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(54) ELECTRIC AIR BLOWER AND COOLING FAN

(57) An electric blower includes a rotor having a ro-
tating shaft and a rotor core, a motor case that houses
the rotor, a centrifugal fan that is an example of a rotating
fan that is attached to the rotating shaft to suck outside
air, a cooling fan that is attached to the rotating shaft to
cool an internal space of the motor case, a first ventilation
path through which an air flow is generated by rotation
of the centrifugal fan flows, and a second ventilation path
through which an air flow is generated by rotation of the
cooling fan flows. The cooling fan is positioned between
the centrifugal fan and the rotor core, and the cooling fan
includes a plurality of first fan blades provided on a first
side of the cooling fan, the first side facing the rotor core,
and a plurality of second fan blades provided on a second
side of the cooling fan, the second side being opposite
to the rotor core.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an electric
blower and a cooling fan. In particular, the present dis-
closure relates to a cooling fan incorporated in a bypass-
type blower motor.

BACKGROUND ART

[0002] Electric blowers having motors are used in var-
ious electric apparatuses such as vacuum cleaners. The
electric blowers each include a rotating fan such as a
centrifugal fan that is attached to a rotating shaft of a
motor to suck outside air. Known examples of the electric
blowers include a bypass-type blower motor (e.g., see
PTL 1). The bypass-type blower motor includes sepa-
rately a cooling fan for cooling internal components of
the motor from a centrifugal fan for compressing and
sucking outside air.
[0003] The cooling fan used in the bypass-type blower
motor conventionally has a single-sided blade specifica-
tion in which the cooling fan includes fan blades provided
on only one side close to the motor. Common examples
of this type of cooling fan include a radial fan of the single-
sided blade specification.
[0004] Unfortunately, when a cooling fan being a radial
fan of the single-sided blade specification rotates at a
high speed together with a centrifugal fan, fan blades of
the cooling fan may be deformed by stress generated in
the fan blades. This case may cause even a base plate
holding the fan blades to be deformed to bring the cooling
fan into contact with a bracket or the like, thereby causing
a problem.
[0005] The cooling fan of the single-sided blade spec-
ification has only one surface provided with the fan
blades, so that the fan blades are required to be in-
creased in height to increase the amount of cooling air.
Unfortunately, when the fan blades of the cooling fan are
increased in height, not only the fan blades are likely to
be deformed, but also noise due to rotation of the cooling
fan increases.

Citation List

Patent Literature

[0006] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2003-284657

SUMMARY OF THE INVENTION

[0007] The present disclosure has been made to solve
the above problems. It is an object of the present disclo-
sure to provide an electric blower and a cooling fan ca-
pable of suppressing deformation of the cooling fan and
suppressing an increase in noise.

[0008] To achieve the above object, an electric blower
according to an aspect of the present disclosure includes:
a rotor including a rotating shaft and a rotor core; a motor
case that houses the rotor; a rotating fan that is attached
to the rotating shaft to suck outside air; a cooling fan that
is attached to the rotating shaft to cool an internal space
of the motor case; a first ventilation path through which
an air flow generated by rotation of the rotating fan flows;
and a second ventilation path through which an air flow
generated by rotation of the cooling fan flows. The cooling
fan is positioned between the rotating fan and the rotor
core, and the cooling fan includes multiple first fan blades
provided on a first side of the cooling fan, the first side
facing the rotor core, and multiple second fan blades pro-
vided on a second side of the cooling fan, the second
side being opposite to the rotor core.
[0009] The cooling fan is preferably a resin molding.
[0010] The first fan blades are preferably equal in
height to the second fan blades.
[0011] The electric blower preferably further includes
a stator disposed surrounding the rotor core, and the sta-
tor preferably includes a wall positioned laterally to the
cooling fan.
[0012] The stator preferably includes a stator core and
a winding coil wound around the stator core with an in-
sulator interposed therebetween, and the wall is prefer-
ably a part of the insulator.
[0013] The cooling fan is preferably equal in outer di-
ameter dimension to the rotor core.
[0014] The electric blower preferably further includes
a fan case having an inlet port and covering the rotating
fan, and a bracket positioned between the rotating fan
and the cooling fan, and the first ventilation path and the
second ventilation path are preferably separated by the
bracket.
[0015] An air guide for covering the bracket is prefer-
ably provided.
[0016] The bracket has an outer periphery provided
with a step. The fan case is preferably in contact with the
step.
[0017] The bracket may include a rib, and the rib may
protrude toward the cooling fan.
[0018] The electric blower preferably further includes
a cover for covering the rib.
[0019] A cooling fan according to an aspect of the
present disclosure is the cooling fan attached to the ro-
tating shaft of the electric blower being a bypass-type
blower motor, and includes one surface provided with
the multiple first fan blades and a surface provided with
the multiple second fan blades, the surface being oppo-
site to the one surface.
[0020] The present disclosure enables suppressing
deformation of the cooling fan and an increase in noise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]
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Fig. 1 is an external perspective view of an electric
blower according to a first exemplary embodiment.
Fig. 2 is a cross-sectional view of the electric blower
according to the first exemplary embodiment in an
XZ cross-section taken along a plane passing
through an axis of a rotating shaft.
Fig. 3 is a cross-sectional view of the electric blower
according to the first exemplary embodiment in a YZ
cross-section taken along a plane passing through
the axis of the rotating shaft.
Fig. 4A is a perspective view of a cooling fan mounted
on the electric blower according to the first exemplary
embodiment as viewed obliquely from above.
Fig. 4B is a perspective view of the cooling fan
mounted on the electric blower according to the first
exemplary embodiment as viewed obliquely from be-
low.
Fig. 5A is a top view illustrating a configuration of the
cooling fan mounted on the electric blower according
to the first exemplary embodiment.
Fig. 5B is a side view illustrating the configuration of
the cooling fan mounted on the electric blower ac-
cording to the first exemplary embodiment.
Fig. 6 is a cross-sectional view of an electric blower
according to Comparative Example 1.
Fig. 7A is a perspective view of a cooling fan mounted
on the electric blower according to Comparative Ex-
ample 1.
Fig. 7B is a side view of the cooling fan mounted on
the electric blower according to Comparative Exam-
ple 1.
Fig. 8 is a cross-sectional view of an electric blower
according to a second exemplary embodiment in an
XZ cross-section taken along a plane passing
through an axis of a rotating shaft.
Fig. 9 is a perspective view illustrating an air guide
of the electric blower according to the second exem-
plary embodiment.
Fig. 10 is a perspective view illustrating a bracket of
the electric blower according to the second exem-
plary embodiment.
Fig. 11 is a cross-sectional view of an electric blower
according to a third exemplary embodiment in an XZ
cross-section taken along a plane passing through
an axis of a rotating shaft.
Fig. 12 is a perspective view illustrating an air guide
of the electric blower according to the third exempla-
ry embodiment.
Fig. 13 is a cross-sectional view of an electric blower
according to a fourth exemplary embodiment in an
XZ cross-section taken along a plane passing
through an axis of a rotating shaft.
Fig. 14 is a perspective view illustrating a cover of
the electric blower according to the fourth exemplary
embodiment.
Fig. 15 is a cross-sectional view of an electric blower
according to Comparative Example 2 in an XZ cross-
section taken along a plane passing through an axis

of a rotating shaft.
Fig. 16 is a cross-sectional view of an electric blower
according to Comparative Example 3 in an XZ cross-
section taken along a plane passing through an axis
of a rotating shaft.
Fig. 17 is a top view of a cooling fan according to a
modification.

