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(54) Centrifugal blower for vacuum cleaner
(57) Disclosed is a centrifugal blower for a vacuum
cleaner capable of achieving an improvement in motor
cooling efficiency. The centrifugal blower includes air
guides so that air sequentially passing through an im-
peller (54), diffuser vanes (56), and guide vanes (7) is
guided in a concentrated fashion toward the rotor (64)

of a motor (60). Accordingly, the rotor (64) generating a
large amount of heat during operation of the motor (60)
is effectively cooled, so that it is possible to achieve an
improvement in the reliability of the motor while extend-
ing the life span of the motor, and reducing the insulation
grade of the motor.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a centrifugal
blower for a vacuum cleaner capable of achieving an
improvement in motor cooling efficiency, and more par-
ticularly to a centrifugal blower for a vacuum cleaner in
which air is blown toward a rotor generating a large
amount of heat during operation of its motor, thereby be-
ing capable of achieving an improvement in motor cool-
ing efficiency.

Description of the Related Art

[0002] As well known, a vacuum cleaner is a cleaning
appliance adapted to generate a sucking force, thereby
removing foreign matters such as dust. Such a vacuum
cleaner is equipped with a dust collecting bag for filtering
air sucked along a suction path, and a centrifugal blower
adapted to generate a sucking force for sucking air.
[0003] Fig. 1is a sectional view illustrating a conven-
tional centrifugal blower for a vacuum cleaner. Fig. 2 is
a perspective view illustrating a diffuser included in the
conventional centrifugal blower. Fig. 3 is a cross-sec-
tional view taken along the line A - A of Fig. 1.

[0004] AsshowninFig. 1, the conventional centrifugal
blower for a vacuum cleaner includes an impeller 4 ro-
tatably installed in an impeller housing 2 provided at a
front end thereof with a suction port 2a, and a motor 10
installed in a motor housing 3, and adapted to rotate the
impeller 4. The motor housing 3 is coupled at a front end
thereof to a rear end of the impeller housing 2, and pro-
vided at side portions thereof with a plurality of dis-
charge ports 3a.

[0005] A diffuser 8 is installed between the impeller 4
and the motor 10. As shown in Figs. 2 and 3, the diffuser
8 is provided at its front surface with diffuser vanes 6 for
feeding air discharged from the outlet of the impeller 4
in a pressurized state. The diffuser 8 is also provided at
its rear surface with guide vanes 7 for guiding the pres-
surized air fed by the diffuser vanes 6 to the motor 10.
[0006] Fig. 4 is a perspective view illustrating the mo-
tor of the conventional centrifugal blower used for vac-
uum cleaners. Fig. 5 is a plan view illustrating a bearing
supporter mounted to the motor of the conventional cen-
trifugal blower.

[0007] AsshowninFig. 4, the motor, which is denoted
by the reference numeral 10, includes a stator 12 having
a field core 12a fixedly mounted to an inner wall of the
motor housing 3, and a field coil 12b wound around the
field core 12a. The motor 10 also includes a rotor 14
having an armature core 14a mounted to a rotating shaft
9 connected to the impeller 4 while being inwardly
spaced apart from the rotor 12, and an armature coil 14b
wound around the armature core 14a. The motor 10 fur-
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ther includes a brush 15, and a commutator 16 which
are arranged at the rear of the rotor 14, that is, connect-
ed to arear end of the rotating shaft 9, in order to supply
external electric power to the field coil 12b and the ar-
mature coil 14b. An air gap G with a desired dimension
is defined between the stator 12 and the rotor 14.
[0008] The motor 10 having the above mentioned
configuration is driven by single-phase power. When
current flows through the field coil 12b and armature coil
14b in accordance with serial connection of the field coil
12b, brush 15, commutator 16, and armature coil 14b to
the single-phase power, magnetic flux is generated at
the field coil 12b and armature coil 14b.

[0009] As a result, interacting electromagnetic forces
are generated between the stator 12 and the rotor 14,
so that a torque is generated. By the torque, the rotor
14 rotates, so that the rotating shaft 9 connected to the
rotor 14 is rotated.

[0010] Air passing through the impeller 4 and diffuser
8 is collected by an air collecting plate 20 which, in turn,
discharges the collected air in a concentrated fashion
toward the air gap G defined between the stator 12 and
the rotor 14 via cooling holes 20a and 20b formed at the
air collecting plate 20, and toward the rotor 14, thereby
cooling the motor 10. After cooling the motor 10, the air
is outwardly discharged through the discharge ports 3a
of the motor housing 3.

