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Electric blower and electric apparatus equipped therewith
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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] The presentinvention relates, in general, to an
electric blower and an electric apparatus equipped with
this electric blower, such as a vacuum cleaner. In par-
ticular, 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

[0002] Fig. 1 of the Japanese Patent Laid-Open No.
Hei 6 (1994) 26494 shows an example in which a switch-
ing element is mounted in a close contact on the outer
circumferential wall of a motor case facing a space
formed by a step portion between the outer circumfer-
ential wall of the motor case and the outer circumferen-
tial wall of a fan case.

[0003] In the above-described construction, as the
switching element is fitted to the outer circumferential
wall of the motor case close to the stator, the switching
element s significantly affected by heat emitted from the
stator, and the cooling effect is therefore poor. This prob-
lem is especially serious in motors such as brushless
motors equipped with a plurality of power devices that
require cooling.

[0004] Fig. 3 of the Japanese Patent Laid-Open No.
Hei 6 (1994) 261847 shows an example in which a pack-
age including a control/drive integrated circuit board is
fixed on a case in the area closer to the fan than the
partition plate where air from a diffuser directly hits in a
position.

[0005] Inthe electric blower shown in Fig. 3, the pack-
age including a control/drive integrated circuit board is
arranged in an air channel between the fan and the mo-
tor. However, the arrangement of the package located
in the air channel increases pressure loss of the channel
and, therefore lowers the efficiency of the electric blow-
er. In motors such as brushless motor equipped with a
plurality of power devices that require cooling, the inter-
nal channel is more complex, causing even greater
pressure loss of the channel.

SUMMARY OF THE INVENTION

[0006] Therefore, an object of the present invention is
to enable power devices such as switching elements to
be efficiently cooled without causing increase in pres-
sure loss of the air channel.

[0007] This object can be achieved by a novel electric
blower of the invention.

[0008] Therefore, in the novel electric blower, a case
for housing the motor and a centrifugal fan fitted to a
rotation shaft of the motor is provided, and a power de-
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vice or devices provided in a drive circuit to drive the
motor are arranged on 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

[0009] A more complete appreciation of the present
invention and many of the attendant advantages thereof
will be readily obtained as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings, wherein:

Fig. 1 is a partial cut-out profile of the configuration
of an electric blower as a first preferred embodiment
of the invention;

Fig. 2 is a plan of an example of the internal config-
uration thereof;

Fig. 3A is a schematic diagram showing for a form
of a centrifugal fan;

Fig. 3B is a schematic diagram showing for a partial
form of a centrifugal fan;

Fig. 4Ais a plan of an example of a configuration of
a diffuser;

Fig. 4B shows a bottom view of the example of a
configuration of the diffuser;

Fig. 5 is a schematic circuit diagram of the drive cir-
cuit of the electric blower;

Fig. 6 is a partial cut-out profile of the configuration
of an electric blower as a variation of the first em-
bodiment;

Fig. 7 is a plan of a variation of the electric blower;
Fig. 8 is a partial cut-out profile of the configuration
of an electric blower as a second preferred embod-
iment of the invention;

Fig. 9 is a plan of an example of an internal config-
uration thereof;

Fig. 10 is a partial cut-out profile of the configuration
of an electric blower as a third preferred embodi-
ment of the invention;

Fig. 11 is a plan of an example of an internal con-
figuration thereof;

Fig. 12 is a schematic circuit diagram of the drive
circuit of the electric blower;

Fig. 13 shows a perspective view of an external con-
figuration of a vacuum cleaner as a fourth preferred
embodiment of the invention;

Fig. 14 is a vertical cut profile of an example of the
internal configuration thereof;

Fig. 15 is a partial cut-out profile of the configuration
of the electric blower included in the vacuum clean-
er;

Fig. 16 is a partial cut-out profile of the configuration
of an electric blower as a fifth preferred embodiment
of the invention; and

Fig. 17 is a partial plan of an example of the internal
configuration of an electric blower as a sixth pre-
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ferred embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0010] A first preferred embodiment of the present in-
vention will be described below with reference to Fig. 1
through Fig. 5.

