed therebetween.  

[79]When the fan motor includes both the bearing 4 and the second bearing 

5, the bearing 4 may be a load side bearing closer to the impeller 7, and 

the second bearing 5 may be a half load side bearing farther from the 

impeller 7.  

[80]When the fan motor includes both the bearing 4 and the second bearing 

5, the bearing 4 may be a bracket bearing surrounded and supported by 

the bracket 9, and the bearing 5 may be a motor housing bearing 

surrounded and supported by the motor housing 14.  
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[81]The bearing 4 may be a first bearing mounted between the impeller 7 and 

the second bearing 5, in particular, between the impeller 7 and the rotor 3.  

[82]The second bearing 5 may be an end bearing mounted on the opposite 

end of the impeller 7 in the rotary shaft 2.  

[83]When the rotary shaft 2 is supported by the second bearing 5, the second 

bearing 5 may be mounted on the rotary shaft 2 so as to be positioned 

inside the motor housing 14. The motor housing 14 may have a hollow 

portion 15 larger than the rotary shaft 2. The motor housing 14 may 

include a body portion 16 in which the hollow portion 15 protrudes.  

[84]The hollow portion 15 may be provided larger than the second bearing 5.  

The second bearing 5 may be supported directly on the motor housing 14 

or on the motor housing 14 with a separate elastic member therebetween.  

[85]When the second bearing 5 is directly supported by the motor housing 14, 

an outer circumferential surface of the second bearing 5 may be in 

contact with the motor housing 14. The second bearing 5 will be 

described later in detail.  

[86]The stator 6 may be mounted on the motor body 1. The stator 6 may be 

mounted on the motor housing 14 and may be installed to surround the 

rotor 3 in the motor housing 14. The stator 6 may be mounted on the 

motor housing 14 by a fastening member such as a screw. The stator 6 

may have a hollow cylindrical shape. The stator 6 may be mounted so as 

to surround an outer circumference of the rotor 3.  
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[87]The stator 6 may include a combination of a plurality of members. The 

stator 6 may include a stator core 61, a pair of insulators 62 and 63 

coupled to the stator core 61, and a coil 64 disposed in the insulators 62 

and 63.  

[88]The impeller 7 may be connected to the rotary shaft 2. The impeller 7, in 

a state of being connected to the rotary shaft 2, may be rotated together 

with the rotary shaft 2. The impeller 7 may be positioned between the 

impeller cover 13 and a diffuser 74 described below. A gap S1 through 

which air moved by the impeller 7 passes may be formed between the 

impeller 7 and the impeller cover 13. The gap S1 may be formed 

between an outer circumferential surface of the impeller 7 and an inner 

surface of the impeller cover 13.  

[89]The impeller 7 may include a rotary shaft connection portion 7A 

connected to the rotary shaft 2, a blade base 7B gradually expanding 

toward the rotor from the rotary shaft connection portion 7A, and a 

plurality of blades 7C formed on the blade base 7B.  

[90]The impeller 7 may include an air intake port facing surface 7D facing the 

air intake port 11 and a diffuser facing surface 7E facing the diffuser 74 

as described below.  

[91]The impeller 7 may be rotated between the air intake port 11 and the 

diffuser 74 to intake air into the air intake port 11 and blow air between 

the diffuser 74 and the motor body 1.  
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[92]The fan motor may further include a diffuser 74 for guiding air moved by 

the impeller 7. The air moved by the impeller 7 may be guided by the 

diffuser 74, and the air guided by the diffuser 74 may dissipate heat of 

the bearing 4, while passing through the bearing heat dissipation flow 

path P1 between the bearing 4 and the bearing housing portion 8. The 

air blown from the impeller 7 may flow between the bearing housing 

portion 8 and the rotor 3 by the diffuser 74, and the air between the 

bearing housing portion 8 and the rotor 3 may flow into the bearing heat 

dissipation flow path P1 formed in the bearing housing portion 8 to pass 

through the bearing heat dissipation flow path P1 and flow out of the 

bracket 9 from the bearing heat dissipation flow path P1.  

