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Description
FIELD
[0001] The presentinvention relates to an electric vac-

uum cleaner including an electric blower case housing
an electric blower, and a vibration isolating support por-
tion that isolates vibration generated by the electric blow-
er.

BACKGROUND

[0002] A general electric vacuum cleaner sucks dust
accumulated on a surface to be cleaned such as a floor
together with air from a suction port provided at a front
end of a dust collection hose communicating with a vac-
uum cleaner body using negative pressure generated by
an operation of an electric blower housed in the vacuum
cleaner body, catches the dust with a dust removal unit
or a filter of high speed separation type provided in the
vacuum cleaner body, and cleans the surface to be
cleaned.

[0003] For the electric blower used in the electric vac-
uum cleaner, unnecessary pressure variations are al-
ways caused in air as a working fluid, and the pressure
variations propagate to a periphery and often generate
noise. For example, periodical pressure variations occur
in a space with motion of a rotor blade of a fan, and the
pressure variations propagate as noise. In the electric
blower, fluid vibration such as surging and mechanical
vibration due to imbalance of a rotor occur- A vibration
isolating support portion that isolates the noise and vi-
bration of the electric blower desirably supports a position
with small amplitude sufficiently softly. The vibration iso-
lating support portion also needs to radially support
weight of the electric blower and axially support a suction
force generated by the operation of the electric blower.
[0004] Thus, Patent Document 1 describes an electric
vacuum cleaner that uses, a spring member provided
between near the center of gravity of an electric blower
and a vacuum cleaner body, the spring member provided
via an outer peripheral ring provided on the vacuum
cleaner body, a shock absorbing rear elastic body pro-
vided between a motor and the vacuum cleaner body
with a gap, and a shock absorbing front elastic body pro-
vided between an outer periphery of a fan and the body
with a gap, and elastically supports the electric blower in
the vacuum cleaner body,

Patent Document 1: Japanese Patent Laid-Open
No. 5-84194

Disclosure of the Invention

[0005] The electric blower in the conventional electric
vacuum cleaner described in Patent Document 1 is elas-
tically supported in tension in the vacuum cleaner body
by a coil spring to which a tensile force is applied, a force
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applied radially to the electric blower is softly supported,
while a force applied axially of the electric blower is firmly
supported with increasing axial displacement, thereby
preventing vibration caused by an operation of the elec-
tric blower from transmitting to the vacuum cleaner body,
[0006] However, to apply the tensile force to the coil
spring, the coil spring needs to be stretched to be longer
than a free length. Then, when a sufficient space cannot
be obtained between an inner surface of an electric blow-
er housing chamber and the electric blower, the coil
spring cannot be stretched to elastically support the elec-
tric blower in tension,

[0007] Also, there is a case where, for example, an
electric blower is housed in an electric blower case, and
the electric blower case is housed in an electric vacuum
cleaner body to isolate noise and vibration due to an op-
eration of the electric blower. When a coil spring is
stretched to elastically support the electric blower in ten-
sionin the electric blower case, itis difficult to both ensure
a spaced distance between the electric blower and the
electric blower case required for stretching the coil spring
and reduce size of the electric blower case.

[0008] Toincrease convenience of an electric vacuum
cleaner, a vacuum cleaner body and an electric blower
case needtobe lightin weight. However, an electric blow-
er case formed of resin such as ABS to be thin and light
in weight does not have sufficient rigidity, and it is difficult
to elastically support an electric blower in tension in the
electric blower case with a coil spring.

[0009] Further, providing a viscoelastic body such as
rubber or urethane around an electric blower to isolate
vibration and noise is suitable for reducing a resonance
peak component of the electric blower, but a sufficient
advantage cannot be obtained in a frequency range other
than the resonance peak component.

[0010] The presentinvention proposes an electric vac-
uum cleaner that can compressively elastically support
an electric blower in an electric blower case to isolate
noise and vibration caused by an operation of the electric
blower.

[0011] To achieve the above-described object, the
present invention provides an electric vacuum cleaner
including: an electric blower that sucks air containing dust
into the electric vacuum cleaner; an electric blower case
that houses the electric blower; and a vibration isolating
support portion that is formed in the electric blower case,
and elastically supports the electric blower by a compres-
sive force applied radially to the electric blower.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a perspective view showing an appearance
of an electric vacuum cleaner according to a first
embodiment of the present invention;

Fig. 2 is a vertical sectional view showing a vacuum
cleaner body of the electric vacuum cleaner accord-
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ing to the first embodiment of the present invention;
Fig. 3 is a partially fragmentary perspective view of
an electric blower case and an electric blower of the
electric vacuum cleaner according to the first em-
bodiment of the present invention;

Fig. 4 shows a relationship between a compressive
force applied to a coil spring of the electric vacuum
cleaner according to the first embodiment of the
present invention and vibration transmitted from the
electric blower to the electric blower case;