DESCRIPTION OF EMBODIMENT

[0022] Hereinafter, exemplary embodiments of the
present disclosure are described with reference to the
drawings. Each of the exemplary embodiments de-
scribed below illustrates one specific example of the
present disclosure. Thus, numerical values, shapes, ma-
terials, configuration elements, disposition positions and
connection modes of the configuration elements, and the
like described in the exemplary embodiments below are
merely examples, and are not intended to limit the
present disclosure. Components in the exemplary em-
bodiments below accordingly include a component that
is not described in an independent claim and that is de-
scribed as an optional component.
[0023] The present description and the drawings each
show an X-axis, a Y-axis, and a Z-axis that indicate three
respective axes of a three-dimensional orthogonal coor-
dinate system. The X-axis and the Y-axis are orthogonal
to each other and are each orthogonal to the Z-axis. The
present exemplary embodiments each show the Z-axis
direction in which axis C of rotating shaft 13 extends.
[0024] Each drawing is a schematic diagram, and is
not necessarily strictly illustrated. The respective draw-
ings illustrate substantially identical components that are
denoted by the same reference numerals, and the de-
scription of the components will be cited. The terms "up-
per" and "lower" herein do not necessarily refer to an
upward direction (vertically upward) and a downward di-
rection (vertically downward) in absolute space percep-
tion.

(First exemplary embodiment)

[0025] First, a general configuration of electric blower
1 according to a first exemplary embodiment will be de-
scribed with reference to Figs. 1 to 3. Fig. 1 is an external
perspective view of electric blower 1 according to the first
exemplary embodiment. Fig. 2 is a cross-sectional view
of electric blower 1 according to the first exemplary em-
bodiment in an XZ cross-section taken along a plane
passing through axis C of rotating shaft 13. Fig. 3 is a
cross-sectional view of electric blower 1 according to the
first exemplary embodiment in a YZ cross-section taken
along a plane passing through axis C of rotating shaft
13. Figs. 2 and 3 mainly illustrate only line drawings ap-
pearing in a cross-section. Fig. 3 illustrates thick arrows
that indicate flows of air.
[0026] As illustrated in Figs. 1 to 3, electric blower 1
includes motor 10, centrifugal fan 20 and cooling fan 70
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that are each a rotating fan, air guide 30, fan case 40,
motor case 50, and bracket 60. Motor 10 includes rotor
11 and stator 12. Centrifugal fan 20 and cooling fan 70
are attached to rotating shaft 13 of motor 10. Centrifugal
fan 20 discharges air that flows into air guide 30. Cen-
trifugal fan 20 and air guide 30 are covered with fan case
40. Motor case 50 houses motor 10. Motor case 50 is
covered with bracket 60.
[0027] Electric blower 1 according to the first exempla-
ry embodiment is a bypass-type blower motor. That is,
electric blower 1 separately includes cooling fan 70 for
cooling internal components of motor 10 other than cen-
trifugal fan 20 for sucking outside air as a main function
of electric blower 1. Electric blower 1 being a bypass-
type blower motor includes first ventilation path R1
through which an air flow generated by rotation of cen-
trifugal fan 20 flows and second ventilation path R2
through which an air flow generated by rotation of cooling
fan 70 flows, first ventilation path R1 and second venti-
lation path R2 being divided. First ventilation path R1 and
second ventilation path R2 are spatially separated with-
out intersecting each other. That is, the air flow does not
flow back and forth between first ventilation path R1 and
second ventilation path R2.
[0028] Electric blower 1 can be used in an electric vac-
uum cleaner, for example. As an example, electric blower
1 being a bypass-type blower motor is used in a com-
mercial rechargeable wet and dry vacuum cleaner.
[0029] Motor 10 is an electric motor that rotates cen-
trifugal fan 20. As an example, motor 10 is a DC motor
that receives power from a DC power supply. Motor 10
is a commutator motor with a brush.
[0030] Specifically, motor 10 includes rotor 11, stator
12, rotating shaft 13, commutator 14, brush 15, first bear-
ing 16, and second bearing 17.
[0031] Rotor 11 (rotor) includes rotating shaft 13. Rotor
11 rotates about rotating shaft 13 using a magnetic force
of stator 12. Rotor 11 is an inner rotor. As illustrated in
Figs. 2 and 3, rotor 11 is disposed inside stator 12. Spe-
cifically, rotor 11 is surrounded by stator 12 with a small
air gap between rotor 11 and stator 12.
[0032] Rotor 11 is an armature. Rotor 11 includes rotor
core 11a (rotor iron core) and winding coil 11b (rotor coil)
wound around rotor core 11a. Figs. 2 and 3 each sche-
matically illustrate winding coil 1 1b. Rotor core 11a is a
magnetic body made of a magnetic material. As an ex-
ample, rotor core 11a is a stacked body in which multiple
electromagnetic steel sheets are stacked in a direction
(axial direction) in which axis C of rotating shaft 13 ex-
tends. Rotor core 11a includes multiple teeth protruding
in a radial direction. When a current flows through winding
coil 1 1b, each of the teeth generates a magnetic force
that acts on stator 12.
[0033] Stator 12 (stator) is disposed facing rotor 11.
Stator 12 generates a magnetic force that acts on rotor
11. Stator 12 is disposed surrounding rotor 11. Specifi-
cally, stator 12 is disposed surrounding rotor core 11a of
rotor 11. Stator 12 constitutes a magnetic circuit together