[0011] An electric blower 1 is basically comprised of
a motor 2, a centrifugal fan 4 fitted to a rotor shaft 3 of
this motor 2, and a case 5 for housing the motor 2 and
centrifugal fan 4.

[0012] The motor 2 in this embodimentis 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, fitted
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 flow opening 10. Approximately at the center of
the bracket 8 a bearing housing 13a is arranged to pro-
trude forward (towards the centrifugal fan 4) in a sub-
stantially 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.

[0013] 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 fit and fastened up in their corre-
sponding holes 326 formed in the main disk plate 322
and the side disk plate 323. Thus, vanes 324 are respec-
tively fixed in a sandwiched manner between the main
disk plate 322 and the side disk plate 323. Aninlet 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 circumferential edge
of the main disk plate 322 and that of the side disk plate
323.

[0014] A diffuser 14 is fixed 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 cen-
trifugal 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 circum-
ferential wall of the motor case 6 (the upward direction
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.

[0015] On the circumferential wall near the rear side
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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 substantially cylindrical shape to consti-
tute a bearing housing 13b. A bearing 11b is housed in
this bearing housing 13b.

[0016] On the other hand, the motor 2 is configured
of a stator 19 fixed 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 sup-
ported by the bearings 11a and 11b.

[0017] An example of configuration 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 sub-
stantially 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 fixing 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 cir-
cumferential 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.

[0018] In this configuration, when the rotor shaft 3 ro-
tates, the centrifugal fan 4 rotates integrally with that ro-
tation. This rotation causes flow of air to pass the cen-
trifugal 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 flows between the arcuate blades
84 along the inner circumferential face of the fan cover
15 toward the rear side of the disk plate 81. The air fur-
ther flows between the arcuate blades 85 in a volute
manner along the rear surface of the disk plate 81 to-
ward the center of the diffuser 14. The diffuser 14 in this
way uniformly rectifies the air discharged from the ex-
haust port 22 of the centrifugal fan 4 and guides the air
to the motor 2.

[0019] On the other hand, the electric blower 1 is con-
nected to a commercial A.C. power source via a switch-
ing 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
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blower control unit 26 in this way constitute a drive circuit
27a.

[0020] In the configuration 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.

[0021] The partition wall 29a is a wall forming the
channel 19 between the exhaust port 22 of the centrif-
ugal fan 4 and the upper end of the motor 2 in the electric
blower 1 and separating air flowing through the air chan-
nel 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.

[0022] Accordingly, air flowing through the air channel
29 is in no way disturbed by the switching element 23
controlling electric power to the motor 2.

[0023] Itis therefore possible to release heat caused
by the switching element 23 to the case 5 without in-
crease in pressure loss of the air channel 29 of the elec-
tric blower 1. Also, as the partition wall 29a where the
switching element 23 is fixed is located in a farther up-
stream position than the motor 2 in the air flow direction
from the centrifugal fan 4, it is little affected by heat
caused by the motor 2. Moreover, during the operation
of the electric blower 1, temperature of the air flowing
through the channel 29 in the partition wall 29a on which
the switching element 23 is arranged is lower than that
of the downstream side of the motor 2 because the par-
tition wall 88 is located at the upstream side from the
motor 2.

[0024] In this embodiment, the case 5 comprises the
motor case 6 and the fan cover 15, and this fan cover
15 has an outer circumferential wall 15a greater in di-
ameter than an outer circumferential wall 6a of the motor
case 6. The partition wall 29a includes the linking portion
18 which is interposed between the outer circumferen-
tial wall 15a of the fan cover 15 and the outer circumfer-
ential wall 6a of the motor case 6. And the switching el-
ement 23 is fixed on the outside surface of the linking
portion 18. Also, this type of linking portion 18 is a step
portion created by the difference in outer circumferential
size between the fan cover 15 and the motor case 6 in
the centrifugal direction. It is therefore structurally easy
to form the linking portion 18 as a planar portion. Since
the switching element 23 can be mounted to this type of
plane in this structure, there is greater degree of free-
dom in mounting of the switching element 23 compared
with a case where the switching element is mounted on
the outer circumferential surface of the motor case 6.
[0025] Further, this linking portion 18 also constitutes
a region opposite the diffuser 14 for rectifying the chan-
nel flow of the air from the exhaust port 22 of the cen-
trifugal fan 4 to the motor 2. Experimental findings by
the present inventor have also confirmed the high cool-
ing effect on the switching element 23 arranged in the
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region opposite the diffuser 14.