Fig. 5 shows a relationship between a compressive
force applied to the coil spring of the electric vacuum
cleaner according to the first embodiment of the
present invention and vibration transmitted from the
electric blower to the electric blower case;

Fig. 6 shows a relationship between a compressive
force applied to the coil spring of the electric vacuum
cleaner according to the first embodiment of the
present invention and vibration transmitted from the
electric blower to the electric blower case;

Fig. 7 is a perspective view showing an electric blow-
er case of the electric vacuum cleaner according to
a second embodiment of the present invention;
Fig. 8 is a partially fragmentary perspective view of
the electric blower case and an electric blower of the
electric vacuum cleaner according to the second em-
bodiment of the present invention;

Fig. 9is a perspective view showing the electric blow-
er case and the electric blower of the electric vacuum
cleaner according to the second embodiment of the
present invention;

Fig. 10 is a perspective view of an outer peripheral
ring of the electric vacuum cleaner according to the
second embodiment of the present invention;

Fig. 11 is a perspective view showing another exam-
ple of a suction side ease member of the electric
vacuum cleaner according to the second embodi-
ment of the present invention;

Fig. 12 is a back view showing another example of
the suction side case member of the electric vacuum
cleaner according to the second embodiment of the
present invention;

Fig. 13 is a perspective view showing another exam-
ple of an exhaust side case member of the electric
vacuum cleaner according to the second embodi-
ment of the present invention;

Fig. 14 is a perspective view showing a further ex-
ample of an exhaust side case member of the electric
vacuum cleaner according to the second embodi-
ment of the present invention;

Fig. 15is a perspective view showing another exam-
ple of an outer peripheral ring of the electric vacuum
cleaner according to the second embodiment of the
present invention; and

Fig. 16 is a back view showing another example of
the outer peripheral ring of the electric vacuum clean-
er according to the second embodiment of the
present invention.
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DETAILED DESCRIPTION

[0013] Embodiments of an electric vacuum cleaner ac-
cording to the present invention will be described below
with reference to the drawing.

[First embodiment]

[0014] Afirstembodiment of the electric vacuum clean-
er according to the present invention will be described
with reference to Figs, 1 to 6.

[0015] Fig. 1is a perspective view showing an appear-
ance of the electric vacuum cleaner according to the first
embodiment of the present invention.

[0016] As showninFig. 1, the electric vacuum cleaner
1 according to this embodiment includes a vacuum clean-
er body 2, a dust collection hose 3, a hand operation pipe
4, agrip portion 5, an operation unit 6, an extension wand
7, and a suction port 8.

[0017] The vacuum cleaner body 2 has a connection
port 2a to which one end of the dust collection hose 3 is
removably connected. The vacuum cleaner body 2 also
includes a power cord 11. A power plug 12 is formed at
a free end of the power cord 11.

[0018] The dustcollection hose 3is flexible and formed
into a bendable elongated substantially cylindrical shape.
One end of the dust collection hose 3 is removably con-
nected to the connection port 2a to communicate with
the inside of the vacuum cleaner body 2.

[0019] One end of the hand operation pipe 4 is provid-
ed at the other end of the dust collection hose 3, and
fluidically communicates with the inside of the vacuum
cleaner body 2 via the dust collection hose 3

[0020] The grip portion 5 is gripped by a user of the
electric vacuum cleaner 1 for an operation of the electric
vacuum cleaner 1. The grip portion 5 is provided to pro-
trude in a curved manner from the other end of the hand
operation pipe 4 toward one end of the hand operation
pipe 4 at which the dust collection hose 3 is provided.
[0021] The operation unit 6 is provided on the grip por-
tion 5. When the user of the electric vacuum cleaner 1
operates the operation unit 6, the electric vacuum cleaner
1 is set to a plurality of drive modes. The operation unit
6 includes an off switch 6a for stopping the operation of
the electric vacuum cleaner 1, and an on switch 6b for
starting the operation of the electric vacuum cleaner 1.
[0022] The extension wand 7 is formed into a stretch-
able elongated substantially cylindrical shape. One end
of the extension wand 7 is removably connected to the
other end of the hand operation pipe 4, and fluidically
communicates with the inside of the vacuum cleaner
body 2 via the hand operation pipe 4 and the dust col-
lection hose 3.

[0023] The suction port 8 is removably connected to
one end of the extension wand 7, and fluidically commu-
nicates with the inside of the vacuum cleaner body 2 via
the extension wand 7, the hand operation pipe 4, and the
dust collection hose 3.
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[0024] Fig. 2 is a vertical sectional view showing the
vacuum cleaner body of the electric vacuum cleaner ac-
cording to the first embodiment of the present invention.
[0025] As shown in Fig. 2, the vacuum cleaner body 2
of the electric vacuum cleaner 1 includes a body case
15, a dust separation and collection unit 16 removably
mounted in the body case 15, and a lid case 17 openably
provided in the body case 15.