with rotor 11 that is an armature. Stator 12 is fixed to
motor case 50, for example.
[0034] Stator 12 includes an air gap surface on which
N poles and S poles alternately appear in a circumferen-
tial direction. As illustrated in Fig. 3, stator 12 includes
stator core 12a and winding coil 12b (stator coil). Stator
core 12a includes multiple teeth that generate a main
magnetic flux. Winding coil 12b (stator coil) is wound
around stator core 12a with insulator 12c interposed ther-
ebetween.
[0035] Stator core 12a is a stacked body in which mul-
tiple electromagnetic steel sheets are stacked in a direc-
tion of axis C of rotating shaft 13, for example. Stator
core 12a faces rotor core 11a. Specifically, stator core
12a surrounds rotor core 11a. Winding coil 12b is wound
around each of the multiple teeth provided in stator core
12a. Insulator 12c is an insulating frame with which stator
core 12a is covered. Specifically, the teeth of stator core
12a are covered with insulator 12c. Thus, winding coil
12b is wound around insulator 12c covering the teeth.
That is, insulator 12c is a winding frame around which
winding coil 12b is wound. Insulator 12c is made of an
insulating resin material such as polybutylene terephtha-
late (PBT), for example.
[0036] Stator 12 may be formed of a permanent mag-
net. In this case, stator 12 includes multiple permanent
magnets disposed to cause N poles and S poles to al-
ternately appear along the circumferential direction, for
example.
[0037] As illustrated in Fig. 3, stator 12 includes wall
12d positioned laterally to cooling fan 70. Wall 12d is a
part of insulator 12c. That is, wall 12d is formed integrally
with insulator 12c. Wall 12d constitutes multiple walls 12d
provided along the circumferential direction. For exam-
ple, wall 12d has an arc shape having a central angle of
about 20° to 100° in top view, and walls 12d include paired
walls 12d provided facing each other. Three or more walls
12d may be formed along the circumferential direction.
[0038] Rotating shaft 13 serves as a center when rotor
11 rotates. Rotating shaft 13 extends in a longitudinal
direction that is the direction of axis C of rotating shaft
13. Rotating shaft 13 is a metal rod, for example. Rotating
shaft 13 is fixed to rotor 11. Specifically, rotating shaft 13
is fixed to rotor core 11a while passing through the center
of rotor core 11a of rotor 11, for example. For example,
rotating shaft 13 is fixed to rotor core 11a by press-fitting
or shrink-fitting rotating shaft 13 into a center hole pro-
vided in rotor core 11a.
[0039] Rotating shaft 13 includes one end part serving
as first end part 13a (an end part close to centrifugal fan
20) that is supported by first bearing 16. First end part
13a of rotating shaft 13 protrudes from first bearing 16.
Rotating shaft 13 protruding from first bearing 16 includes
a leading end to which centrifugal fan 20 is attached. First
bearing 16 is fixed to bracket 60.
[0040] In contrast, rotating shaft 13 includes the other
end part serving as second end part 13b that is supported
by second bearing 17. Second bearing 17 is fixed to a
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bottom of motor case 50. In this way, rotating shaft 13 is
rotatably supported by first bearing 16 and second bear-
ing 17. First bearing 16 and second bearing 17 are each
a ball bearing, for example. However, first bearing 16 and
second bearing 17 are each not limited to this.
[0041] Rotating shaft 13 includes a first part (a part
close to first bearing 16) to which centrifugal fan 20 is
attached, the first part being referred to as an output shaft,
and a second part (a part close to second bearing 17) on
a side opposite to centrifugal fan 20, the second part
being referred to as a counter output shaft.
[0042] Commutator 14 is attached to rotating shaft 13.
Thus, commutator 14 rotates together with rotating shaft
13. Commutator 14 is positioned closer to second bear-
ing 17 than rotor core 11a in the direction of axis C of
rotor core 11a. Specifically, commutator 14 is attached
to a part of rotating shaft 13, the part being between rotor
core 11a and second bearing 17.
[0043] Commutator 14 includes multiple commutator
segments arranged in an annular shape surrounding ro-
tating shaft 13. The multiple commutator pieces are in-
sulated and separated from each other in a rotation di-
rection of rotating shaft 13. Each of the multiple commu-
tator pieces is electrically connected to winding coil 1 1b
of rotor 11.
[0044] As illustrated in Fig. 2, brush 15 is in contact
with commutator 14. Brush 15 is a power supply brush
for supplying electric power to rotor 11 by being in contact
with commutator 14. Specifically, when brush 15 comes
into contact with a commutator segment of commutator
14, an armature current is supplied to winding coil 1 1b
of rotor 11 via commutator 14. For example, brush 15 is
a conductive carbon brush made of carbon. Brush 15 is
an elongated substantially rectangular parallelepiped.
[0045] Brush 15 is disposed to be able to be in sliding
contact with commutator 14. Paired brushes 15 are pro-
vided in the present exemplary embodiment. Paired
brushes 15 are disposed facing each other across com-
mutator 14 so as to sandwich commutator 14. Specifi-
cally, each of paired brushes 15 includes an inner leading
end in contact with commutator 14. Each of brushes 15
is in sliding contact with commutator 14 by receiving a
pressing force from a brush spring such as a torsion
spring, and is disposed to be movable in the radial direc-
tion from an outer periphery of rotating shaft 13 toward
axis C thereof. Brushes 15 are housed in a brush holder,
for example.
[0046] Centrifugal fan 20 is an example of a rotating
fan, and is rotated to suck air. Specifically, centrifugal fan
20 sucks air into an outer housing including fan case 40
and motor case 50. In the present exemplary embodi-
ment, air is sucked into a space region between fan case
40 and bracket 60. Using centrifugal fan 20 as a rotating
fan enables acquiring high suction pressure.
[0047] Centrifugal fan 20 is attached to first end part
13a of rotating shaft 13 of motor 10, and is rotated by
rotation of rotating shaft 13. Centrifugal fan 20 is fixed to
a leading end part of rotating shaft 13 close to first end