[0026] Incidentally, in a specific example of a config-
uration of this embodiment, the linking portion 18 in the
case 5 is integrated with the motor case 6, and is con-
figured of a flange 31 formed by bending the circumfer-
ential end portion'of this cylindrical shaped motor case
6 to protrude in the outer direction to have a substantially
L-shaped section. As the flange 31 can be easily shaped
flatly in this configuration, the switching element 23 can
be easily secured to the flange 31.

[0027] Now is shown a modification of this embodi-
ment in Fig. 6 and Fig. 7. In the first embodiment, the
switching element 23 is arranged on the outer surface
of the flange 31 formed by a step portion designed to
make fixing easier and cooling more efficient. However,
if the emphasis is to be on efficient cooling without being
affected by heat generated by the stator 19, then the
switching element 23 can also be fixed on the outer sur-
face of the electric blower 1 in a position closer to the
intake opening 16 than the motor 2 and opposite the dif-
fuser 14, for instance on the outer surface of the outer
circumferential wall 15a of the fan cover 15 as shown in
Fig. 6 and Fig. 7.

[0028] A second preferred embodiment of the present
invention will now be described with reference to Fig. 8
and Fig. 9. The same or similar constituent elements as
those shown in the first embodiment will be denoted re-
spectively by the same reference numerals, and their
description is omitted (this also applies to subsequent
embodiments).

[0029] While this embodiment is basically similar to
the first embodiment, this embodiment uses a motor
case 32 in place of the motor case 6. The motor case
32 in this embodiment is a bottomed structure using a
rear plate portion 33, whose fan cover 15 side opens as
an opening 34 to house the motor 2. A disk-shaped
frame 35 larger than the motor case 32 in outer circum-
ference is fitted to the motor case 32 with screws 36 so
as to cover the opening 34 of the motor case 32. Further,
the outer circumferential wall 15a of the fan cover 15 is
secured tightly by a pressure fitting or the like to an outer
circumferential edge 87 of the disk-shaped frame 35.
The motor case 32 and the fan cover 15 are integrally
affixed to each other. The disk-shaped frame 35 is there-
fore interposed between the motor case 32 and the fan
cover 15. This disk-shaped frame 35 has an outer ring
shaped plate portion 35a acting as the linking portion 18
and an inner disk shaped plate portion 35b integrally ex-
tending from the inner edge of the outer ring shaped
plate portion 35a, as shown in Fig. 8.

[0030] Further a plurality of openings 37, which are
shaped like a fan as shown in Fig. 9 for instance, are
formed in the inner disk shaped plate portion 39 to flow
the air from the exhaust port 22 of the centrifugal fan 4
to the motor 2. These openings 37 are designed to se-
cure a required rate of air for cooling the motor 2 accord-
ing to the performance of the centrifugal fan 4. The bear-
ing housing 13a is formed at substantially the center of
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the disk-shaped frame 35, protruding forward in a sub-
stantially cylindrical shape. The bearing 11a is housed
in the bearing housing 13a, and the through hole 12 for
the rotor shaft 3 is formed at its center.

[0031] In this configuration, the outer ring shaped
plate portion 35a positioned outside the outer circum-
ferential wall 6a of the motor case 32 constitutes part of
the partition wall 29a forming the air channel 29 between
the exhaust port 22 of the centrifugal fan 4 and the motor
2, and which acts as the linking portion 18. The switching
element 23 is fixed on the outer surface of this outer ring
shaped plate portion 35a, and secured with the screw
30.