[0011] Although the air emerging from the impeller 4
and diffuser 8 is discharged in a concentrated fashion
toward the air gap G defined between the stator 12 and
the rotor 14 by the air collecting plate 20, the rotor 14
generating a relatively large amount of heat during op-
eration of the motor 10 is insufficiently cooled because
the armature coil 14b is shielded by a bearing supporter
22 arranged between the impeller housing 2 and the mo-
tor housing 3 to support a bearing 23 for rotatably sup-
porting the rotating shaft 9 of the motor 10, as shown in
Fig. 5.

[0012] Although the air emerging from the air collect-
ing plate 20 is fed toward the rotor 14, it is forced to move
toward the stator 12 without reaching the rotor 14 as the
rotor 14 rotates at high speed. For this reason, it is dif-
ficult to cool the rotor 14 maintained at a relatively high
temperature, as compared to the stator 12.

[0013] As a result, the armature coil 14b of the rotor
14 is excessively increased in temperature, so that the
cooling characteristics of the armature coil 14b are de-
graded, thereby causing a degradation in the reliability
of the motor 10. Furthermore, the life span of the motor
10 is reduced. In order to extend the life span of the mo-
tor 10, it is necessary to improve the insulation grade of
the motor 10. For example, the material of the armature
coil 14b should be replaced. Thus, there is a problem of
inconvenience.

SUMMARY OF THE INVENTION

[0014] Therefore, the present invention has been
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made in view of the above mentioned problems involved
with the related art, and an object of the invention is to
provide a centrifugal blower for a vacuum cleaner in
which air passing through an impeller and a diffuser is
blown toward the armature coil of a rotor having great
influence on the reliability and life span of a motor in-
cluding the rotor, thereby being capable of achieving an
improvement in the reliability of the motor while extend-
ing the life span of the motor.

[0015] Another object of the invention is to provide a
centrifugal blower for a vacuum cleaner in which air fed
toward a motorincluded in the blower is allowed to main-
ly pass through the rotor even when the rotor of the mo-
tor rotates at high speed, thereby being capable of
achieving an enhancement in motor cooling efficiency
while reducing the insulation grade of the motor.
[0016] In accordance with the present invention,
these objects are accomplished by providing a centrifu-
gal blower for a vacuum cleaner comprising: a motor in-
cluding a stator, and a rotor rotatably installed in the sta-
tor; an impeller connected with the rotor by a rotating
shaft, and adapted to rotate in accordance with a drive
force received from the motor via the rotating shaft,
thereby sucking air; a diffuser installed between the mo-
tor and the impeller, the diffuser having guide vanes
adapted to guide air discharged from the impeller toward
the motor; and guide means for guiding the air emerging
from the guide vanes toward the rotor of the motor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above objects, and other features and ad-
vantages of the present invention will become more ap-
parent after a reading of the following detailed descrip-
tion when taken in conjunction with the drawings, in
which:

Fig. 1 is a sectional view illustrating a conventional
centrifugal blower for a vacuum cleaner;

Fig. 2 is a perspective view illustrating a diffuser in-
cluded in the conventional centrifugal blower;

Fig. 3 is a cross-sectional view taken along the line
A - A of Fig. 1;

Fig. 4 is a perspective view illustrating a motor used
in the conventional centrifugal blower;

Fig. 5 is a plan view illustrating a bearing supporter
mounted to the motor of the conventional centrifu-
gal blower;

Fig. 6 is a sectional view illustrating a centrifugal
blower for a vacuum cleaner according to the
present invention;

Fig. 7 is a perspective view illustrating a diffuser in-
cluded in the centrifugal blower according to the
present invention;

Fig. 8 is a cross-sectional view taken along the line
B - B of Fig. 6;

Fig. 9 is a perspective view illustrating a motor in-
cluded in the centrifugal blower according to the
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present invention;

Fig. 10 is a plan view illustrating a bearing supporter
mounted to the motor of the centrifugal blower ac-
cording to the present invention;

Fig. 11 is a sectional view illustrating the bearing
supporter according to the present invention;

Fig. 12 is a plan view illustrating a bearing supporter
plate according to an embodiment of the present in-
vention; and

Fig. 13 is a plan view illustrating a bearing supporter
plate according to another embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0018] Now, preferred embodiments of the present in-
vention will be described in detail, with reference to the
annexed drawings.