part 13a. Centrifugal fan 20 is fixed to rotating shaft 13
by press-fitting rotating shaft 13 into a through-hole pro-
vided in centrifugal fan 20, for example. A method for
fixing centrifugal fan 20 to rotating shaft 13 is not limited
to this. For example, centrifugal fan 20 may be inserted
into rotating shaft 13 together with a fastening nut and a
mounting plate to fasten the fastening nut, thereby being
pressed and held by rotating shaft 13.
[0048] Centrifugal fan 20 includes inlet port 20a (suc-
tion port) for sucking air and exhaust port 20b (blow-out
port) for blowing out the air sucked from inlet port 20a.
Inlet port 20a is a circular opening and is provided at the
center of centrifugal fan 20. Multiple exhaust ports 20b
are provided in a side part of centrifugal fan 20.
[0049] Centrifugal fan 20 includes first side plate 21
(first fan plate) provided with inlet port 20a, second side
plate 22 (second fan plate) facing first side plate 21 with
a predetermined gap from first side plate 21, and multiple
fan blades 23 disposed between first side plate 21 and
second side plate 22.
[0050] First side plate 21 is a shroud positioned on an
upstream side. First side plate 21 is a tubular body in a
flat and substantially truncated cone shape. Inlet port 20a
is provided at the top of first side plate 21. Second side
plate 22 is a hub positioned on a downstream side. Sec-
ond side plate 22 is a flat plate in a flat and circular shape.
Multiple fan blades 23 are sandwiched between first side
plate 21 and second side plate 22. Multiple fan blades
23 are each a plate-shaped member curved in an arc
shape and are disposed radially. Multiple fan blades 23
are disposed in a spiral shape at equal intervals.
[0051] Four surfaces of two fan blades 23 adjacent to
each other, first side plate 21, and second side plate 22
surround a space that serves as a ventilation path
through which air having flowed into centrifugal fan 20
from inlet port 20a passes. The ventilation path has a
radially outer opening serving as exhaust port 20b.
[0052] First side plate 21, second side plate 22, and
multiple fan blades 23 are each formed of a metal plate
made of aluminum, for example. Multiple fan blades 23
are fixed to first side plate 21 and second side plate 22
by caulking.
[0053] Centrifugal fan 20 is disposed above bracket
60. Specifically, centrifugal fan 20 is disposed between
fan case 40 and bracket 60.
[0054] When centrifugal fan 20 is rotated, wind pres-
sure is generated to suck air from inlet port 40a of fan
case 40. Specifically, when centrifugal fan 20 is rotated,
pressure near exhaust port 20b of centrifugal fan 20 in-
creases to generate suction pressure, and thus external
air is sucked from inlet port 40a of fan case 40. The air
sucked into fan case 40 is sucked from inlet port 20a of
centrifugal fan 20 and is blown out from exhaust port 20b,
and then flows into air guide 30. That is, the air discharged
from centrifugal fan 20 flows into air guide 30.
[0055] Air guide 30 has a function of rectifying a flow
of the air discharged from centrifugal fan 20 and exhaust-
ing the air to the outside of electric blower 1. Specifically,
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air guide 30 guides the air compressed by centrifugal fan
20 to the outside of electric blower 1 while gradually re-
turning pressure of the air to atmospheric pressure. Air
guide 30 is formed in a substantially annular ring shape
as a whole. Air guide 30 is disposed surrounding centrif-
ugal fan 20. Air guide 30 is disposed between fan case
40 and motor case 50. Specifically, air guide 30 is dis-
posed between fan case 40 and bracket 60. Air guide 30
is made of a resin material, for example. Alternatively,
air guide 30 may be made of a metal material.
[0056] Air guide 30 includes multiple diffuser blades
31. Multiple diffuser blades 31 are each in the shape of
a plate curved in an arc shape, and are each provided
upright. Specifically, multiple diffuser blades 31 are dis-
posed in a spiral manner as a whole. Air having flowed
into air guide 30 is exhausted to the outside of electric
blower 1 through multiple diffuser ventilation paths com-
posed of multiple diffuser blades 31. The diffuser venti-
lation paths are each a part of first ventilation path R1.
[0057] Fan case 40 is configured to cover centrifugal
fan 20 and air guide 30. Fan case 40 is also configured
to cover bracket 60. Fan case 40 includes lid 41 (first fan
case) and side wall 42 (second fan case). Lid 41 is con-
figured to cover an upper part of each of centrifugal fan
20 and air guide 30. Side wall 42 is configured to cover
a side part of each of centrifugal fan 20 and air guide 30.
Fan case 40 is a metal cover made of a metal material,
for example. However, fan case 40 is not limited to this.
[0058] Fan case 40 includes inlet port 40a (suction
port) for sucking outside air. Inlet port 40a is a through-
hole in a circular shape provided in the center of lid 41.
Inlet port 40a of fan case 40 faces inlet port 20a of cen-
trifugal fan 20. When centrifugal fan 20 is rotated, air
flows into fan case 40 through inlet port 40a of fan case
40.
[0059] Fan case 40 is fixed to bracket 60. Specifically,
fan case 40 is fixed to bracket 60 by connecting side wall
42 of fan case 40 to an outer peripheral end of bracket
60 as illustrated in Fig. 2.
[0060] Fan case 40 is provided with fan case spacer
80 attached. Specifically, fan case spacer 80 is attached
to fan case 40 while surrounding inlet port 40a of fan case
40. Providing fan case spacer 80 enables improvement
in blowing efficiency of electric blower 1 as compared
with when no fan case spacer 80 is provided.
[0061] Motor case 50 is a housing (frame) that houses
motor 10. Specifically, motor case 50 houses compo-
nents constituting motor 10, such as rotor 11 and stator
12. Motor case 50 is an outer shell member (outer shell)
of electric blower 1 and motor 10. Motor case 50 is a
metal case made of a metal material, for example.
[0062] Motor case 50 has a bottomed cylindrical shape
with an opening. Motor case 50 includes a bottom and a
side wall in a cylindrical shape. The opening of a cylin-
drical part of motor case 50 is covered with bracket 60
and fan case 40.
[0063] The bottom and the side wall of motor case 50
are provided with multiple through-holes 50a. Multiple

through-holes 50a each serve as an inlet port (suction
port) for sucking air from the outside of motor case 50
when cooling fan 70 is rotated. The air sucked from each
of through-holes 50a passes between stator core 12a
and rotor core 11a, and between stator core 12a and
motor case 50, and then flows in motor case 50 toward
bracket 60. The air having flowed toward bracket 60 in
motor case 50 is discharged to the outside through a gap
formed between bracket 60 and motor case 50. At this
time, gap 50b formed between bracket 60 and motor case
50 functions as an exhaust port (blow-out port).
[0064] Motor case 50 also functions as a bracket that
holds second bearing 17. Thus, motor case 50 includes
bearing holder 51 that holds second bearing 17. Bearing
holder 51 is provided at the bottom of motor case 50.
Second bearing 17 is fixed to bearing holder 51 by ad-
hesion, for example.
[0065] Bracket 60 includes bearing holder 61 that holds
first bearing 16. First bearing 16 is fixed to bearing holder
61 by adhesion, for example. Bracket 60 is disposed to
cover the opening of the cylindrical part of motor case 50.
[0066] Bracket 60 divides a space region surrounded
by fan case 40 and motor case 50 into two upper and
lower regions. Fan case 40 and bracket 60 surround a
first space region on an upper side that serves as first
ventilation path R1 through which an air flow generated
by rotation of centrifugal fan 20 flows. Centrifugal fan 20
is disposed in the first space region. In contrast, bracket
60 and motor case 50 surround a second space region
on a lower side that serves as second ventilation path
R2 through which an air flow generated by rotation of
cooling fan 70 flows. Cooling fan 70 is disposed in the
second space region. Thus, bracket 60 is disposed be-
tween centrifugal fan 20 and cooling fan 70. Bracket 60
separates first ventilation path R1 through which an air
flow generated by centrifugal fan 20 flows from second
ventilation path R2 through which an air flow generated
by cooling fan 70 flows. That is, bracket 60 has a function
of separating first ventilation path R1 from second ven-
tilation path R2.
[0067] As illustrated in Figs. 1 and 3, bracket 60 is pro-
vided at the outer peripheral end with multiple exhaust
ports 60a (blow-out ports) for blowing out air sucked by
rotation of centrifugal fan 20. That is, exhaust port 60a
is a through-hole for exhausting the air sucked into fan
case 40 by centrifugal fan 20 to the outside of electric
blower 1. As illustrated in Fig. 1, multiple exhaust ports
60a are disposed at equal intervals along the circumfer-
ential direction in the outer peripheral end of bracket 60.
Multiple exhaust ports 60a are provided for each diffuser
ventilation path formed by two diffuser blades 31 adjacent
to each other, for example. However, multiple exhaust
ports 60a are not limited to this.
[0068] Cooling fan 70 is an example of a rotating fan.
Cooling fan 70 is attached to rotating shaft 13 of motor
10. Thus, cooling fan 70 is rotated by rotation of rotating
shaft 13. Centrifugal fan 20 is also attached to rotating
shaft 13, so that cooling fan 70 is rotated in conjunction
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with centrifugal fan 20 positioned above bracket 60.
[0069] Cooling fan 70 is disposed below bracket 60 in
the direction of axis C. Thus, cooling fan 70 faces cen-
trifugal fan 20 across bracket 60. Cooling fan 70 is dis-
posed between bracket 60 and rotor core 11a of rotor
11. That is, cooling fan 70 is positioned between centrif-
ugal fan 20 and rotor core 1 1a of rotor 11 in the direction
of axis C of rotating shaft 13.
[0070] Here, a detailed configuration of cooling fan 70
will be described with reference to Figs. 4A, 4B, and 5
while referring to Figs. 2 and 3. Fig. 4A is a perspective
view of cooling fan 70 mounted on electric blower 1 ac-
cording to the first exemplary embodiment as viewed ob-
liquely from above. Fig. 4B is a perspective view of cool-
ing fan 70 mounted on electric blower 1 according to the
first exemplary embodiment as viewed obliquely from be-
low. Fig. 5A is a top view illustrating a configuration of
cooling fan 70 mounted on electric blower 1 according
to the first exemplary embodiment. Fig. 5B is a side view
illustrating a configuration of cooling fan 70 mounted on
electric blower 1 according to the first exemplary embod-
iment.
[0071] As illustrated in Figs. 4A, 4B, 5A, and 5B, cool-
ing fan 70 includes multiple first fan blades 71, multiple
second fan blades 72, and base 73.
[0072] Base 73 has a disk shape. Base 73 includes
first surface 73a and second surface 73b opposite to first
surface 73a. First surface 73a of base 73 is an upper
surface (close to bracket 60), and second surface 73b of
base 73 is a lower surface.
[0073] Base 73 is provided in its center with through-
hole 74 into which rotating shaft 13 is inserted. Specifi-
cally, base 73 is provided in its center with a cylindrical
part in which through-hole 74 is formed. Press-fitting ro-
tating shaft 13 into through-hole 74 enables cooling fan
70 to be fixed at a predetermined position of rotating shaft
13.
[0074] Cooling fan 70 has a double-sided blade spec-
ification. Cooling fan 70 includes multiple first fan blades
71 provided on one side in the direction of axis C of ro-
tating shaft 13 and multiple second fan blades 72 provid-
ed on the other side therein.
[0075] Multiple first fan blades 71 are provided on base
73 on a side opposite to rotor core 11a (i.e., a side close
to centrifugal fan 20). Specifically, multiple first fan blades
71 are each provided protruding from first surface 73a of
base 73 and extending on first surface 73a to form a
ridge. Multiple first fan blades 71 are disposed at equal
intervals in the circumferential direction and are disposed
radially. Multiple first fan blades 71 each include a curved
part. Multiple first fan blades 71 are disposed in a spiral
manner. Multiple first fan blades 71 are all identical in
shape. However, multiple first fan blades 71 are not lim-
ited to this.
[0076] Multiple second fan blades 72 are provided on
base 73 on a side close to rotor core 11a. Specifically,
multiple second fan blades 72 are each provided protrud-
ing from second surface 73b of base 73 and extending