[0032] Therefore; also in this embodiment by utilizing
the outer ring shaped plate portion 35a of the disk-
shaped frame 35, the same functions and effects as in
the first embodiment using the flange 31 can be
achieved. Incidentally in this embodiment, the motor
case 6, the fan cover 15 and the outer ring shaped plate
portion 35a of the disk-shaped frame 35 constitute the
case 5.

[0033] In this configuration, the disk-shaped frame 35
of this embodiment is comprised of part of the partition
wall 88 that forms the air channel 29 between the ex-
haust port 22 of the centrifugal fan 4 and the upper end
of the motor 2 . Furthermore, the inner disk shaped plate
portion 35b is arranged in a position farther upstream in
the air flow direction than the motor 2 from which heat
emits. This arrangement results in increase in a surface
area of the disk-shaped frame 35 in contact with the air
at the farther upstream than the motor 2 and accordingly
a cooling effect of the disk-shaped frame 35 is en-
hanced. The switching element 23 therefore affixed in-
tegrally to this disk-shaped frame 35 is also cooled more
efficiently.

[0034] A third preferred embodiment of the invention
will now be described with reference to Fig. 10 through
Fig. 12. While this embodiment is basically similar to the
first embodiment, this embodiment applies the present
invention to an electric blower 42 using a brushless mo-
tor 41 in place of the motor 2 with brushes.

[0035] First will be described with reference to Fig. 12
an example of configuration of a drive control system
including a drive circuit 27b for the brushless motor 41.
The centrifugal fan 4 is rotated by the brushless motor
41 which is driven by an inverter circuit 44. The DC volt-
age is supplied to the inverter circuit 44 froma D.C. pow-
er supply unit 43. An electric blower control unit 45 for
controlling the electric blower 42 is connected to drivers
46a through 46f, and controls the switching timing of
switching elements 47a through 47f, which are power
devices such as power MOSFET devices that constitute
the inverter circuit 44. The individual sections will be de-
scribed in detail below.

[0036] The D.C. power supply unit 43 consists of a
battery combining a plurality of secondary cells, such as
nickel cadmium (NiCd) cells, nickel hydrogen cells or
lithium ion cells, or is a circuit which converts an A. C.
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voltage of a commercial A. C. power supply into a D.C.
voltage under rectifying and smoothing. This D.C. volt-
age is supplied to the inverter circuit 44.

[0037] Theinverterdrive circuit 44 has a configuration
in which six switching elements 47a through 47f are con-
nected in a three-phase bridge structure. These switch-
ing elements 47a through 47f are driven by the high volt-
age side drivers 46a through 46¢ and the low voltage
side drivers 46d through 46f on the basis of pulse signals
supplied from the electric blower control unit 45 mainly
consisting of a microcomputer 48. They supply A.C. to
the windings 49a through 49c of the electric blower 42.
[0038] The electric blower control unit 45 are connect-
ed with an operating unit 50 for starting, stopping or se-
lecting power to supply to the electric blower 42, a cur-
rent detecting means 51 for detecting a current flowing
to the inverter circuit 44, and an input voltage detecting
means 52 for detecting an input voltage.

[0039] The electric blower control unit 45 is further
connected with a position detecting means 55 for de-
tecting magnetic poles of a rotor 54 surrounded by a sta-
tor 53. Three magnetic sensors arranged at electrical
angle intervals of 120° are used as this position detect-
ing means 55. Hole sensors and hole ICs may also be
utilized as these magnetic sensors. Other methods for
detecting the magnetic poles include, though not shown,
a method using an optical pulse encoder and another
method for detecting by a voltage phase detecting
means the voltages induced by the windings 49a
through 49c.