[0026] A dust collection chamber 19 to which the dust
separation and collection unit 16 is removably mounted
is formed on a front side of the body case 15. An upper
opening 20 in the dust collection chamber 19 is sealed
by the lid case 17.

[0027] An electric blower housing chamber 22 housing
an electric blower 21 is formed on a rear side of the body
case 15. An electric blower case 23 covers the electric
blower 21 and is housed in the electric blower housing
chamber 22, The electric blower case 23 includes a suc-
tion side case member 25 and an exhaust side case
member 26. The electric blower case 23 is held by a
mounting portion 27 provided on a front side of the electric
blower housing chamber 22 and a mounting portion 28
provided on a rear side of the electric blower housing
chamber 22. Afront cover support member 29 is provided
between the electric blower case 23 and the mounting
portion 27, and a rear cover support member 30 is pro-
vided between the electric blower case 23 and the mount-
ing portion 28. The front cover support member 29 and
the rear cover support member 30 are elastic bodies such
as rubber or silicone.

[0028] A cylindrical connection air path 33 having a
front surface opening 32 is formed on the front side of
the electric blower housing chamber 22. The front surface
opening 32 opens into the dust collection chamber 19. A
seal ring 34 is mounted to the front surface opening 32.
The seal ring 34 is packing between the dust separation
and collection unit 16 and the connection air path 33. A
lattice member 35 is provided in the connection air path
33. A connection opening 37 is formed in a rear wall 36
of the connection air path 33. The connection opening
37 fluidically communicates with the electric blower 21
covered by the electric blower case 23.

[0029] The dust separation and collection unit 16 in-
cludes a dust separation unit 39 that separates coarse
dust from dust-containing air by an inertial separation
method, a dust collection unit 40 -that collects the coarse
dust separated by the dust separation unit 39, a net filter
41 through which the dust-containing air from which the
coarse dust is separated by the dust separation unit 39
passes, and a pleated filter 42 that separates and collects
fine dust from the dust-containing air, The pleated filter
42 is housed in afilter housing case 43 integrally formed
with the dust separation unit 39.

[0030] When the user of the electric vacuum cleaner
1 operates the on switch 6b, the electric vacuum cleaner
1 starts an operation. When the operation of the electric
vacuum cleaner 1 is started, the electric blower 21 is
operated and negative pressure is applied to an inside
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of the vacuum cleaner body 2. The negative pressure is
applied from the connection port 2a via the dust collection
hose 3, the hand operation pipe 4, and the extension
wand 7 to the suction port 8, Then, the electric vacuum
cleaner 1 sucks dust accumulated on a surface to be
cleaned such as a floor together with air from the suction
port 8 and cleans the surface to be cleaned. The dust-
containing air sucked by the suction port 8 is separated
into air and dust by the dust separation and collection
unit 16 housed in the vacuum cleaner body 2. The sep-
arated dust is collected by the dust collection unit 40 and
the pleated filter 42. Meanwhile, the separated air is
sucked by the electric blower 21 and discharged from
the vacuum cleaner body 2.

[0031] Fig. 3 is a partially fragmentary perspective
view of the electric blower case and the electric blower
of the electric vacuum cleaner according to the first em-
bodiment of the present invention.

[0032] InFig. 3, only a casing of the electric blower 21
is shown.
[0033] As shown in Fig. 3, the electric blower case 23

of the electric vacuum cleaner 1 houses the electric blow-
er 21 compressively elastically supported by an elastic
support 45. The elastic support 45 elastically supports
the electric blower 21 axially and radially.

[0034] The electric blower 21 includes a motor (not
shown), a centrifugal fan (not shown) rotated by the mo-
tor, and a diffuser (not shown) provided on an outer pe-
riphery of the centrifugal fan The electric blower 21 has
a suction port21a through which air is sucked by negative
pressure caused by an operation of the centrifugal fan,
and an exhaust port 21 b through which the sucked air
is exhausted. When the motor is operated, the electric
blower 21 rotates the centrifugal fan and sucks air
through the suction port 21a. The air sucked by the elec-
tric blower 21 passes from the centrifugal fan through the
diffuser and cools the motor. The electric blower 21 ex-
hausts the air having cooled the motor through the ex-
haust port 21b.

[0035] The electric blower case 23 is formed of syn-
thetic resin such as ABS into a substantially closed-end
cylindrical shape. The electric blower case 23 includes
a suction side case member 25 and an exhaust side case
member 26.