[93]The diffuser 74 may be disposed inside the impeller cover 13. The 

diffuser 74 may be mounted on at least one of the impeller cover 13 and 

the bracket 9. A gap S2 through which air guided to the diffuser 74 may 

pass may be formed between the diffuser 74 and the impeller cover 13.  

[94]A portion of the diffuser 74 may face the impeller 7 and a gap may be 

formed between one surface of the diffuser 74 and the diffuser facing 

surface 7E of the impeller 7.  

[95]The diffuser 74 may be disposed inside the motor body 1. The diffuser 

74 may have an opening 72 surrounding an outer circumferential surface 

of the bearing housing portion 8.  
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[96]The diffuser 74 may have a diffuser guide flow path P4 allowing the 

bearing heat dissipation flow path P1 to communicate with the diffuser 74 

and the motor body 1.  

[97]The diffuser guide flow path P4 may be formed to communicate with a 

portion of the bearing heat dissipation flow path P1. The diffuser guide 

flow path P4 may communicate with the second heat dissipation flow 

path P3 (to be described) of the bearing heat dissipation flow path P1.  

[98]The diffuser 74 may include a body portion 75 smaller than the impeller 

cover 13 and positioned inside the impeller cover 13 and a diffuser vane 

76 protruding from an outer circumference of the body portion 75.  

[99]The body portion 75, in a state of being positioned between the impeller 7 

and the stator 6, may guide air blown in a centrifugal direction from the 

impeller 7 to an inner surface of the motor body 1, and the air passing 

between the outer circumferential surface of the body portion 75 and the 

inner surface of the motor body 1 may be guided between the body 

portion 75 and the stator 6.  

[100] The body portion 75 may have a shape of an annular plate having an 

opening 72 formed at the center thereof. The diffuser guide flow path P4 

may penetrate through the body portion 75 and may connect the outer 

circumferential surface of the body portion 75 to the opening. The 

diffuser guide flow path P4 may extend in the body portion 75 in a radial 

direction.  
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[101] The body portion 75 maybe configured as a single member or maybe 

configured as a combination of a plurality of members.  

[102] In case that the body portion 75 includes a plurality of members, the 

body portion 75 may include an impeller facing body portion 75A facing 

the impeller 7 and a stator facing body portion 75B coupled to the 

impeller facing body and facing the stator 6.  

[103] An inlet P41 of the diffuser guide flow path P4 may be formed in the 

opening 72 of the body portion 75. The body portion 75 may have a 

space P42 between the impeller facing body portion 75A and the stator 

facing body portion 75B and allowing air guided to the inlet P41 to pass 

therethrough. An outlet P43, through which the air passing through the 

space P42 is discharged between the body portion 75 and the impeller 

cover 13, may be formed on an outer circumferential surface of the body 

portion 75.  

[104] The diffuser vane 76 may protrude from the body portion 75 so as to 

be positioned between the body portion 75 and the impeller cover 13.  

The diffuser vane 76 may convert a dynamic pressure of the air passing 

through the impeller 7 into a static pressure.  

[105] The diffuser 74 may further include a guide vane 77 for guiding air to 

the periphery of the bearing heat dissipation flow path P1. The guide 

vane 77 may be formed after the diffuser vane 76 in an air flow direction.  

The guide vane 77 may guide the air moved by the diffuser vane 76. The 
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guide vane 77 may protrude from the body portion 75 toward the stator 6 

and a trailing edge 77A thereof may face the bearing housing portion 8.  

[106] The guide vane 77 may guide air between the diffuser 74 and the 

motor body 1 to between the rotor 3 and the first heat dissipation flow 

path P2. The guide vane 77 may guide air having a pressure raised by 

the diffuser vane 76 toward at least one of the bearing housing portion 8 

and the rotor 3. The guide vane 77 may guide air toward a gap S4 

between the bearing housing portion 8 and the rotor 3.  

[107] The air guided to the guide vane 77 may pass through a gap S3 

between the diffuser 74 and the stator 6 and the air may pass through the 

gap S4 between the bearing housing portion 8 and the rotor 3.  

[108] A portion of the air moved by the guide vane 77 may flow to the 

bearing housing portion 8 and pass through the bearing heat dissipation 

flow path P1 and dissipate heat of the bearing 4, the bearing housing 

portion 8, and the bracket 9. Air, which is moved by the vane 77 but does 

not flow to the bearing housing portion 8, may flow to a gap S5 between 

the rotor 3 and the stator 6 to dissipate heat of the rotor 3 and the stator 6.  