[0040] In this configuration, terminals of the plurality
of switching elements 47a through 47f, which are power
devices, are connected with wired patterns on a circuit
board 56. And bodies of the switching elements 47a
through 47f are arranged on the outer surface of the link-
ing portion 18 of the partition wall 88 and secured with
the screws 30 or similar manners. Here, unlike the case
where there is only one switching element 23, the plu-
rality of switching elements 47a through 47f must be
considered. These switching elements 47a through 47f,
as shown in Fig. 11 are arranged on substantially the
same circle around the rotor shaft 3 of the brushless mo-
tor 41 and radially arranged at nearly equal intervals.
[0041] By using this structure for arranging the switch-
ing elements 47a through 47f, as in the case of the first
embodiment described above, the switching elements
47a through 47f can be effectively cooled without in-
creasing pressure loss of the channel 29 of the electric
blower 42. Since the drive circuit 27b of the brushless
motor 41 in this embodiment is in particular configured
of a plurality of switching elements 47a through 47f, this
plurality of switching elements 47a through 47f are ef-
fectively cooled without increasing pressure loss of the
channel 29 of the electric blower 42. This embodiment
is therefore particularly effective. Furthermore, since
this plurality of switching elements 47a through 47f are
radially arranged on substantially the same circumfer-
ential region around the rotor shaft 3, the unevenly dis-



9 EP 1479 335 A2 10

tributed cooling of these switching elements 47a
through 47f is reduced, and they are uniformly cooled,
resulting in an increased cooling effect. It is therefore
possible to stabilize the operation of the switching ele-
ments 47a through 47 and accordingly the operation of
all the circuitry.

[0042] This embodiment has been described as an
application of the first embodiment and the second em-
bodiment can also be applied using the disk-shaped
frame 35.

[0043] Further, the motor cases 6 and 32 in these em-
bodiments are supposed to have bottomed structures
for blocking, their rear plate 21 and 33 may also be
blocked using separate members.

[0044] These embodiments were described using ex-
amples in which the switching element 23 or elements
47a through 47f, such as Triac switches or power MOS-
FETs were used as a power device or devices. And, the
present invention is not limited to these elements and is
applicable to devices that emit heat during drive opera-
tion such as switching elements using insulated gate bi-
polar transistors (IGBTs). These elements can be used
not only discretely but also in a packaged form or inte-
grated into a device.

[0045] A fourth preferred embodiment of the invention
will now be described with reference to Fig. 13 through
Fig. 15. This embodiment is an application of the electric
blower 1 or 42 of any of the configurations described
above for a vacuum cleaner, which is particularly suita-
ble. The other applications are kitchen equipments or
electric tools, for example food processors or power
drills.

[0046] A vacuum cleaner 61 as the present embodi-
ment, is mounted with the electric blower 1.

[0047] The vacuum cleaner 61 is mainly configured of
a cleaner body 62 which constitutes the basic constitu-
ent of the vacuum cleaner 61, a hose 63 one of whose
ends is detachably connected to the cleaner body 62, a
manual operating unit 64 arranged at the other end of
the hose 63, an extension pipe 65 of a bisected structure
one of whose ends is connected to the manual operating
unit 64, a suction inlet unit 66 detachably connected to
the other end of the extension pipe 65, the electric blow-
er 1 housed and held within the cleaner body 62, and a
dust chamber 67 formed within the cleaner body 62.
[0048] The hose 63 is connected to the cleaner body
62 in such a manner that its base end is made to com-
municate with the suction side of the electric blower 1
via the dust chamber 67. The manual operating unit 64
provided at the other end of the hose 63 is equipped
with a grip 68 extending backwards and an operating
means 69 positioned within manipulation range of the
fingers of the operator holding this grip 68. The operat-
ing means 69 is equivalent to the operating unit 28 in
Fig. 5.

[0049] The operating means 69 also serves as the
power switch for the electric blower 1, and is configured
to allow selecting one of a plurality of operating modes
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in which this electric blower 1 is driven to different states
of power. More specifically, there are successively ar-
ranged in a row, in the direction from the grip 68 to the
extension pipe 65, a stop button 69a for setting the op-
erating mode to a stopped state, a low power operation
button 69b for setting low power operation, and a high
power operation button 69c for setting high power oper-
ation. In high power operation mode for instance, the
electric blower 1 turns at a high speed of 30,000 rpm
and sucks up the dust.