[0036] The suction side case member 25 is formed into
a closed-end cylindrical shape with one side opened. A
suction port side bottom wall 47 that is a bottom surface
of the suction side case member 25 has a case suction
port 48. The case suction port 48 fluidically communi-
cates with the connection air path 33 in the vacuum clean-
er body 2 and fluidically communicates with the suction
port 21a in the electric blower 21. A suction port rib 49 is
formed in the case suction port 48 continuously from the
suction port side bottom wall 47. The suction port rib 49
abuts on a seal 50 provided in the suction port 21ain the
electric blower 21. The seal 50 is formed of an elastic
body such as rubber into an annular shape. The seal 50
has a hole 50a that provides communication between
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the case suction port 48 and the suction port 21a. The
seal 50 partitions an inside of the electric blower case 23
into a side of the suction port 21a and aside of the exhaust
port 21b in the electric blower 21. A suction side case
joining flange 52 is formed on an opening side end of the
suction side case member 25.

[0037] The exhaust side case member 26 is formed
into a closed-end cylindrical shape with one side opened.
An exhaust port side bottom wall 54 that is a bottom sur-
face of the exhaust side case member 26 has a case
exhaust port 55. The case exhaust port 55 is spaced
apart from the exhaust port 21b in the electric blower 21,
and fluidically communicates with the exhaust port 21b.
An exhaust side case joining flange 57 is formed at an
opening side end of the exhaust side case member 26.
The suction side case member 25 and the exhaust side
case member 26 are integrally joined by a fastening
member (not shown) such as a screw that secures the
suction side case joining flange 52 and the exhaust side
case joining flange 57.

[0038] A cylindrical barrel of the exhaust side case
member 26 includes a large diameter cylinder 58 and a
small diameter cylinder 59. The large diameter cylinder
58 is formed continuously from the exhaust side case
joining flange 57. A diameter of the large diameter cylin-
der 58 is larger than a diameter of a cylindrical barrel of
the suction side case member 25. The small diameter
cylinder 59 is formed continuously from the large diam-
eter cylinder 58. A diameter of the small diameter cylinder
59 is substantially equal to the diameter of the cylindrical
barrel of the suction side case member 25.

[0039] Anannularstepped surface 61 facing the open-
ing in the exhaust side case member 26 is formed be-
tween the large diameter cylinder 58 and the small diam-
eter cylinder 59. Meanwhile, an inner diameter of the ex-
haust side case joining flange 57 is formed to be larger
than an inner diameter of the suction side case joining
flange 52. The difference in inner diameter forms an an-
nular stepped surface 62 on the suction side case joining
flange 52 so as to face the stepped surface 61 of the
exhaust side case member 26. A cylindrical spacer 64
and the elastic support 45 are held between the stepped
surfaces 61 and 62. Thus, radial displacement of the elas-
tic support 45 is constrained by the large diameter cylin-
der 58 of the exhaust side case member 26, while axial
displacement of the elastic support 45 is constrained by
the stepped surfaces 61 and 62.

[0040] The elastic support 45 is a vibration isolating
support portion that isolates vibration caused by the op-
eration of the electric blower 21. The elastic support 45
includes an inner peripheral ring 66, an outer peripheral
ring 67, and a coil spring 68.

[0041] The inner peripheral ring 66 is provided on an
outer periphery of a motor portion 21c near the center of
gravity of the electric blower 21. A protrusion 70 to which
the coil spring 68 is locked protrudes radially outward on
an outer surface of the inner peripheral ring 66.

[0042] The outer peripheral ring 67 is held between
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the stepped surface 61 of the exhaust side case member
26 and the stepped surface 62 of the suction side case
joining flange 52 via the cylindrical spacer 64, and pro-
vided on an inner periphery of the exhaust side case
member 26. A protrusion 73 to which the coil spring 68
is locked protrudes radially inward on an inner surface
of the outer peripheral ring 67. The protrusion 73 on the
outer peripheral ring 67 and the protrusion 70 on the inner
peripheral ring 66 are spaced and face each other.
[0043] The coil spring 68 is an elastic support member
to which a compressive force F is applied, and that is
provided between the protrusion 70 on the inner periph-
eralring 66 and the protrusion 73 on the outer peripheral
ring 67. One end of the coil spring 68 is fitted on the
protrusion 70 on the inner peripheral ring 66, and the
other end thereof is fitted on the protrusion 73 on the
outer peripheral ring 67. A required number equal to or
larger than three of, for example, four coil springs 68 are
placed between the inner peripheral ring 66 and the outer
peripheral ring 67 at radially regularly spaced intervals.
Specifically, the coil spring 68 to which the compressive
force F is applied radially to the electric blower 21 elas-
tically supports the electric blower 21 in the electric blow-
er case 23. Instead of the coil spring 68, a different type
of spring or elastic body such as a leaf spring or a torsion
bar that can apply a compressive force F between the
inner peripheral ring 66 and the outer peripheral ring 67
may be used to constitute the elastic support 45.
[0044] The elastic support 45 applies the compressive
force F to the coil spring 68 to support the electric blower
21.Thus, aspaced distance between the inner peripheral
ring 66 and the outer peripheral ring 67 where the coil
spring 68 is provided may be shorter than a spaced dis-
tance required for applying a tensile force to a coil spring
having the same diameter. This minimize a spaced dis-
tance between the electric blower case 23 and the electric
blower 21, and reduce the outer diameter of the electric
blower case 23, and thus reduce size and weight of the
electric blower case 23.