on second surface 73b to form a ridge. Multiple second
fan blades 72 are also disposed at equal intervals in the
circumferential direction and are disposed radially. Mul-
tiple second fan blades 72 each include a curved part.
Multiple second fan blades 72 are disposed in a spiral
manner. Multiple second fan blades 72 are all identical
in shape. However, multiple second fan blades 72 are
not limited to this.
[0077] Each of first fan blade 71 and second fan blade
72 is formed extending radially outward from a central
part of cooling fan 70 and being curved from the middle.
First fan blade 71 and second fan blade 72 are curved
in the same direction. First fan blade 71 and second fan
blade 72 are curved in the same direction as fan blade
23 of centrifugal fan 20. Each of first fan blade 71 and
second fan blade 72 extends with a constant width.
[0078] As illustrated in Fig. 5A, first fan blades 71 and
second fan blades 72 are alternately positioned one by
one when cooling fan 70 is viewed from above. That is,
first fan blade 71 is disposed at a position between two
second fan blades 72 adjacent to each other. Similarly,
second fan blade 72 is disposed at a position between
two first fan blades 71 adjacent to each other.
[0079] First fan blade 71 and second fan blade 72 are
equal in width. First fan blade 71 and second fan blade
72 are equal in height. Specifically, first fan blade 71 and
second fan blade 72 are identical in shape to each other.
[0080] Cooling fan 70 configured as described above
is a resin molding integrally molded with a resin material.
That is, first fan blade 71, second fan blade 72, and base
73 are integrally made of resin. Available examples of
the resin constituting cooling fan 70 include lightweight
resins such as polybutylene terephthalate (PBT), poly-
ethylene terephthalate (PET), and polypropylene (PP).
The resin constituting cooling fan 70 may contain a rein-
forcing material such as a glass filler. As a result, cooling
fan 70 can be improved in strength.
[0081] As illustrated in Figs. 2 and 3, cooling fan 70
has a smaller outer diameter than centrifugal fan 20.
Cooling fan 70 is equal in outer diameter dimension to
rotor core 11a of rotor 11. Cooling fan 70 is positioned
laterally to wall 12d of stator 12. Specifically, cooling fan
70 is surrounded by wall 12d of stator 12. Wall 12d con-
stitutes paired walls 12d, so that cooling fan 70 is inter-
posed between paired walls 12d. Wall 12d preferably has
an upper end positioned above first surface 73a (upper
surface) of base 73 of cooling fan 70, and more preferably
has an upper end positioned above an upper end of first
fan blade 71 of cooling fan 70.
[0082] Electric blower 1 configured as described above
allows centrifugal fan 20 and cooling fan 70 attached to
rotating shaft 13 of rotor 11 to be rotated when motor 10
is driven to rotate rotor 11.
[0083] In this case, rotation of centrifugal fan 20 gen-
erates an air flow in first ventilation path R1. Specifically,
air is sucked into fan case 40 from inlet port 40a of fan
case 40 as indicated by thick arrows in Fig. 3. The air
sucked from inlet port 40a of fan case 40 is exhausted
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to the outside of electric blower 1 from multiple exhaust
ports 60a of bracket 60 through first ventilation path R1.
Thus, an inlet of first ventilation path R1 serves as inlet
port 40a of fan case 40. Then, an outlet of first ventilation
path R1 serves as exhaust port 60a of bracket 60.
[0084] Specifically, the air sucked from inlet port 40a
of fan case 40 by rotation of centrifugal fan 20 flows into
centrifugal fan 20 from inlet port 20a of centrifugal fan
20. The air having flowed into centrifugal fan 20 is blown
radially outward of centrifugal fan 20 and exhausted from
exhaust port 20b. At this time, the air sucked into centrif-
ugal fan 20 is compressed under high pressure by cen-
trifugal fan 20. The air exhausted from centrifugal fan 20
flows into air guide 30 surrounding centrifugal fan 20.
The air having flowed into air guide 30 is decelerated and
reduced in pressure by passing through the diffuser ven-
tilation paths that are each gradually increased in cross-
sectional area, and the air flows back along a ventilation
path between a side part of air guide 30 and side wall 42
of fan case 40. The air having flowed back is exhausted
from exhaust port 60a of bracket 60 to the outside of
electric blower 1.
[0085] Then, rotation of cooling fan 70 generates an
air flow in second ventilation path R2. Specifically, air is
sucked into motor case 50 from through-hole 50a by ro-
tation of cooling fan 70 as indicated by the thick arrows
in Fig. 3. The sucked air generates an air flow inside
motor case 50 due to rotation of cooling fan 70. The air
flow generated inside motor case 50 passes through sec-
ond ventilation path R2 and moves inside motor case 50
toward bracket 60. The air having flowed in the motor
case 50 toward bracket 60 is discharged to the outside
of electric blower 1 through gap 50b formed between
motor case 50 and bracket 60. That is, an inlet of second
ventilation path R2 is through-hole 50a of motor case 50,
and an outlet of second ventilation path R2 is gap 50b.
[0086] Specifically, rotation of cooling fan 70 generates
a flow of air flowing from through-hole 50a to gap 50b,
i.e., an air flow, inside motor case 50. The generated air
flow passes through second ventilation path R2 while
cooling internal components of motor 10, such as rotor
11 and stator 12. The air sucked from through-hole 50a
of motor case 50 is discharged to the outside of electric
blower 1 together with heat taken out from the internal
components of motor 10.
[0087] Here, effects of electric blower 1 according to
the present exemplary embodiment will be described in
comparison with electric blower 1X of Comparative Ex-
ample 1. Fig. 6 is a cross-sectional view of electric blower
1X according to Comparative Example 1. Fig. 7A is a
perspective view of cooling fan 70X mounted on electric
blower 1X according to Comparative Example 1, and Fig.
7B is a side view of cooling fan 70X.
[0088] As illustrated in Fig. 6, electric blower 1X of
Comparative Example 1 is a bypass-type blower motor,
and is different from electric blower 1 according to the
above exemplary embodiment only in configuration of
cooling fan 70X. Specifically, cooling fan 70X (cooling