[109] The bearing housing portion 8 may have the bearing heat dissipation 

flow path P1 through which air is exhausted to the outside of the bearing 

housing portion 8 after passing through between the outer surface of the 

bearing 4 and the bearing housing portion 8.  

[110] The bearing heat dissipation flow path P1 may be formed on the inner 

circumferential surface of the bearing housing portion 8. The bearing 
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heat dissipation flow path P1 may be formed to be depressed on the 

inner circumferential surface of the bearing housing portion 8. The 

bearing heat dissipation flow path P1 may be formed such that a surface 

thereof facing the outer rim 42 of the bearing 4 is open. The bearing heat 

dissipation flow path P1 may be a groove formed in the bearing housing 

portion 8 to allow air to flow therein. The bearing heat dissipation flow 

path P1 may be formed to be in contact with an outer circumferential 

surface of the outer rim 42 of the bearing 4. The bearing heat dissipation 

flow path P1 may be formed between the outer rim 42 of the bearing 4 

and the bearing housing portion 8 and have a shape of a cylinder or a 

quadrangular prism in a cross-section thereof.  

[111] The bearing heat dissipation flow path P1 may be provided in plurality 

in the bearing housing portion 8.  

[112] The bearing housing portion 8 may have a plurality of contact surfaces 

C in contact with an outer surface of the bearing 4 between the plurality 

of bearing heat dissipation flow paths P1. The plurality of contact 

surfaces C and the plurality of bearing heat dissipation flow paths P1 may 

be alternately formed along the inner circumferential surface of the 

bearing housing portion 8.  

[113] The bearing heat dissipation flow path P1 may include a first heat 

dissipation flow path P2 formed on an inner circumferential surface 8A of 

the bearing housing portion 8 in parallel with the rotary shaft 2 and a 

second heat dissipation flow path P3 connecting an outer circumferential 
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surface 8B of the bearing housing portion 8 to the first heat dissipation 

flow path P2.  

[114] A plurality of first heat dissipation flow path P2 may be formed along 

the inner circumferential surface of the bearing housing portion 8.  

[115] A plurality of the second heat dissipation flow paths P3 may be radially 

formed about the rotary shaft 2 in the bearing housing portion 8.  

[116] The second heat dissipation flow path P3 may be bent in a direction 

perpendicular to a longitudinal direction of the first heat dissipation flow 

path P2 at one end of the first heat dissipation flow path P2.  

[117] The bearing housing portion 8 may include a hollow body 84 with 

which an outer circumferential surface of the outer rim 42 is in contact.  

The bearing housing portion 8 may further include a cover body 86 

formed in the hollow body 84, covering a gap between the inner rim 41 

and the outer rim 42, and facing the impeller 7.  

[118] The hollow body 84 may be inserted into the opening 72 of the diffuser 

74 and the other outer circumferential surface thereof may be surrounded 

by the opening 72 of the diffuser 74.  

[119] The cover body 86 may have a rotary shaft through hole 87 through 

which the rotary shaft 2 is rotatably inserted. One side of the cover body 

86 may face the diffuser facing surface 7E of the impeller 7 and a gap 

may be formed between the cover body 86 and the impeller 7.  

[120] The bearing heat dissipation flow path P1 may be formed in at least 

one of the hollow body 84 and the cover body 86.  
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[121] An inner circumferential surface of the hollow body 84 may be an inner 

circumferential surface of the bearing housing portion 8. An outer 

circumferential surface of the hollow body 84 may be an outer 

circumferential surface of the bearing housing portion 8.  

[122] Both the first heat dissipation flow path P2 and the second heat 

dissipation flow path P2 of the bearing heat dissipation flow path P1 may 

be formed in the hollow body 84. In this case, the bearing heat 

dissipation flow path P1 includes a first heat dissipation flow path P2 

formed on the inner circumferential surface of the hollow body 84 in 

parallel with the rotary shaft 2 and a second heat dissipation flow path P3 

connecting the outer circumferential surface of the hollow body 84 and 

the second heat dissipation flow path P2.  