[0019] Fig. 6 is a sectional view illustrating a centrifu-
gal blower for a vacuum cleaner according to the
presentinvention. Fig. 7 is a perspective view illustrating
a diffuser included in the centrifugal blower according to
the present invention. Fig. 8 is a cross-sectional view
taken along the line B - B of Fig. 6. Fig. 9 is a perspective
view illustrating a motor included in the centrifugal blow-
er according to the present invention. Fig. 10 is a plan
view illustrating a bearing supporter mounted to the mo-
tor of the centrifugal blower according to the present in-
vention. Fig. 11 is a sectional view illustrating the bear-
ing supporter according to the present invention.
[0020] As shown in Fig. 6, the centrifugal blower for
vacuum cleaners according to the present invention in-
cludes an impeller housing 52 centrally provided at a
front wall thereof with a suction port 52a, an impeller 54
rotatably installed in the impeller housing 52, and adapt-
ed to suck air from the suction port 52a, a motor housing
53 connected at a front wall thereof to a rear wall of the
impeller housing 52, and provided at side walls thereof
with a plurality of discharge ports 53a, and a motor 60
installed in the motor housing 53, and adapted to rotate
the impeller 54. The motor 60 includes a stator 62, and
arotor 64. The centrifugal blower also includes a diffuser
58 installed between the impeller 54 and the motor 60,
and adapted to guide air discharged from the impeller
54 toward the motor 60 while increasing the pressure of
the air, and a guide means for guiding the air emerging
from the diffuser 58 toward the rotor 64 in a concentrated
fashion.

[0021] As shown in Fig. 7, the diffuser 58 is provided
at its front surface with diffuser vanes 56 for increasing
the pressure of air emerging from the outlet of the im-
peller 54. The diffuser 58 is also provided at its rear sur-
face with guide vanes 7 for guiding the pressurized air
fed by the diffuser vanes 56 to the motor 60.

[0022] The motor 60 includes a stator 62 having a field
core 62a fixedly mounted to an inner wall of the motor
housing 53, and a field coil 62b wound around the field
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core 62a. The motor 60 also includes a rotor 64 having
an armature core 64a mounted to a rotating shaft 59
connected to the impeller 54, and an armature coil 64b
wound around the armature core 64a. The motor 10 fur-
ther includes a brush 65, and a commutator 66 which
are arranged at the rear of the rotor 64, that is, connect-
ed to arear end of the rotating shaft 59, in order to supply
external electric power to the field coil 62b and the ar-
mature coil 64b. An air gap G is defined between the
stator 62 and the rotor 64.

[0023] Asshownin Figs. 8 and 9, a bearing supporter
72 is arranged between the impeller housing 52 and the
motor housing 53 to support a bearing 73 for rotatably
supporting the rotating shaft 59 of the motor 60. An air
collecting plate 70 is also installed between the bearing
supporter 72 and the motor housing 53. The air collect-
ing plate 70 collects air fed toward the motor 60 after
emerging from the impeller 54, and discharges the col-
lected air toward the air gap G defined between the sta-
tor 62 and the rotor 64 in a concentrated fashion.
[0024] The air collecting plate 70 is provided at its cen-
tral portion with a cooling hole 70a opened to the front
surface of the rotor 64, and at its opposite lateral por-
tions with cooling holes 70b opened to the air gap G.
[0025] As shown in Figs. 7 and 8, the guide means
comprises holes 82 formed at the bearing support 72,
and opened to the front surface of the rotor 64, air guides
57a adapted to guide air discharged from the guide
vanes 57 to the holes 82, and guide portions 86 each
formed at the bearing supporter 72 to have a structure
bent toward an associated one of the holes 82 by a de-
sired angle 0, and adapted to guide air emerging from
the associated hole 82 to the rotor 64.

[0026] The guide means has two holes 82 respective-
ly formed at opposite portions of the bearing support 72.
The holes 82 may have diverse shapes, for example, a
rectangular shape, or an arc shape with a desired width.
Each of the air guides 57a is provided by extending the
tip of a selected one of the guide vanes 57 toward the
center of the diffuser 58 so as to guide air guided by the
selected guide vane 57 to the holes 82.

[0027] That is, a plurality of guide vanes 57 are ar-
ranged at the rear surface of the diffuser 58 around the
rotating shaft 59 while being uniformly spaced from one
another in a circumferential direction, and having a
structure curved in the clockwise direction. The air
guides 57a are formed by extending, toward the holes
82, respective outlet ends of the guide vanes 57 posi-
tioned near those holes 82.

[0028] As shown in Fig. 10, each guide portion 86 is
rearwardly inclined toward the rotor 64 while having an
inclined angle 6 of 0 to 70 ° with respect to the surface
of the bearing supporter 72.