fan of Comparative Example 1) mounted on electric blow-
er 1X of Comparative Example 1 has a single-sided blade
specification in which fan blades 71X are provided only
on one surface close to motor 10, as illustrated in Figs.
7A and 7B.
[0089] Electric blower 1X of Comparative Example 1
may cause fan blades 71X of cooling fan 70X to be de-
formed due to stress generated in fan blades 71X when
cooling fan 70X is rotated at high speed together with
centrifugal fan 20. In this case, even base 73X holding
fan blades 71X may be deformed to bring fan blades 71X
into contact with internal components of electric blower
1X. For example, base 73X may be deformed to bring a
part of deformed base 73X into contact with bracket 60.
[0090] Thus, to prevent cooling fan 70X from being de-
formed during high-speed rotation, it is conceivable that
cooling fan 70X is made of a metal material to have high
strength. However, cooling fan 70X made of a metal ma-
terial may cause increase in weight of cooling fan 70X,
weight imbalance thereof, decrease in efficiency thereof,
or vibration thereof.
[0091] Cooling fan 70X of Comparative Example 1 in-
cludes only one surface provided with fan blades 71X.
This configuration requires increase in height of fan
blades 71X to increase cooling air amount. Unfortunately,
when fan blades 71X of cooling fan 70X are increased
in height, not only fan blades 71X are likely to be de-
formed, but also noise due to rotation of cooling fan 70X
increases.
[0092] In contrast, cooling fan 70 mounted on electric
blower 1 according to the present exemplary embodi-
ment has a double-sided blade specification. As a result,
cooling fan 70 includes multiple first fan blades 71 pro-
vided on one side in the direction of axis C of rotating
shaft 13 and multiple second fan blades 72 provided on
the other side therein.
[0093] This configuration allows stresses generated in
first fan blade 71 and second fan blade 72 to be cancelled
each other when cooling fan 70 is rotated at high speed.
Thus, this configuration enables reduction in deformation
of cooling fan 70 as compared with cooling fan 70X of
the single-sided blade specification. As a result, a part
of deformed cooling fan 70 can be prevented from coming
into contact with bracket 60 or the like.
[0094] Thus, even when cooling fan 70 is composed
of a resin molding made of a resin material as in the
present exemplary embodiment instead of forming cool-
ing fan 70 with a metal material, deformation of cooling
fan 70 can be reduced. Additionally, even when cooling
fan 70 is composed of a resin molding containing no glass
filler or the like, deformation of cooling fan 70 can be
reduced. That is, even cooling fan 70 composed of a
resin molding has high strength.
[0095] As described above, cooling fan 70 composed
of a resin molding enables not only reduction in weight
of cooling fan 70 but also reduction in imbalance of weight
thereof as compared with cooling fan 70 made of a metal
material. As a result, electric blower 1 can be reduced in
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weight, and vibration of electric blower 1 can be reduced.
[0096] Additionally, when multiple first fan blades 71
are provided on one side and multiple second fan blades
72 are provided on the other side as in cooling fan 70
according to the present exemplary embodiment, cooling
air volume can be secured without increasing heights of
first fan blades 71 and second fan blades 72 too much.
[0097] In this regard, experimental results of the inven-
tors reveal that the cooling air volume equivalent to that
of cooling fan 70X of Comparative Example 1 can be
secured by allowing first fan blade 71 and second fan
blade 72 to be in height totaled equal to a height of fan
blade 71X of cooling fan 70X of Comparative Example
1. That is, even when first fan blade 71 and second fan
blade 72 are each in height half the height of fan blade
71X of cooling fan 70X of Comparative Example 1, cool-
ing fan 70 can be equal in cooling air volume to cooling
fan 70X of Comparative Example 1.
[0098] As described above, electric blower 1 using
cooling fan 70 according to the present exemplary em-
bodiment includes first fan blade 71 and second fan blade
72 that are each low in height. Thus, noise caused by
cooling fan 70 can be reduced while efficiency is main-
tained as compared with electric blower 1X using cooling
fan 70X of Comparative Example 1.
[0099] As described above, electric blower 1 according
to the present exemplary embodiment includes rotor 11,
motor case 50, centrifugal fan 20 that is a rotating fan,
and cooling fan 70. Rotor 11 includes rotating shaft 13
and rotor core 11a. Motor case 50 houses rotor 11. Cen-
trifugal fan 20 being a rotating fan is attached to rotating
shaft 13 and sucks outside air. Cooling fan 70 is attached
to rotating shaft 13 and cools an internal space of motor
case 50. Electric blower 1 includes first ventilation path
R1 and second ventilation path R2. First ventilation path
R1 allows an air flow generated by rotation of centrifugal
fan 20 to flow therethrough. Second ventilation path R2
allows an air flow generated by rotation of cooling fan 70
to flow therethrough. Cooling fan 70 is positioned be-
tween centrifugal fan 20 and rotor core 11a. Cooling fan
70 includes multiple first fan blades 71 and multiple sec-
ond fan blades 72. Multiple first fan blades 71 are pro-
vided close to rotor core 11a. Multiple second fan blades
72 are provided opposite to rotor core 11a.
[0100] This configuration enables reduction in defor-
mation of cooling fan 70 even when cooling fan 70 is
reduced in weight. At the same time, increase in noise
can be suppressed while efficiency of electric blower 1
is maintained. Thus, electric blower 1 capable of satisfy-
ing demand for weight reduction, high efficiency, and low
noise of a commutator motor can be fabricated.
[0101] Electric blower 1 according to the present ex-
emplary embodiment includes first fan blade 71 and sec-
ond fan blade 72 that are equal in height.
[0102] This configuration enables balancing stress
generated in first fan blade 71 and stress generated in
second fan blade 72. This configuration thus enables the
stresses generated in first fan blade 71 and second fan