[123] The bearing heat dissipation flow path P1 may have one end facing 

the rotor 3 or facing a gap between the rotor 3 and the stator 6. One 

longitudinal end of the first heat dissipation flow path P2 may face the 

rotor 3 or face a gap between the rotor 3 and the stator 6.  

[124] Referring to FIG. 4, the air guided by the diffuser 74 to between the 

bearing heat dissipation flow path P1 and the rotor 3 may be distributed 

to the bearing heat dissipation flow path P1 and the rotor 3.  

[125] The bracket 9 may be installed in the motor body 1. The bracket 9 

may be coupled to at least one of the motor housing 14, the impeller 

cover 13, and the diffuser 74. The bracket 9 may have the bearing 

housing portion 8 for accommodating the bearing 4.  
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[126] The bracket 9 may include a fastening portion 94 fastened to at least 

one of the motor housing 14 and the impeller cover 13 by a fastening 

member 95. The bracket 9 may include at least one connection portion 

96 connecting the fastening portion 94 to the bearing housing portion 8.  

[127] 

[128] FIG. 5 is a view illustrating an air flow around a second bearing 

according to an embodiment of the present invention.  

[129] The hollow portion 15 larger than the rotary shaft 2 may protrude from 

the motor housing 14. The hollow portion 15 may protrude from the body 

portion 16 of the motor housing 14 toward the rotor 3.  

[130] A second bearing 5 accommodated in the hollow portion 15 may be 

mounted on the rotary shaft 2.  

[131] The second bearing 5 may include an inner rim 51 fixed to the rotary 

shaft 2, an outer rim 52 spaced apart from the inner rim 51, and a rolling 

member 53 disposed between the inner rim 51 and the outer rim 52.  

[132] The second bearing 5 may be either a roller bearing or a ball bearing, 

and, preferably, the rolling member 53 is configured as a ball and the 

second bearing 5 is configured as a ball bearing having high performance 

for high speed rotation.  

[133] An inner rim 51 of the second bearing 5 may be fixed to the rotary 

shaft 2 and an outer rim 52 of the second bearing 5 may be in contact 

with the hollow portion 15 and fixed to the hollow portion 15.  
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[134] The outer rim 52 of the second bearing 5 may be in contact with an 

inner circumferential surface of the hollow portion 15.  

[135] The fan motor may further include a second O-ring 54 fixed to the 

rotary shaft 2 and supporting the second bearing 5. The second O-ring 

54 may be fixed to the rotary shaft 2 and constitute a rotary shaft 

assembly (or a rotor assembly) together with the rotary shaft 2 and the 

rotor 3.  

[136] The second O-ring 54 may be positioned between the second bearing 

5 and the rotor 3 in the longitudinal direction of the rotary shaft 2 and may 

be a second bearing stopper for restricting movement of the second 

bearing 5 toward the rotor 3.  

[137] The second O-ring 54 may be fixed to the rotary shaft 2 so as to be in 

contact with a portion of the second bearing 5. At least a portion of the 

second O-ring 54 may face the inner rim 51 of the second bearing 5. The 

second O-ring 54 may be in contact with the inner rim 51 of the second 

bearing 5. The second O-ring 54 may be a bearing stopper for restricting 

sliding of the inner rim 51 of the second bearing 5 toward the rotor 3.  

[138] The second O-ring 54 may be mounted on the rotary shaft 2, may be 

in contact with the inner rim 51 of the second bearing 5, and may be 

spaced apart from the hollow portion 15.  

[139] The second O-ring 54 may include an inner ring 55 in contact with the 

inner rim 51 of the second bearing 5 and an outer rim 56 spaced apart 

from the outer rim 64 of the second bearing 5.  
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[140] The fan motor may have a second bearing heat dissipation flow path 

P5 formed in the hollow portion 15, through which air passing through 

between the outer surface of the second bearing 5 and the hollow portion 

15 is exhausted to the outside of the hollow portion 15.  

[141] The second bearing heat dissipation flow path P5 may include a first 

heat dissipation flow path P6 formed on the inner circumferential surface 

of the hollow portion 15 in parallel to the rotary shaft 2 and a second heat 

dissipation flow path P7 formed on the outer circumferential surface of 

the hollow portion 15 and connecting the outer circumferential surface of 

the hollow portion 15 to the first heat dissipation flow path P6.  