[0045] Figs. 4 to 6 show relationships between the
compressive force applied to the coil spring of the electric
vacuum cleaner according to the first embodiment of the
presentinvention and vibration transmitted from the elec-
tric blower to the electric blower case.

[0046] InFigs. 4 to 6, the ordinate represents vibration
acceleration of the electric blower case 23 when 0 dB =
1.0 m/sec2.

[0047] Fig. 4 shows a relationship between vibration
acceleration and frequency of the electric blower case
when a compressive elastic support including four coil
springs to which a compressive force of 8 N is applied,
[0048] Fig. 5 shows a relationship between vibration
acceleration and frequency of the electric blower case
when a compressive elastic support including four coil
springs to which a compressive force of 20 N is applied.
[0049] Fig. 6 shows a relationship between vibration
acceleration and frequency of the electric blower case
when a compressive elastic support including eight coil



9 EP 2 227 998 A1 10

springs to which a compressive force of 20 N is applied,
[0050] Therelationship between vibration acceleration
and frequency of the electric blower case 23 shown in
Fig. 4 is an observation result obtained using a coil spring
68 with a spring constant of k1 = 2 N/mm, and the rela-
tionships between vibration acceleration and frequency
of the electric blower case 23 shown in Figs. 5 and 6 are
observation results obtained using a coil spring 68 with
a spring constant of k2 =5 N/mm. The electric blower 21
has a mass of about 1 kg. When the electric blower 21
is operated, vibration having a peak substantially at 462
Hz is generated. Rigidity of the electric blower case 23
according to this embodiment is substantially two or three
times the spring constant k2 of the coil spring 68.
[0051] As shown in Fig. 4, vibration transmitted from
the electric blower 21 via the coil spring 68 to which an
initial compressive force FOA = 8 N is applied to the elec-
tric blower case 23 has an acceleration peak of 1.71 dB
= 1.22 m/sec? at 462 Hz.

[0052] As shown in Fig. 5, vibration transmitted from
the electric blower 21 via the coil spring 68 to which an
initial compressive force FOB = 20 N is applied to the
electric blower case 23 has an acceleration peak of -3.15
dB = 0.69 m/sec? at 462 Hz.

[0053] As shown in Fig. 6, vibration transmitted from
the electric blower 21 via the coil spring 68 to which an
initial compressive force FOB = 20 N is applied to the
electric blower case 23 has an acceleration peak of 16.4
dB = 6.58 m/sec? at 488 Hz.

[0054] It is clear from a comparison between Figs. 4
and 5 that a higher initial compressive force applied to
the coil spring 68 can more reliably isolate vibration trans-
mitted from the electric blower 21 via the elastic support
45 to the electric blower case 23. The advantage of vi-
bration isolation is provided in a wide frequency band
substantially from 50 Hz to 800 Hz, and is particularly
noticeably at the acceleration peak of the electric blower
21 observed at 462 Hz.

[0055] It is clear from a comparison between Figs. 5
and 6 that the vibration transmitted from the electric blow-
er 21 via the elastic support 45 to the electric blower case
23 cannot be effectively isolated even with the same initial
compressive force applied to the coil spring 68 of the
elastic support 45 when the number of coil springs 68
used is changed.

[0056] It is supposed that a main factor for the obser-
vation result is that resonance frequency of the electric
blower case 23 is changed because the electric blower
case 23 is expanded radially outward and deformed by
the compressive force F applied to the coil spring 68, and
because initial stress is applied to the electric blower case
23 to change apparent rigidity of the electric blower case
23, which is stress hardening, Thus, the compressive
force F applied to the coil spring 68 can be adjusted to
change the resonance frequency of the electric blower
case 23 to isolate the vibration transmitted from the elec-
tric bower 21 to the electric blower case 23.

[0057] Specifically, when a sufficient thickness of the

10

15

20

25

30

35

40

45

50

55

electric blower case 23 cannot be ensured because of a
reduction in size and weight thereof, the compressive
force F applied to the coil spring 68 of the elastic support
45 and the rigidity of the electric blower case 23 are ad-
justed as required, and the number of coil springs 68
used is selected, and thus the resonance frequency of
the electric blower case 23 can be changed to effectively
isolate the vibration transmitted from the electric blower
31 to the electric blower case 23.