blade 72 to be further offset. Thus, deformation of cooling
fan 70 during high-speed rotation can be further reduced.
[0103] First fan blade 71 and second fan blade 72 may
be different in height. In this case, first fan blade 71 close
to bracket 60 (close to centrifugal fan 20) may be higher
in height than second fan blade 72. As a result, even
when cooling fan 70 is deformed by stresses generated
in first fan blade 71 and second fan blade 72, cooling fan
70 deformed can be prevented from coming into contact
with bracket 60 or the like as compared with when second
fan blade 72 is higher in height than first fan blade 71.
[0104] Electric blower 1 according to the present ex-
emplary embodiment includes stator 12 provided with
wall 12d positioned laterally to cooling fan 70. That is,
wall 12d is positioned laterally to cooling fan 70.
[0105] This configuration causes wall 12d to functions
as a flow-regulating plate, and thus enabling increase in
air volume (cooling air volume) of an air flow generated
by rotation of cooling fan 70 as compared with when no
wall 12d is provided.
[0106] In this case, wall 12d of stator 12 is a part of
insulator 12c of stator 12.
[0107] This configuration enables increasing cooling
air volume supplied by cooling fan 70 without separately
providing a flow-regulating plate.
[0108] Electric blower 1 according to the present ex-
emplary embodiment includes cooling fan 70 that is equal
in outer diameter dimension to rotor core 11a of rotor 11.
[0109] This configuration enables increase in outer di-
ameter dimension of cooling fan 70 as much as possible.
Thus, the cooling air volume supplied by cooling fan 70
can be increased as much as possible.
[0110] Then, results of continuously intensive studies
of the inventors reveal that exemplary embodiments de-
scribed later enable suppressing deterioration in per-
formance of each of centrifugal fan 20 and cooling fan 70.

(Second exemplary embodiment)

[0111] A configuration of electric blower 1a according
to a second exemplary embodiment will be described
with reference to Figs. 8 to 10. The same components
as those of electric blower 1 according to the first exem-
plary embodiment are denoted by the same reference
numerals, and the description thereof will be applied. Fig.
8 is a cross-sectional view of electric blower 1a according
to the second exemplary embodiment in an XZ cross-
section taken along a plane passing through axis C of
rotating shaft 13.
[0112] Electric blower 1a is different from electric blow-
er 1 in that bracket 60 is covered with air guide 30a. Fig.
9 is a perspective view illustrating air guide 30a of electric
blower 1a according to the second exemplary embodi-
ment. Fig. 10 is a perspective view illustrating bracket 60
of electric blower 1a according to the second exemplary
embodiment.
[0113] When no air guide 30a is provided below cen-
trifugal fan 20, air rotated by centrifugal fan 20 rotating
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at high speed interferes with air present between ribs 63
of bracket 60, thereby generating a vortex. This phenom-
enon causes a problem in that rotation of centrifugal fan
20 is hindered. When bracket 60 is covered with air guide
30a to solve this problem, an effect of increasing output
is acquired. That is, air guide 30a enables deterioration
in performance of centrifugal fan 20 to be suppressed.

(Third exemplary embodiment)

[0114] A configuration of electric blower 1b according
to a third exemplary embodiment will be described with
reference to Figs. 11 and 12. The same components as
those of electric blower 1 according to the first exemplary
embodiment are denoted by the same reference numer-
als, and the description thereof will be applied. Fig. 11 is
a cross-sectional view of electric blower 1b according to
the third exemplary embodiment in an XZ cross-section
taken along a plane passing through axis C of rotating
shaft 13.
[0115] Electric blower 1b is different from electric blow-
er 1 in that bracket 60 is covered with air guide 30b and
no diffuser blade 31 according to the first exemplary em-
bodiment is provided. Fig.12 is a perspective view illus-
trating air guide 30b of electric blower 1a according to
the third exemplary embodiment.
[0116] When no air guide 30b is provided below cen-
trifugal fan 20, air rotated by centrifugal fan 20 rotating
at high speed interferes with air present between ribs 63
of bracket 60, thereby generating a vortex. This phenom-
enon causes a problem in that rotation of centrifugal fan
20 is hindered. When bracket 60 is covered with air guide
30b to solve this problem, an effect of preventing noise
due to centrifugal fan 20 is acquired. That is, air guide
30b enables deterioration in performance of centrifugal
fan 20 to be suppressed.
[0117] Then, no diffuser blade 31 according to the first
exemplary embodiment is provided, so that fan case 40
cannot be supported by diffuser blade 31. However,
bracket 60 includes step 62 in its outer periphery as il-
lustrated in Fig. 11. Fan case 40 is in contact with step
62. Step 62 provided in the outer periphery of bracket 60
supports fan case 40. Step 62 determines a position at
which fan case 40 is attached. That is, fan case 40 sup-
ported by step 62 provided in the outer periphery of brack-
et 60 has an outer periphery shared by the fan case and
the bracket. As described above, a plurality of functions
can be applied to the outer periphery of fan case 40 with
minimum change in components.

(Fourth exemplary embodiment)

[0118] A configuration of electric blower 1c according
to a fourth exemplary embodiment will be described with
reference to Figs. 13 and 14. The same components as
those of electric blower 1 according to the first exemplary
embodiment are denoted by the same reference numer-
als, and the description thereof will be applied. Fig. 13 is