[0029] As shown in Fig. 9, the motor 60 includes two
poles 62a' protruded from the inner surface of the field
core 62a while facing each other. The field coils 62b are
wound around the poles 62a', respectively. The motor
60 also includes air guide members 88 mounted to inner
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surface portions of the field core 62a not formed with the
poles 62a'. Each of the air guide members 88 prevents
air fed toward the rotor 64 from being moved toward the
stator 12 without reaching the rotor as the rotor 14 ro-
tates at high speed, so as to allow the air to be effectively
guided to the rotor 64.

[0030] The air guide members 88 are arranged at the
portions of the field core 62a not formed with the poles
62a' while facing each other. Each air guide member 88
has a convex central portion, and opposite ends fixedly
mounted to the inner surface of the field core 62a.
[0031] Since each air guide member 88 is arranged
between the stator 62 and rotor 64 generating interact-
ing electromagnetic forces, it should be made of an in-
sulating material.

[0032] By the poles 62a' and air guide members 88,
the air fed toward the rotor 64 is reliably guided to pass
through the rotor 64 even when the rotor 64 rotates at
high speed. Thus, the rotor 64 is effectively cooled.
[0033] Fig. 12is aplan view illustrating a bearing sup-
porter plate according to an embodiment of the present
invention. Fig. 13 is a plan view illustrating a bearing
supporter plate according to another embodiment of the
present invention.

[0034] The embodiment of Fig. 12 is associated with
a bearing supporter plate 90 in which the above de-
scribed bearing supporter and air collecting plate are in-
tegral with each other. As shown in Fig. 12, the bearing
supporter plate 90 is provided at its left and right portions
with first holes 92 for discharging a part of air emerging
from the guide vanes 57 toward the stator 62 of the mo-
tor 60, and at its upper and lower portions with second
holes 94 for discharging the remaining part of the air
emerging from the guide vanes 57 toward the rotor 64.
[0035] A pair of first holes 92 are symmetrically ar-
ranged around the rotating shaft 59. Similarly, a pair of
second holes 94 are symmetrically arranged around the
rotating shaft 59.

[0036] Each first hole 92 has an arc shape with a de-
sired width, whereas each second hole 94 has a rectan-
gular shape with a desired width. The first holes 92 are
radially spaced from the center of the rotating shaft 59
by a distance longer than that of the second holes 94
from the center of the rotating shaft 59.

[0037] Now, the operation of the centrifugal blower
having the above described configuration according to
the present invention will be described.

[0038] When current from an external power supply
is supplied to the motor 60 via the brush 65 and com-
mutator 66, magnetic flux is generated at the field coll
62b and armature coil 64b. As a result, interacting elec-
tromagnetic forces are generated between the stator 62
and the rotor 64, so that a torque is generated. By the
torque, the rotor 14 rotates, so that the rotating shaft 59
connected to the rotor 64 is rotated. Thus, the impeller
54 is rotated.

[0039] In accordance with the rotation of the impeller
54, air is introduced into the impeller housing 52, so that
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it passes through the impeller 54. The air discharged
from the impeller 54 then flows along the guide vanes
57 after flowing along the diffuser vanes 56.

[0040] A part of the air discharged from the guide
vanes 57 is guided by the air guides 57a to enter the
holes 82 formed at the bearing supporter 72, and then
discharged toward the rotor 64 in a concentrated fashion
along the guide portions 86 formed at the holes 82.
[0041] The remaining air part guided along the guide
vanes 57 without being guided by the air guides 57a is
collected by the air collecting plate 70 while being in-
creased in pressure. Thus, the collected air is dis-
charged at high speed toward the air gap G defined be-
tween the stator 62 and the rotor 64 via the cooling holes
70a and 70b formed at the air collecting plate 70, and
toward the rotor 64.

[0042] Although the air discharged toward the rotor 64
tends to move radially outwardly due to a centrifugal
force generated as the rotor 64 rotates at high speed, it
is guided to pass through the rotor 64 without flowing
toward the stator 62 by virtue of the poles 62a' and air
guide members 88 arranged around the rotor 64. Thus,
the rotor 64 is effectively cooled in a concentrated fash-
ion.

[0043] Meanwhile, the air discharged toward the air
gap G defined between the stator 62 and the rotor 64
cools both the stator 62 and the rotor 64, thereby pre-
venting the motor 60 from overheating.

[0044] After cooling the motor 60, the air is outwardly
discharged through the discharge ports 53a of the motor
housing 53.

[0045] As apparent from the above description, the
present invention provides a centrifugal blower for a
vacuum cleaner in which air passing through an impeller
and a diffuser is guided to holes and guide portions
formed at a bearing supporter by air guides, so that it is
discharged toward the armature coil of a rotor having
great influence on the reliability and life span of a motor
including the rotor, thereby being capable of achieving
an improvement in the reliability of the motor while ex-
tending the life span of the motor.