[0058] In the electric vacuum cleaner 1 according to
this embodiment, it is preferable that a spring coefficient
of the coil spring 68 is substantially 5 N/mm, the number
of coil springs 68 is four, and the initial compressive force
applied to the coil spring 68 is substantially 20 N.
[0059] The electric vacuum cleaner 1 according to this
embodiment compressively elastically support the elec-
tric blower 21 in the electric blower case 23 to isolate
noise and vibration caused by the operation of the electric
blower 21.

[Second embodiment]

[0060] A second embodiment of the electric vacuum
cleaner according to the present invention will be de-
scribed with reference to Figs. 7 to 16.

[0061] In this embodiment, the same components as
in the first embodiment are denoted by the same refer-
ence numerals and overlapping descriptions will be omit-
ted.

[0062] Fig. 7 is a perspective view showing an electric
blower case of the electric vacuum cleaner according to
the second embodiment of the present invention.
[0063] Asshownin Fig. 7, the electric blower case 23A
of the electric vacuum cleaner 1A includes a suction side
case member 25A and an exhaust side case member
26A. The electric blower case 23A is formed of synthetic
resin such as ABS.

[0064] The suction side case member 25A covers a
centrifugal fan portion 21d and a part of a motor portion
21c of an electric blower 21, and the exhaust side case
member 26A covers the other parts of the motor portion
21c.

[0065] The suction side case member 25A is formed
into a closed-end cylindrical shape with one side opened.
The suction side case member 25A includes a disk-
shaped suction port side bottom wall47A. A seal member
75is provided at the center of the suction port side bottom
wall 47A. A front cover support member 29 is provided
on a ring-shaped step 76 formed in a peripheral edge of
the suction port side bottom wall 47A.

[0066] The exhaust side case member 26A is formed
into a tubular shape having a substantially square section
perpendicularly to an axial direction.

[0067] Fig.8isapartially fragmentary perspective view
of the electric blower case and the electric blower of the
electric vacuum cleaner according to the second embod-
iment of the present invention.

[0068] In Fig. 8, only a casing of the electric blower 21
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is shown.

[0069] AsshowninFig. 8, the electric blower case 23A
of the electric vacuum cleaner 1A houses the electric
blower 2 1 compressively elastically supported by an
elastic support 45A. The elastic support 45A elastically
supports the electric blower 21 axially and radially.
[0070] The suction side case member 25A is formed
into a closed-end cylindrical shape with one side opened.
A suction port side bottom wall 47A that is a bottom sur-
face of the suction side case member 25A has a seal
member mounting hole 77. The seal member 75 is fitted
in the seal member mounting hole 77. A suction side case
flange 79 is formed on an opening side end of the suction
side case member 25A. A suction side case joining por-
tion 80 is provided near an outer peripheral edge of the
suction side case flange 79. The suction side case joining
portion 80 protrudes toward an opening in the suction
side case member 25A.

[0071] The seal member 75 is constituted by two trun-
cated conical hollow bodies with small diameter sides
thereof jointed each other. A small diameter portion 75a
that is an abutment portion of the two truncated conical
hollow bodies is fitted in the seal member mounting hole
77. One truncated conical hollow body 75b placed inside
the electric blower case 23A has a large diameter open-
ing 75¢ with a flange. The large diameter opening 75¢
abuts on a peripheral edge of the suction port 21a in the
electric blower 21. The other truncated conical hollow
body 75d placed outside the electric blower case 23A
has a large diameter opening 75e with aflange. The large
diameter opening 75e fluidically communicates with a
connection air path 33 in a vacuum cleaner body 2. A
vent path 75f formed in the small diameter portion 75a
of the seal member 75 provides fluidic communication
between the connection air path 33 inthe vacuum cleaner
body 2 and the suction port 21a in the electric bower 21.
The seal member 75 partitions an inside of the electric
blower case 23 into a side of the suction port 21a and a
side of the exhaust port 21b in the electric blower 21.
[0072] The exhaust side case member 26A is formed
into a closed-end rectangular cylindrical shape with one
side opened and having a substantially square section
perpendicularly to an axis. An exhaust port side bottom
wall 54A that is a bottom surface of the exhaust side case
member 26A includes a bearing insertion protrusion 82
that supports a bearing housing 21e of the electric blower
21. The bearing housing 21e houses a bearing (not
shown) that rotatably journals a rotor (not shown) of a
motor (not shown). The bearing insertion protrusion 82
supports the bearing housing 21e via a motor support
member 83. A rear cover support member 30 is provided
on an outer periphery of the bearing insertion protrusion
82. A side wall of the exhaust side case member 26A
has a case exhaust port 55A spaced from the exhaust
port 21b in the electric blower 21. A groove-shaped ex-
haust side case joining portion 84 is formed at an opening
side end of the exhaust side case member 26A. The suc-
tion side case member 25A and the exhaust side case
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member 26A are integrally fitted with a part of the suction
side case joining portion 80 fitted in the exhaust side case
joining portion 84. The exhaust side case member 26A
and the suction side case member 25 are joined by a
fastening member (not shown) such as a screw.