[0050] The cleaner body 62 has a body case 70. This
body case 70 is configured by joining a lower case 70a
which is open on the top face and formed for example
of acrylonitrile butadiene styrene (ABS) or similar mate-
rial, and an upper case 70b of the same material to block
the rear top face of this lower case 70a with a bumper
(not shown) being held by the circumferential edges in-
cluding the front face, and is thereby formed into a case
whose front upper face is open. A lid 71 is fitted to this
body case 70, pivoting on it to make the opening in the
front upper face closable.

[0051] The body case 70 is fitted with turning wheels
72 on the front under face of the cleaner body 62 in the
running direction, and following wheels 73 of a larger
diameter are fitted to the rear side faces of the cleaner
body 62. The turning wheels 72 and the following wheels
73 allow the vacuum cleaner 61 to move along the floor
(not shown). A handle 74 which is vertically slidable is
provided at the top of the cleaner body 62.

[0052] On the other hand, A dust chamber 77 is par-
titioned and formed in the running direction of the clean-
er body 62 within the cleaner body 62. A inside wall 76
having ventilated grids 75 is formed behind the dust
chamber 77. And the dust chamber 77 is opened up-
ward. An electric blower chamber 78 for housing the
electric blower 1 is partitioned and formed behind the
dust chamber 77. A dust bag 90 is detachably fitted by
a holder 79 formed within the dust chamber 77.

[0053] An auxiliary dust filter 91 covering those ven-
tilated grids 75 is detachably fitted to the front side of
the inside wall 76. This auxiliary dustfilter 91 has a frame
92 and an auxiliary filter 93 to be snapped onto this
frame 92.

[0054] The dust bag 90 and the auxiliary dust filter 91
are attached or detached through the top opening of the
dust chamber 77. The lid 71, whose rear end pivots on
the upper case 70b, is formed so as to cover the dust
chamber 77 from above.

[0055] On the other hand, the electric blower 1 is pro-
vided within the electric blower chamber 78. This electric
blower 1 is structured in the same way as the electric
blower 1 as the first preferred embodiment of the inven-
tion. On the circumferential surface near the rear'part of
the motor case 6 is opened an electric blower outlet 94
as the exhaust port. Though not shown, the electric
blower outlet 94 may also be formed in the rear surface
of the motor case 6.

[0056] In this configuration, when the motor 2 rotates,
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the centrifugal fan 4 rotates integrally with that rotation,
and this rotation guides air from the intake opening 16
of the fan cover 15 through the centrifugal fan 4, its ex-
haust port 22, the diffuser 14 and the motor 2 to the elec-
tric blower outlet 94.

[0057] An airtight supporter 95, which is an annular
and made of natural rubber or synthetic rubber for in-
stance, is fitted into the front end of the outer circumfer-
ential edge of the electric blower 1. On the other hand,
an upper rib front 78a and a lower rib front 78b consti-
tuting part of a chamber wall of the electric blower cham-
ber 78 are protrusively formed at the lower face of the
upper case 70b and the upper face of the lower case
70a. The airtight supporter 95 is brought into contact
with the upper rib front 78a and lower rib front 78b to set
the electric blower 1 in the electric blower chamber 78.
[0058] A negative pressure generated by the drive of
the electric blower 1 deforms the airtight supporter 95.
On the front end of the electric blower 1, this airtight sup-
porter 95 makes an airtight communication between the
intake opening 16 of the electric blower 1 and the dust
chamber 77 via the ventilated grids 75.

[0059] The airtight supporter 95 has a substantial L-
shaped section and is arranged between the outer sur-
face of the fan cover 15 and the chamber wall of the
electric blower chamber 78. The airtight supporter 95 is
made of absorbing vibration material which is natural
rubber or synthetic rubber, for instance, as mentioned
above. In this embodiment, since the switching element
23 as the power device to drive the electric blower 1 is
directly fixed to the outer surface of the case 5, the vi-
bration of the body case 70 caused by steps and/or un-
evenness of floors is directly transmitted to the switching
element 23 when the vacuum cleaner 61 is moved on
the floors. However, by making the airtight supporter 95
of the absorbing vibration material, it is possible to sup-
press the transmission of vibrations from the body case
70 and thereby increase the mechanical reliability of the
switching element 23.