[0046] In accordance with the present invention, air
fed toward the motor is allowed to mainly pass through
the rotor even when the rotor rotates at high speed. Ac-
cordingly, it is possible to achieve an enhancement in
motor cooling efficiency while reducing the insulation
grade of the motor.

[0047] Although the preferred embodiments of the in-
vention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various mod-
ifications, additions and substitutions are possible, with-
out departing from the scope and spirit of the invention
as disclosed in the accompanying claims.

Claims

1. A centrifugal blower for a vacuum cleaner compris-
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10.

ing:

a motor including a stator, and a rotor rotatably
installed in the stator;

an impeller connected with the rotor by a rotat-
ing shaft, and adapted to rotate in accordance
with a drive force received from the motor via
the rotating shaft, thereby sucking air;

a diffuser installed between the motor and the
impeller, the diffuser having guide vanes adapt-
ed to guide air discharged from the impeller to-
ward the motor; and

guide means for guiding the air emerging from
the guide vanes toward the rotor of the motor.

The centrifugal blower according to claim 1, where-
in the guide means is provided at a bearing support-
er installed between the diffuser and the motor, the
bearing supporter having a central hole in which a
bearing fitted around the rotating shaft is fitted.

The centrifugal blower according to claim 2, where-
in the guide means comprises holes formed at the
bearing supporter, and adapted to guide the air
emerging from the guide vanes of the diffuser to be
discharged toward the rotor.

The centrifugal blower according to claim 3, where-
in each of the holes has a rectangular shape.

The centrifugal blower according to claim 3, where-
in each of the holes has an arc shape with a desired
width.

The centrifugal blower according to claim 3, where-
in the number of the holes is two, and the holes are
symmetrically arranged around a center of the bear-
ing supporter.

The centrifugal blower according to claim 3, where-
in the guide means further comprises guide portions
each formed at the bearing supporter to have a
structure bent toward an associated one of the
holes by a desired angle, and adapted to guide air
emerging from the associated hole to the rotor.

The centrifugal blower according to claim 7, where-
in each of the guide portions is inclined toward the
rotor while having an inclined angle of 0 to 70 ° with
respect to a main surface of the bearing supporter.

The centrifugal blower according to claim 1, where-
in the diffuser further has air guides adapted to
guide air toward the guide means.

The centrifugal blower according to claim 9, where-
in the air guides are formed by extending respective
tips of selected ones of the guide vanes toward the
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guide means, the selected guide vanes being at
least a part of all the guide vanes.

The centrifugal blower according to claim 1, where-
in a bearing supporter plate is installed between the
diffuser and the motor, the bearing supporter having
a central hole, in which a bearing fitted around the
rotating shaft is fitted, and serving to collect air
emerging from the guide vanes of the diffuser; and

the guide means comprises first holes formed
at the bearing supporter plate while being symmet-
rically arranged around a center of the bearing sup-
porter plate and opened to the rotor, and second
holes formed at the bearing supporter plate while
being symmetrically arranged around the center of
the bearing supporter plate and opened to the sta-
tor.

The centrifugal blower according to claim 11,
wherein the first holes have a rectangular shape.

The centrifugal blower according to claim 11,
wherein the first holes have an arc shape with a de-
sired width.

The centrifugal blower according to claim 1, where-
in the motor is provided with air guide members for
guiding air introduced between the stator and the
rotor to pass through the rotor without flowing to-
ward the stator.

The centrifugal blower according to claim 14,
wherein each of the air guide members has a con-
vex central portion, and opposite ends fixedly
mounted to the stator.

The centrifugal blower according to claim 14,
wherein each of the air guide members is made of
an insulating material.

A centrifugal blower for a vacuum cleaner compris-
ing a motor including a stator, and a rotor rotatably
installed in the stator, an impeller connected with
the rotor by a rotating shaft, and adapted to rotate
in accordance with a drive force received from the
motor via the rotating shaft, thereby sucking air, and
a diffuser installed between the motor and the im-
peller, the diffuser having guide vanes adapted to
guide air discharged from the impeller toward the
motor, further comprising:

air guide members installed at the stator of the
motor, and adapted to guide air introduced into
the motor toward the rotor.
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FIG. 1(Prior Art)
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FIG. 2(Prior Art)
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FIG. 4(Prior Art)
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FIG. 6
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FIG. 9
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FIG. 11

13



EP 1297 772 A2

FIG. 13

14



	bibliography
	description
	claims
	drawings