[0073] A barrel of the exhaust side case member 26A
includes a large rectangular cylinder 86 and a small rec-
tangular cylinder 87. The large rectangular cylinder 86
forms a barrel on the opening end side of the exhaust
side case member 26A, A length of a side of the large
rectangular cylinder 86 is equal to a diameter of a cylin-
drical barrel of the suction side case member 25A. The
small rectangular cylinder 87 is formed continuously from
the large rectangular cylinder 86,

[0074] A square frame-shaped stepped surface 61A
facing an opening in the exhaust side case member 26A
is formed between the large rectangular cylinder 86 and
the smallrectangular cylinder 87. The elastic support45A
is held between the stepped surface 61A and the suction
side case flange 79. Thus, radial displacement of the
elastic support 45A is constrained by the suction side
case joining portion 80 and the large rectangular cylinder
86, while axial displacement of the elastic support 45A
is constrained by the stepped surface 61A and the suction
side case flange 79.

[0075] A semicircular mounting recess 27a is formed
in a mounting portion 27 of the vacuum cleaner body 2,
and a semicircular mounting recess 28a is formed in a
mounting portion 28. The electric blower case 23A is held
in the vacuum cleaner body 2 with a front cover support
member 29 fitted in the mounting recess 27a in the
mounting portion 27 and a rear cover support member
30 fitted in the mounting recess 28a in the mounting por-
tion 28,

[0076] Fig.9is a perspective view showing the electric
blower case and the electric blower of the electric vacuum
cleaner according to the second embodiment of the
present invention. In Fig. 9, the electric blower case 23A
is shown with the exhaust side case member 26A re-
moved.

[0077] Fig. 10 is a perspective view of an outer periph-
eral ring of the electric vacuum cleaner according to the
second embodiment of the present invention.

[0078] As shown in Figs. 9 and 10, the suction side
case joining portion 80 of the suction side case member
25Ais formed into a square frame shape with each corner
chamfered in an arcuate or linear shape, and the elastic
support 45A is fitted therein.

[0079] The elastic support 45A is a vibration isolating
support portion that isolates vibration caused by an op-
eration of the electric blower 21. The elastic support 45A
includes an inner peripheral ring 66A, an outer peripheral
ring 67A, and a coil spring 68A.

[0080] The inner peripheral ring 66A is provided on an
outer periphery of the motor portion 21c near the center
of gravity of the electric blower 21. A protrusion 70 to
which the coil spring 68A is locked protrudes radially out-
ward on an outer surface of the inner peripheral ring 66A.
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A flange 71 is formed on the inner peripheral ring 66A.
The inner peripheral ring 66A is secured to the outer pe-
riphery of the motor portion 21¢ with the flange 71 fas-
tened by a fastening member 72 such as a screw.
[0081] The outer peripheral ring 67A is provided along
aninner periphery of the suction side case joining portion
80, and held between the stepped surface 61 of the ex-
haust side case member 26A and the suction side case
flange 79 on the suction side case member 25A. The
outer peripheral ring 67A is formed of a metal member,
for example, an iron sheet strip as a heat resistant mem-
ber, and has higher annular rigidity than that of a barrel
of the electric blower case 23A.

[0082] The outer peripheral ring 67A includes an an-
nular reinforcing ring 89, and a spring joining recess 90
provided from an arc of the reinforcing ring 89 toward a
corner of the suction side case joining portion 80. The
reinforcing ring 89 has a portion abutting on an inner pe-
ripheral surface of the suction side case joining portion
80. An engagement recess 91 that holds the spring join-
ing recess 90 is formed in the suction side case joining
portion 80 of the suction side case member 25A. The
spring joining recess 90 in the outer peripheral ring 67A
and the protrusion 70 on the inner peripheral ring 66A
are spaced and face each other.

[0083] A compressive force F is applied to the coil
spring 68A, and the coil spring 68A is provided between
the protrusion 70 on the inner peripheral ring 66A and
the spring joining recess 90 in the outer peripheral ring
67A. One end of the coil spring 68A is fitted in the pro-
trusion 70 on the inner peripheral ring 66A, while the other
end thereof is fitted in the spring joining recess 90 in the
outer peripheral ring 67A, A required number equal to or
larger than three of, for example, four coil springs 68A
are placed between the inner peripheral ring 66A and the
outer peripheral ring 67A at radially regularly spaced in-
tervals, Specifically, the coil spring 68A to which the com-
pressive force F is applied radially to the electric blower
21 elastically supports the electric blower 21 in the elec-
tric blower case 23A. Instead of the coil spring 68A, a
different type of spring or elastic body such as a leaf
spring or a torsion bar that can apply a compressive force
F between the inner peripheral ring 66A and the outer
peripheral ring 67A may be used to constitute the elastic
support 45A.