[142] 

[143] Hereinafter, the operation of the present embodiment will be described.  

[144] First, when the fan motor is driven, the rotary shaft 2 may be rotated 

and the impeller 7 may be rotated together with the rotary shaft 2. When 

the impeller 7 is rotated, the air outside the fan motor may be intaken by 

the impeller 7 through the air intake port 11.  

[145] The air intaken by the impeller 7 may flow to the diffuser 74 by the 

impeller 7 and the air which has flowed to the diffuser 74 may be guided 

by the diffuser 74 to pass through the gap S2 between the diffuser 74 

and the impeller cover 13. The air guided to the diffuser 74 may be 

guided sequentially by the diffuser vane 76 and the guide vane 77.  

[146] The air guided by the guide vane 77 may pass through the gap S3 

between the diffuser 74 and the stator 2. A portion of the air which has 
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passed through the gap S3 between the diffuser 74 and the stator 2 

passes through the gap S4 between the bearing housing portion 8 and 

the rotor 4 and flows into the bearing heat dissipation flow path P1.  

Meanwhile, the rest of the air which has passed through the gap S3 

between the diffuser 74 and the stator 2 may flow into the gap S5 

between the rotor 4 and the stator 2.  

[147] The air which has flowed into the bearing heat dissipation flow path P1 

may come into direct contact each of the outer rim 42 of the bearing 4 

and the bearing housing portion 8, while passing through the bearing 

heat dissipation flow path P1, to absorb heat of each of the outer rim 42 

of the bearing 4 and the bearing housing portion 8.  

[148] The air flowing into the first heat dissipation flow path P2 of the 

bearing heat dissipation flow path P1 may flow in a direction of toward the 

impeller 7 to absorb heat of each of the outer rim 42 of the bearing 4 and 

the bearing housing portion 8. The air which has absorbed heat, while 

passing through the first heat dissipation flow path P2 of the bearing heat 

dissipation flow path P1 may be changed in a flow direction to the second 

heat dissipation flow path P3 of the bearing heat dissipation flow path P1 

and absorb heat again from the bearing housing portion 8, while passing 

through the second heat dissipation flow path P3 of the bearing heat 

dissipation flow path P1.  

[149] The air which has passed through the second heat dissipation flow 

path P3 may radially escape from the bearing housing portion 8 and pass 

84690162.1



29 

through the diffuser guide flow path P4 communicating with the second 

heat dissipation flow path P3. The air which has passed through the 

diffuser guide flow path P4 may flow into the gap S2 between the diffuser 

74 and the impeller cover 13 and the air which has absorbed heat of the 

bearing 4 and the bearing housing portion 8 may be mixed with the air 

flowing from the impeller 7. The mixed air may be guided to the diffuser 

74 and blown into the gap S3 between the diffuser 74 and the stator 2.  

[150] Meanwhile, air may flow into the gap S5 between the rotor 4 and the 

stator 2, absorb heat of the rotor 4 and the stator 2, while passing 

through the gap S5, and may escape from the gap S5 between the rotor 

4 and the stator 2.  

[151] As described above, the air which has escaped from the gap S5 

between the rotor 4 and the stator 2 may be exhausted to the outside of 

the motor body 1 through the air discharge port 12.  

[152] Meanwhile, a portion of the air which has escaped from the gap S5 

between the rotor 4 and the stator 2 may flow into the second bearing 

heat dissipation flow path P5 between the second bearing 5 and the 

hollow portion 15 and may absorb heat of the second bearing 5 and the 

hollow portion 15, while passing through the second bearing heat 

dissipation flow path P5.  

[153] The air flowing into the first heat dissipation flow path P6 of the second 

bearing heat dissipation flow path P5 flows in a direction away from the 

impeller 7 to absorb heat each of the outer rim 52 of the second bearing 
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4 and the hollow portion 15. The air which has absorbed heat, while 

passing through the first heat dissipation flow path P6 of the second 

bearing heat dissipation flow path P5, may be changed in a flow direction 

to the second heat dissipation flow path P7 of the second bearing heat 

dissipation flow path P5 and absorb again heat of the hollow portion 15, 

while passing through the second heat dissipation flow path P7 of the 

second bearing heat dissipation flow path P5.  