[0060] On the other hand in this embodiment, since
the switching element 23 and the airtight supporter 95
are close to each other, the airtight supporter 95 is af-
fected by heat from the switching element 23 when the
electric blower 1 is being driven. Therefore, by using
highly heat resisting material, such as silicone rubber or
ethylene propylene rubber for the airtight supporter 95,
the thermal reliability of the vacuum cleaner 61 can be
enhanced.

[0061] On the other hand, so that heat caused by the
switching element 23 when the electric blower 1 is being
driven will not affect the chamber wall of the electric
blower chamber 78, namely, the body case 70, it is nec-
essary to make the airtight supporter 95 of thermally in-
sulated material, which is natural foam rubber or syn-
thetic foam rubber having a lot of air bubbles inside.
Since foam material even of the same component parts
may differ in thermal insulation performance if density
of the air bubbles varies, the density should be adjusted
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according to the level of heat caused by the switching
element 23.

[0062] According to a characteristic of the vacuum
cleaner 61, the material of the airtight supporter 95 is
chosen from among the absorbing-vibration material,
heat resisting material or thermally insulated material
and/or the component parts are adjusted.

[0063] An electric blower mounted in the vacuum
cleaner 61 may be not only the electric blower of the first
embodiment but that of other embodiments.

[0064] There are a number of factors that can influ-
ence the dust sucking power of the vacuum cleaner 61.
These factors include the input power and pressure loss
of a channel. While a greater input power would in-
crease the dust sucking power, the heat caused by the
switching element 23 or elements 47a through 47f which
control that input power would also increase. If temper-
ature of the switching element 23 or elements 47a
through 47f is too high, the input power might be limited.
In addition, the larger pressure loss of the channel, the
weaker the dust sucking power. Therefore, it is particu-
larly effective in enhancing the dust sucking perform-
ance of the vacuum cleaner 61 to be equipped with the
aforementioned electric blower 1 or 42, which can effec-
tively cool the switching element 23 or elements 47a
through 47f, which are the power devices, without in-
creasing pressure loss of the channel.

[0065] A fifth preferred embodiment of the present in-
vention will now be described with reference to Fig. 16.
While this embodiment is basically similar to the first em-
bodiment, a cooling opening 100 is formed on the par-
tition wall 88 near the switching element 23. Thus the
cooling opening 100 is formed at a position where a
blown air directly hits the switching element 23 or a po-
sition where the blown air directly gives rise to forced
convection around the switching element 23. Fig. 16
specifically shows a case in which the cooling opening
100 is formed on the partition wall 88 parallel to the rotor
axis 3 in the vicinity of the fixed switching element 23.
The number of cooling openings 100 may be one or
more.

[0066] In this configuration an air with only a slight rise
in temperature before passing the motor 2 flows on the
surface of the switching element 23 or to the vicinity of
it. It is therefore possible to cool the switching element
23 using the blown air forcibly and release the heat to
the partition wall 88 which is part of the case 5 at the
same time. And the cooling effect to the switching ele-
ment 23 is significantly enhanced.

[0067] A sixth preferred embodiment of the invention
will now be described with reference to Fig. 17. While
this embodiment is basically similar to the third embod-
iment, cooling openings 101 are formed on the flange
31 near the switching elements 47a through 47f. Thus
the cooling openings 101 are formed in a position where
the blown air directly gives rise to forced convection
around the switching elements 47a through 47f. Fig. 17
specifically shows a case in which a plurality of cooling
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openings 101 are formed on the flange 31 orthogonal to
the rotor shaft 3 in the vicinity of the switching elements
47a through 47f.

[0068] In this configuration an air with only a slightrise
in temperature before passing the brushless motor 41
flows to the vicinity of the switching elements 47a
through 47f. It is therefore possible to cool the switching
element 23 using the blown air forcibly and release the
heat to the flange 31 which is part of the motor case 6
at the same time. And the cooling effect to the switching
elements 47a through 47f is significantly enhanced.

