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(57) ABSTRACT 
By arranging a poWer device or devices on the outer face of 
a partition Wall such as a linking portion (?ange portion) 
constituting a How passage betWeen the exhaust port of a 
centrifugal fan and a motor, the poWer device or devices can 
be efficiently cooled Without disturbing the air How in an air 
channel Within a case and Without increasing in pressure loss 
of the air channel. Moreover, the poWer device or devices are 
not affected by heat from the motor since they are positioned 
farther upstrearn than the motor, in the air ?oW from the 

(22) Filed: Apr. 29, 2004 centrifugal fan. 
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ELECTRIC BLOWER AND ELECTRIC 
APPARATUS EQUIPPED THEREWITH 

BACKGROUND OF THE INVENTION 

[0001] This application is based upon and claims the 
bene?t of priority from the prior Japanese Applications No. 
2003-1413441 ?led on May 20, 2003, and No. 2003 
201695, ?led on Jul. 25, 2003, the entire contents of Which 
are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates, in general, to an 
electric bloWer and an electric apparatus equipped With this 
electric bloWer, such as a vacuum cleaner. In particular, the 
invention relates to an electric bloWer Which is equipped 
With a sWitching element for controlling the operation of the 
bloWer. 

DISCUSSION OF THE BACKGROUND 

[0003] FIG. 1 of the Japanese Patent Laid-Open No. Hei 
6 (1994) 26494 shoWs an example in Which a sWitching 
element is mounted in a close contact on the outer circum 
ferential Wall of a motor case facing a space formed by a step 
portion betWeen the outer circumferential Wall of the motor 
case and the outer circumferential Wall of a fan case. 

[0004] In the above-described construction, as the sWitch 
ing element is ?tted to the outer circumferential Wall of the 
motor case close to the stator, the sWitching element is 
signi?cantly affected by heat emitted from the stator, and the 
cooling effect is therefore poor. This problem is especially 
serious in motors such as brushless motors equipped With a 
plurality of poWer devices that require cooling. 

[0005] FIG. 3 of the Japanese Patent Laid-Open No. Hei 
6 (1994) 261847 shoWs an example in Which a package 
including a control/drive integrated circuit board is ?xed on 
a case in the area closer to the fan than the partition plate 
Where air from a diffuser directly hits in a position. 

[0006] In the electric bloWer shoWn in FIG. 3, the package 
including a control/drive integrated circuit board is arranged 
in an air channel betWeen the fan and the motor. HoWever, 
the arrangement of the package located in the air channel 
increases pressure loss of the channel and, therefore loWers 
the ef?ciency of the electric bloWer. In motors such as 
brushless motor equipped With a plurality of poWer devices 
that require cooling, the internal channel is more complex, 
causing even greater pressure loss of the channel. 

SUMMARY OF THE INVENTION 

[0007] Therefore, an object of the present invention is to 
enable poWer devices such as sWitching elements to be 
ef?ciently cooled Without causing increase in pressure loss 
of the air channel. 

[0008] This object can be achieved by a novel electric 
bloWer of the invention. 

[0009] Therefore, in the novel electric bloWer, a case for 
housing the motor and a centrifugal fan ?tted to a rotation 
shaft of the motor is provided, and a poWer device or devices 
provided in a drive circuit to drive the motor are arranged on 
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an outer surface of a partition Wall constituting an air 
channel betWeen the exhaust port of the centrifugal fan and 
the motor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Amore complete appreciation of the present inven 
tion and many of the attendant advantages thereof Will be 
readily obtained as the same becomes better understood by 
reference to the folloWing detailed description When con 
sidered in connection With the accompanying draWings, 
Wherein: 

[0011] FIG. 1 is a partial cut-out pro?le of the con?gu 
ration of an electric bloWer as a ?rst preferred embodiment 
of the invention; 

[0012] FIG. 2 is a plan of an example of the internal 
con?guration thereof; 

[0013] FIG. 3A is a schematic diagram shoWing for a 
form of a centrifugal fan; 

[0014] FIG. 3B is a schematic diagram shoWing for a 
partial form of a centrifugal fan; 

[0015] FIG. 4A is a plan of an example of a con?guration 
of a diffuser; 

[0016] FIG. 4B shoWs a bottom vieW of the example of a 
con?guration of the diffuser; 