a cross-sectional view of electric blower 1c according to
the fourth exemplary embodiment in an XZ cross-section
taken along a plane passing through axis C of rotating
shaft 13.
[0119] Electric blower 1c is different from electric blow-
er 1 in that ribs 63 provided in bracket 60b protrude toward
cooling fan 70. Cover 35 is provided covering ribs 63.
Fig. 14 is a perspective view illustrating cover 35 of elec-
tric blower 1c according to the fourth exemplary embod-
iment. When ribs 63 protrude toward centrifugal fan 20,
air rotated by centrifugal fan 20 rotating at high speed
interferes with air present between ribs 63 of bracket 60,
thereby generating a vortex. This phenomenon causes
a problem in that rotation of centrifugal fan 20 is hindered.
To solve this problem, electric blower 1c is configured
such that ribs 63 provided in bracket 60b protrudes to-
ward cooling fan 70.
[0120] When ribs 63 provided in bracket 60b protrudes
toward cooling fan 70, air rotated by cooling fan 70 and
air present between ribs 63 of bracket 60b interfere with
each other, thereby generating a vortex. To solve this
problem, cover 35 is provided.
[0121] Ribs 63 provided in bracket 60b protrude toward
cooling fan 70 and cover 35 is provided covering ribs 63
as described above, so that deterioration in performance
of centrifugal fan 20 can be suppressed.
[0122] Next, a configuration of electric blower 1Y ac-
cording to Comparative Example 2 will be described with
reference to Fig. 15. The same components as those of
electric blower 1 according to the first exemplary embod-
iment are denoted by the same reference numerals, and
the description thereof will be applied. Fig. 15 is a cross-
sectional view of electric blower 1Y according to Com-
parative Example 2 in an XZ cross-section taken along
a plane passing through axis C of rotating shaft 13.
[0123] Electric blower 1Y is different from electric blow-
er 1 in that bracket 60Y includes an upper surface and a
lower surface that are each a flat surface. As a result,
bracket 60Y can serve as air guide 30a and bracket 60
of the second exemplary embodiment, air guide 30b and
bracket 60 of the third exemplary embodiment, and
bracket 60b and cover 35 of the fourth exemplary em-
bodiment.
[0124] To hold rotating shaft 13, first bearing 16, and
the like, the air guide and the bracket are generally re-
quired to be increased in thickness to some extent. Com-
parative Example 2 allows bracket 60Y to serve as the
air guide and the bracket. Thus, bracket 60Y requires a
desired thickness. However, simply increasing thickness
of bracket 60Y results in increase in weight of the bracket
itself and increase in cost. Thus, the bracket needs to be
reduced in weight while maintaining strength. To reduce
the weight of the bracket while the strength of the bracket
is maintained, the inventors have adopted a configuration
in which a rib is formed on the bracket. This configuration
enables suppressing deterioration in performance of
centrifugal fan 20.
[0125] Next, a configuration of electric blower 1Z ac-
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cording to Comparative Example 3 will be described with
reference to Fig. 16. The same components as those of
electric blower 1 according to the first exemplary embod-
iment are denoted by the same reference numerals, and
the description thereof will be applied. Fig. 16 is a cross-
sectional view of electric blower 1Z according to Com-
parative Example 3 in an XZ cross-section taken along
a plane passing through axis C of rotating shaft 13.
[0126] Electric blower 1Z is different from electric blow-
er 1 in that bracket 60Z is formed by removing the ribs
from bracket 60. As a result, bracket 60Z can serve as
air guide 30a and bracket 60 of the second exemplary
embodiment, air guide 30b and bracket 60 of the third
exemplary embodiment, and bracket 60b and cover 35
of the fourth exemplary embodiment. However, bracket
60Z insufficient in strength may be conceivable.

(Modifications)

[0127] The electric blower according to the present dis-
closure has been described above based on the exem-
plary embodiments. However, the present disclosure is
not limited to the exemplary embodiments above.
[0128] Cooling fan 70 according to each of the exem-
plary embodiments above includes first fan blade 71 and
second fan blade 72 that are each formed extending ra-
dially outward from a central part of cooling fan 70 and
being curved from the middle. However, first fan blade
71 and second fan blade 72 are each not limited to this.
Fig. 17 is a top view of a cooling fan according to a mod-
ification. Specifically, first fan blades 71A and second fan
blades 72A may be radially formed extending linearly out-
ward in the radial direction from a central part of cooling
fan 70A as in cooling fan 70A illustrated in Fig. 17.
[0129] In the exemplary embodiments above, a com-
mutator motor with a brush is used as motor 10 used in
electric blower 1. However, motor 10 is not limited to this.
[0130] In the exemplary embodiments above, electric
blower 1 used in an electric vacuum cleaner is described.
However, electric blower 1 is not limited to this. For ex-
ample, electric blower 1 may be used for another electric
apparatus such as an air towel.
[0131] The present disclosure also includes an aspect
obtained by applying various modifications conceived by
those skilled in the art to the exemplary embodiments
above, or an aspect achieved by appropriately combining
components and functions in the exemplary embodi-
ments within a range without departing from the gist of
the present disclosure.

INDUSTRIAL APPLICABILITY

[0132] The technique of the present disclosure can be
used for various electric apparatuses each using an elec-
tric blower.

REFERENCE MARKS IN THE DRAWINGS

[0133]

1, 1a, 1b, 1c electric blower
10 motor
11 rotor
11a rotor core
11b, 12b winding coil
12 stator
12a stator core
12c insulator
12d wall
13 rotating shaft
13a first end part
13b second end part
14 commutator
15 brush
16 first bearing
17 second bearing
20 centrifugal fan (rotating fan)
20a, 40a inlet port
20b exhaust port
21 first side plate
22 second side plate
23 fan blade
30, 30a, 30b air guide
31 diffuser blade
35 cover
51, 61 bearing holder
40 fan case
41 lid
42 side wall
50 motor case
50a through-hole
50b gap
60, 60b bracket
60a exhaust port
62 step
63 rib
70, 70A cooling fan
71, 71A first fan blade
72, 72A second fan blade
73 base
73a first surface
73b second surface
74 through-hole
80 fan case spacer
R1 first ventilation path
R2 second ventilation path

Claims

1. An electric blower comprising:

a rotor including a rotating shaft and a rotor core;
a motor case that houses the rotor;
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a rotating fan that is attached to the rotating shaft
to suck outside air;
a cooling fan that is attached to the rotating shaft
to cool an internal space of the motor case;
a first ventilation path through which an air flow
generated by rotation of the rotating fan flows;
and
a second ventilation path through which an air
flow generated by rotation of the cooling fan
flows, wherein
the cooling fan is positioned between the rotat-
ing fan and the rotor core, and
the cooling fan includes

a plurality of first fan blades provided on a
first side of the cooling fan, the first side fac-
ing the rotor core, and
a plurality of second fan blades provided on
a second side of the cooling fan, the second
side being opposite to the rotor core.

2. The electric blower according to Claim 1, wherein
the cooling fan is a resin molding.

3. The electric blower according to Claim 1 or 2, where-
in the plurality of first fan blades are equal in height
to the plurality of second fan blades.

4. The electric blower according to any one of Claims
1 to 3, further comprising:
a stator disposed surrounding the rotor core, the sta-
tor including a wall positioned laterally to the cooling
fan.

5. The electric blower according to Claim 4, wherein

the stator includes a stator core and a winding
coil wound around the stator core with an insu-
lator interposed between the winding coil and
the stator core, and
the wall is a part of the insulator.

6. The electric blower according to any one of Claims
1 to 4, wherein the cooling fan is equal in outer di-
ameter dimension to the rotor core.

7. The electric blower according to any one of Claims
1 to 6, further comprising:

a fan case having an inlet port and covering the
rotating fan; and
a bracket positioned between the rotating fan
and the cooling fan, wherein the first ventilation
path and the second ventilation path are sepa-
rated by the bracket.

8. The electric blower according to Claim 7, further
comprising an air guide for covering the bracket.

9. The electric blower according to Claim 7, wherein

the bracket has an outer periphery provided with
a step, and
the fan case is in contact with the step.

10. The electric blower according to Claim 7, wherein

the bracket includes a rib, and
the rib protrudes toward the cooling fan.

11. The electric blower according to Claim 10, further
comprising a cover for covering the rib.

12. A cooling fan that is the cooling fan attached to the
rotating shaft of the electric blower according to any
one of Claims 1 to 11, the electric blower being a
bypass-type blower motor, the cooling fan compris-
ing:

one surface provided with the plurality of first fan
blades; and
a surface provided with the plurality of second
fan blades, the surface being opposite to the one
surface.
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