Claims

1. Anelectric blower (1, 42) comprising a motor (2, 41)
having a rotation shaft (3); a centrifugal fan (4) fixed
to the rotation shaft of the motor, the fan having an
exhaust port (22) ; a case (5) for housing the cen-
trifugal fan and the motor, the case having a parti-
tion wall (29a) for constituting an air channel (29)
between the exhaust port of the centrifugal fan and
the motor; and a drive circuit (27a, 27d) having a
power device (23, 47a-47f) for driving the motor,
characterized in that the power device is arranged
on the outer surface of the partition wall.

2. An electric blower according to claim 1, wherein the
case includes a fan cover (15) for covering the cen-
trifugal fan and a motor case (6, 32) for housing the
motor, the fan cover having an outer circumferential
wall (15a) greater in width than that of the motor
case, the partition wall having a linking portion (18)
interposed between the outer circumferential wall
of the fan cover and the outer circumferential wall
of the motor case characterized in that the power
device is arranged on the linking portion of the par-
tition wall.

3. Anelectric blower according to claim 2, wherein the
linking portion is a flange portion (31) integrally out-
wardly extending from the edge of the motor case.

4. An electric blower according to claim 2, wherein the
linking portion includes an outer ring shaped plate
portion (35a) on which the power device is arranged
and an inner disk shaped plate portion (35b) inte-
grally extending from the inner edge of the outerring
shaped plate portion, the inner disk shaped plate
portion having an air flow opening (37) through
which the air channel is communicated to the inside
of the motor case.

5. An electric blower according to claim 1 further com-
prising a diffuser (14) located between the centrifu-
gal fan and the motor for rectifying an air flow from
the exhaust port of the centrifugal fan toward the
motor, the diffuser being opposite to the partition
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wall, characterized in that the power device is
fixed on a portion of the partition wall opposite to
the diffuser.

6. An electric blower according to claim 1, character-
ized in that a cooling opening (100,101) is formed
on the case in the vicinity of the power device.

7. An electric blower according to claim 1, wherein the
motor is a brushless motor (41) and the drive circuit
includes a plurality of the power devices on the par-
tition wall arranged radially on substantially the
same circle around the rotation shaft.

8. An electric apparatus (61) for causing air flow, com-
prising:

an electric blower (1,42) including;

a motor (2,41) having a rotation shaft (3);

a centrifugal fan (4) fitted to the rotation shaft
of the motor, the fan having an exhaust port
(22);

a case (5) for housing the motor and the cen-
trifugal fan, the case including a partition wall
(29a) constituting an air channel (29) between
the exhaust port of the centrifugal fan and the
motor; and

a drive circuit (27a, 27d) including a power de-
vice (23, 47a-47f) for driving the motor,

characterized in that the power device is
fixed on the outer surface of the partition wall.

9. An electric apparatus (61) comprising:

an electric blower (1,42) including;

a motor (2,41) having a rotation shaft (3);

a centrifugal fan (4) fitted to the rotation shaft
of the motor,

a case (5) for housing the motor and the cen-
trifugal fan, the case having a fan cover (15) for
covering the fan, a motor case for housing the
motor, and a partition wall (29a) being located
between the fan cover and the motor case for
constituting an air channel (29) from the fan to
the motor, the fan cover having an outer circum-
ferential wall (15a) greater in width than that of
the motor case;

a drive circuit (27a, 27d) including a power de-
vice for driving the motor;

a blower chamber (78) having a wall for housing
the electric blower; and

a supporter (95) located'between the wall of the
blower chamber and the outer circumferential
wall of the fan cover for supporting the electric
blower,

characterized in that the power device is
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fixed on the outer surface of the partition wall.

An electric apparatus according to claim 9, wherein
the supporter is made of a vibration absorbing ma-
terial.

An electric apparatus according to claim 9, wherein
the supporter is made of thermally insulating mate-
rial.

An electric apparatus according to claim 9, wherein
the supporter is made of a heat resisting material.
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