[0017] FIG. 5 is a schematic circuit diagram of the drive 
circuit of the electric bloWer; 

[0018] FIG. 6 is a partial cut-out pro?le of the con?gu 
ration of an electric bloWer as a variation of the ?rst 

embodiment; 

[0019] FIG. 7 is a plan of a variation of the electric 
bloWer; 

[0020] FIG. 8 is a partial cut-out pro?le of the con?gu 
ration of an electric bloWer as a second preferred embodi 
ment of the invention; 

[0021] FIG. 9 is a plan of an example of an internal 
con?guration thereof; 

[0022] FIG. 10 is a partial cut-out pro?le of the con?gu 
ration of an electric bloWer as a third preferred embodiment 

of the invention; 

[0023] FIG. 11 is a plan of an example of an internal 
con?guration thereof; 

[0024] FIG. 12 is a schematic circuit diagram of the drive 
circuit of the electric bloWer; 

[0025] FIG. 13 shoWs a perspective vieW of an external 
con?guration of a vacuum cleaner as a fourth preferred 
embodiment of the invention; 

[0026] FIG. 14 is a vertical cut pro?le of an example of 
the internal con?guration thereof; 

[0027] FIG. 15 is a partial cut-out pro?le of the con?gu 
ration of the electric bloWer included in the vacuum cleaner; 

[0028] FIG. 16 is a partial cut-out pro?le of the con?gu 
ration of an electric bloWer as a ?fth preferred embodiment 
of the invention; and 
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[0029] FIG. 17 is a partial plan of an example of the 
internal con?guration of an electric blower as a sixth pre 
ferred embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0030] A ?rst preferred embodiment of the present inven 
tion Will be described beloW With reference to FIG. 1 
through FIG. 5. 

[0031] An electric bloWer 1 is basically comprised of a 
motor 2, a centrifugal fan 4 ?tted to a rotor shaft 3 of this 
motor 2, and a case 5 for housing the motor 2 and centrifugal 
fan 4. 

[0032] The motor 2 in this embodiment is a motor With 
brush, housed in a cylindrical shaped motor case 6. The front 
end of this motor case 6 constitutes an opening 7, and a long 
planar bracket 8 bridges over this motor case 6 in the 
diametric direction of the motor case 6, ?tted With screWs 9 
so as to cover part of the opening 7. The opening 7 not 
covered by the bracket 8 therefore forms an air ?oW opening 
10. Approximately at the center of the bracket 8 a bearing 
housing 13a is arranged to protrude forWard (toWards the 
centrifugal fan 4) in a substantially cylindrical shape. A 
bearing 11a is housed on the inner circumferential side of 
this bearing housing 13a. A through hole 12 for the rotor 
shaft 3 is formed at the center of the bearing housing 13a. 

[0033] The centrifugal fan 4 comprises a main disk plate 
322, a side disk plate 323 and a plurality of vanes 324. Each 
vane 324 has a plurality of ear portions 325, Which are 
respectively ?t and fastened up in their corresponding holes 
326 formed in the main disk plate 322 and the side disk plate 
323. Thus, vanes 324 are respectively ?xed in a sandWiched 
manner betWeen the main disk plate 322 and the side disk 
plate 323. An inlet 17 is formed at a center of the side disk 
plate 323 and exhaust ports 22 communicating to the inlet 17 
along vanes 324 respectively are formed betWeen a circum 
ferential edge of the main disk plate 322 and that of the side 
disk plate 323. 

[0034] A diffuser 14 is ?xed to a forWard side of the 
bracket 8. Farther ahead of this diffuser 4, the centrifugal fan 
4 is arranged. Onto the outer circumferential portion of the 
motor case 6 is snapped (connected) a fan cover 15. This fan 
cover 15 covers the centrifugal fan 4 and the diffuser 14. 
This fan cover 15 has an intake opening 16, Which is located 
opposite to the inlet 17 of the centrifugal fan 4, at the center 
of its front side and a rear opening (not shoWn) at the entire 
rear side. And the fan cover 15 is formed substantially as a 
cylindrical shape. These motor case 6 and fan cover 15 
comprise the case 5. The fan cover 15 here is formed to have 
a larger outer circumferential Wall than that of the motor 
case 6 in the centrifugal direction. The upper end of an outer 
circumferential Wall of the motor case 6 (the upWard direc 
tion being toWard the fan cover 15 as vieWed from the motor 
case 6) and the loWer end of that of the fan cover 15 are 
connected through a linking portion 18. 