[154] As described above, the air which has passed through the second 

bearing heat dissipation flow path P5 may flow out in a radial direction of 

the hollow portion 15 and may be exhausted to the outside of the motor 

body 1 through the air discharge port 12.  

[155] 

[156] FIG. 6 is a cross-sectional view illustrating an inside of a fan motor 

according to another embodiment of the present invention, FIG. 7 is a 

view illustrating an air flow around a bearing according to another 

embodiment of the present invention, and FIG. 8 is a cross-sectional view 

illustrating a bearing housing portion and a bearing according to another 

embodiment of the present invention are shown.  

[157] In this embodiment, a bearing heat dissipation flow path P1'formed in 

the bearing housing portion 8 of the bracket 9 may be formed in parallel 

with the rotary shaft 2 in the bearing housing portion 8.  

[158] The bearing housing portion 8 may include the hollow body 84 and the 

cover body 86 as in the embodiment described above and the bearing 
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heat dissipating path P1' may include a first heat dissipation flow path P2 

formed in parallel to the rotary shaft 2 on the inner circumferential surface 

of the hollow body 84 and a second heat dissipation flow path P2 

connected to the first heat dissipation flow path P2, formed in parallel with 

the rotary shaft 2 in the cover body 86, and facing the impeller 7.  

[159] The present embodiment is the same as or similar to the embodiment 

of the present invention described above in components other than the 

second heat dissipation flow path 8 and operation, and thus, the same 

reference numerals are used and a detailed description thereof will be 

omitted.  

[160] As in the embodiment of the present invention described above, the 

air intaken into the first heat dissipation flow path P2 of the bearing heat 

dissipation flow path P' is brought into contact with each of the bearing 4 

and the bearing housing portion 8 to directly cool the bearing 4 and the 

bearing housing portion 8 by air cooling.  

[161] As illustrated in FIG. 7, the air which has absorbed heat of the bearing 

4 and the bearing housing portion 8 in the first heat dissipation flow path 

P2 of the bearing heat dissipation flow path P1' may flow into the second 

heat dissipation flow path P8 and flow in a direction toward the impeller 7, 

and the second heat dissipation flow path P8 may guide the air which has 

dissipated heat from the bearing 4 to between the impeller 7 and the 

cover body 86.  
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[162] The air which has escaped from the second heat dissipation flow path 

P8 may pass through a gap S6 between the cover body 86 and the 

impeller 7 and subsequently pass through a gap S7 between the diffuser 

74 and the impeller 7.  

[163] The air which has passed through the gap S7 between the diffuser 74 

and the impeller 7 may flow to between the diffuser 74 and the impeller 

cover 13 and may be mixed with the air blown from the impeller 7. The 

mixed air may flow to the guide vane 77 through the gap S2 between the 

diffuser 74 and the impeller cover 13 and may be guided by the guide 

vane 77 to flow to between the rotor 3 and the first heat dissipation flow 

path P2.  

[164] 

[165] The above description is only an example describing a technological 

scope of the present invention. Various changes, modifications, and 

replacements may be made by those skilled in the art without departing 

from the spirit and scope of the present invention.  

[166] Therefore, the embodiments disclosed above and in the 

accompanying drawings should be considered in a descriptive sense only 

and not for limiting the technological scope. The technological scope of 

the present invention is not limited by the embodiments and the 

accompanyingdrawings.  
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[167] The spirit and scope of the present invention should be interpreted by 

the appended claims and encompass all equivalents falling within the 

scope of the appended claims.  
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[CLAIMS] 

[Claim 1] 

A fan motor comprising: 

a motor body having a space formed therein; 

a rotary shaft assembly including a rotor and a bearing installed on a 

rotary shaft; 

a stator installed to surround the rotor in the motor body; 

an impeller connected to the rotary shaft; and 

a bracket having a bearing housing portion accommodating the 

bearing, the bracket installed in the motor body, 

wherein the bearing housing portion has a bearing heat dissipation 

flow path through which air moved by the impeller passes through between 

the bearing housing portion and an outer surface of the bearing and is 

discharged to the outside of the bearing housing portion.  