[0035] On the circumferential Wall near the rear side of the 
motor case 6, an air outlet (not shoWn) is opened, positioned 
in the radial direction. The rear side of the motor case 6 in 
the axial direction is sealed by a rear plate 21. The central 
part of this rear plate 21 protrudes backWard in a substan 
tially cylindrical shape to constitute a bearing housing 13b. 
A bearing 11b is housed in this bearing housing 13b. 
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[0036] On the other hand, the motor 2 is con?gured of a 
stator 19 ?xed to the motor case 6 and a rotor 20 arranged 
inside this stator 19. Both ends of the rotor shaft 3 at the 
center of the rotor 20 are rotatably supported by the bearings 
11a and 11b. 

[0037] An example of con?guration of the diffuser 14 Will 
noW be described With reference to FIG. 4. As shoWn in 
FIGS. 4A and 4B, the diffuser 14 comprises: a substantially 
circular disk plate 81; a through hole 82, through Which the 
rotor shaft 3 rotatably penetrates, formed substantially at the 
center of this disk plate 81; screW holes 83a and 83b for 
?xing the disk plate 81 to the bracket 8; a plurality of arcuate 
blades 84 erected on the circumferential area of the front 
surface of the disk plate 81 so as to be positioned outside of 
the circumferential edge of the centrifugal fan 4; and a 
plurality of arcuate blades 85 erected in a volute shape on the 
rear surface of the disk plate 81. The diffuser 14 having the 
above-described construction is located opposite to the 
linking portion 18 of the case 5, and secured to the bracket 
8 With screWs. The rotor shaft 3 penetrates the through hole 
82 of the disk plate 81 and is supported by the bracket 8. 

[0038] In this con?guration, When the rotor shaft 3 rotates, 
the centrifugal fan 4 rotates integrally With that rotation. 
This rotation causes How of air to pass the centrifugal fan 4 
from the intake opening 16 opened at the front face of the fan 
cover 15 to exhaust port 22. Air from the exhaust port 22 
?oWs betWeen the arcuate blades 84 along the inner circum 
ferential face of the fan cover 15 toWard the rear side of the 
disk plate 81. The air further ?oWs betWeen the arcuate 
blades 85 in a volute manner along the rear surface of the 
disk plate 81 toWard the center of the diffuser 14. The 
diffuser 14 in this Way uniformly recti?es the air discharged 
from the exhaust port 22 of the centrifugal fan 4 and guides 
the air to the motor 2. 

[0039] On the other hand, the electric bloWer 1 is con 
nected to a commercial AC. power source via a sWitching 
element 23 for controlling electric poWer to the motor 2 as 
shoWn in FIG. 5. A control terminal of this sWitching 
element 23 is connected With an electric bloWer control unit 
26 consisting of a microcomputer 25 and the like. The 
electric bloWer control unit 26 is mounted on a circuit board 
27 and terminals of the sWitching element 23 are connected 
With Wired patterns on it. This electric bloWer control unit 26 
is further connected With an operating unit 28 for starting 
and stopping poWer, or selecting from a plurality of different 
electric poWers (Strong, Regular and Weak) a desirable 
poWer supplied to the electric bloWer 1. The sWitching 
element 23 and the electric bloWer control unit 26 in this 
Way constitute a drive circuit 27a. 

[0040] In the con?guration of this embodiment of the 
invention, a body of the sWitching element 23 contained in 
the drive circuit 27a as a poWer device is arranged on the 
outside of a partition Wall 29a forming an air channel 29 
betWeen the exhaust port 22 of the centrifugal fan 4 and the 
motor 2, and secured by a screW 30. 

[0041] The partition Wall 29a is a Wall forming the chan 
nel 19 betWeen the exhaust port 22 of the centrifugal fan 4 
and the upper end of the motor 2 in the electric bloWer 1 and 
separating air ?oWing through the air channel 29 from an 
outside air. In this electric bloWer 1, part of an outer 
circumferential Wall 15a of fan cover 15 and part of an outer 
circumferential Wall 6a of motor case 6 constitute the 
partition Wall 29a. 