[Claim 2] 

The fan motor of claim 1, wherein 

the bearing heat dissipation flow path is formed to be parallel to the 

rotary shaft in the bearing housing portion.  

[Claim 3] 

The fan motor of claim 1, wherein 
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the bearing heat dissipation flow path is provided in plurality on the 

bearing housing portion, and 

a plurality of contact surfaces of the bearing housing portion in 

contact with an outer surface of the bearing are formed between a plurality of 

bearing heat dissipation flow paths.  

[Claim 4] 

The fan motor of claim 1, wherein 

the bearing heat dissipation flow path comprises: 

a first heat dissipation flow path formed in parallel to the rotary shaft 

on an inner circumferential surface of the bearing housing portion; and 

a second heat dissipation flow path connecting an outer 

circumferential surface of the bearing housing portion to the first heat 

dissipation flow path.  

[Claim 5] 

The fan motor of claim 4, wherein 

a plurality of the second heat dissipation flow paths are formed 

radially around the rotary shaft at the bearing housing.  

[Claim 6] 

The fan motor of claim 1, wherein 

the bearing comprises: 
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an inner rim fixed to the rotary shaft; 

an outer rim spaced apart from the inner rim; and 

a rolling member disposed between the inner rim and the outer rim, 

wherein the bearing housing portion comprises: 

a hollow body in contact with an outer circumferential surface of the 

outer rim; and 

a cover body formed at the hollow body, covering a portion between 

the inner rim and the outer rim, and facing the impeller, 

wherein the bearing heat dissipation flow path is provided in at least 

one of the hollow body and the cover body.  

[Claim 7] 

The fan motor of claim 6, wherein 

the bearing heat dissipation flow path comprises: 

a first heat dissipation flow path formed to be parallel to the rotary 

shaft on an inner circumferential surface of the hollow body; and 

a second heat dissipation flow path connected to the first heat 

dissipation flow path, formed to be parallel to the rotary shaft in the cover 

body, and facing the impeller.  

[Claim 8] 

The fan motor of claim 6, wherein 

the bearing heat dissipation flow path comprises: 
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a first heat dissipation flow path formed to be parallel to the rotary 

shaft on an inner circumferential surface of the hollow body; and 

a second heat dissipation flow path connecting an outer 

circumferential surface of the hollow body to the first heat dissipation flow 

path.  

[Claim 9] 

The fan motor of claim 8, further comprising: 

a diffuser disposed in the motor body and having an opening 

surrounding an outer circumferential surface of the bearing housing portion, 

wherein the diffuser has a diffuser guide flow path connecting the 

second heat dissipation flow path and between the diffuser and the motor 

body.  

[Claim 10] 

The fan motor of claim 9, wherein 

the diffuser has a guide vane guiding air between the diffuser and the 

motor body to between the rotor and the first heat dissipation flow path.  

[Claim 11] 

The fan motor of claim 1, wherein 

the bearing heat dissipation flow path has one end facing the rotor.  
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[Claim 12] 

The fan motor of claim 1, wherein 

the motor body comprises: 

a motor housing having an air outlet; and 

an impeller cover having an air intake, the impeller cover surrounding 

an outer circumference of the impeller, 

wherein a hollow portion larger than the rotary shaft protrudes from 

the motor housing, 

a second bearing accommodated in the hollow portion is mounted on 

the rotary shaft, and 

the hollow portion has a second bearing heat dissipation flow path 

through which air passes through between an outer surface of the second 

bearing and the hollow portion and is subsequently discharged to the outside 

of the hollow portion.  

[Claim 13] 

The fan motor of claim 12, wherein 

the second bearing comprises: 

an inner rim fixed to the rotary shaft; 

an outer rim spaced apart from the inner rim; and 

a rolling member disposed between the inner rim and the outer rim, 

wherein the second bearing heat dissipation flow path comprises: 
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a first heat dissipation flow path formed to be parallel to the rotary 

shaft on an inner circumferential surface of the hollow portion; and 

a second heat dissipation flow path connecting an outer 

circumferential surface of the hollow portion and the first heat dissipation flow 

path.  
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