[0084] The elastic support 45A applies the compres-
sive force F to the coil spring 68A to support the electric
blower 21. Thus, a spaced distance between the inner
peripheral ring 66A and the outer peripheral ring 67A
where the coil spring 68 is provided can be shorter than
a spaced distance required for applying a tensile force
to a coil spring having the same diameter. This minimize
a spaced distance between the electric blower case 23A
and the electric blower 21, and reduce the outer diameter
of the electric blower case 23A, and thus reduce the size
and weight of the electric blower case 23A.

[0085] The electric blower case 23A is made of syn-
thetic resin to reduce the weight of the vacuum cleaner

10

15

20

25

30

35

40

45

50

55

body 2- This may cause the electric blower case 23A to
be heated by heat generation or the like of the motor of
the electric blower 21. Thus, the elastic support 45A in-
cludes the outer peripheral ring 67A having higher rigidity
than the electric blower case 23A, and thus the compres-
sive force F of the coil spring 68 can prevent deformation
of the electric blower case 23A, and maintain a holding
position of the electric blower 21. Thus, the electric vac-
uum cleaner 1A according to this embodiment prevents
a reduction in performance due to changes in holding
position of the electric blower 21.

[0086] Fig- 11 is a perspective view showing another
example of a suction side case member of the electric
vacuum cleaner according to the second embodiment of
the present invention,

[0087] Fig. 12is aback view showing another example
of the suction side case member of the electric vacuum
cleaner according to the second embodiment of the
present invention.

[0088] As shown in Figs. 11 and 12, a suction side
case member 25B has an engagement recess 91A and
afemale screw 92 protruding radially outward from a sub-
stantially cylindrical barrel. The engagement recess 91A
holds the spring joining recess 90 in the outer peripheral
ring 67A. A fastening member (not shown) that fastens
the suction side case member 25B and the exhaust side
case member 26A is threaded into the female screw 92.
[0089] The suction side case member 25B holds the
substantially entire outer periphery of the annular rein-
forcing ring 89 of the outer peripheral ring 67A. Thus, a
reaction of the compressive force F of the coil spring 68A
is equally divided substantially over the entire periphery
of the suction side case member 25B.

[0090] Fig. 13 is a perspective view showing another
example of an exhaust side case member of the electric
vacuum cleaner according to the second embodiment of
the present invention.

[0091] As shown in Fig. 13, the outer peripheral ring
67A of the elastic support 45A may be provided in an
exhaust side case member 26B. In this case, the exhaust
side case member 26B has an engagement recess 91B
that holds the spring joining recess 90 in the outer pe-
ripheral ring 67A.

[0092] Specifically, in the electric blower case 23A, the
elastic support 45A may be held by the suction side case
member 25A or the exhaust side case member 26B, and
the case member that holds the elastic support 45A may
be selected as appropriate depending on assembly prop-
erties.

[0093] Fig. 14 is a perspective view showing a further
example of an exhaust side case member of the electric
vacuum cleaner according to the second embodiment of
the present invention.

[0094] Fig. 15 is a perspective view showing another
example of an outer peripheral ring of the electric vacuum
cleaner according to the second embodiment of the
present invention.

[0095] AsshowninFigs. 14 and 15, an outerperipheral
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ring 67B of an elastic support 45B includes a screw
mounting portion 94 (fastening portion) on the reinforcing
ring 89. The screw mounting portion 94 of the outer pe-
ripheral ring 67B is secured to an exhaust side case mem-
ber 26C by a fastening member such as a screw.
[0096] The compressive force F of the coil spring 68A
causes a force inward of the electric blower case 23A to
be applied to the reinforcing ring 89 of the outer peripheral
ring 67B, However, the reinforcing ring 89 is integrally
secured to the exhaust side case member 26C by the
screw mounting portion 94, thereby preventing deforma-
tion caused by the compressive force F of the coil spring
68A or the vibration of the electric blower 21.

[0097] Fig. 16is a back view showing another example
of the outer peripheral ring of the electric vacuum cleaner
according to the second embodiment of the present in-
vention.

[0098] As shown in Fig. 16, an outer peripheral ring
67C is made of an aluminum alloy by die casting. The
outer peripheral ring 67C has a substantially square
frame-shaped outer periphery and a circular inner pe-
riphery.

[0099] Three coil springs 68A are placed at regularly
spaced intervals of about 120°.

[0100] The electric blower case 23A is made of syn-
thetic resin to reduce the weight of the vacuum cleaner
body 2. This may cause the electric blower case 23A to
be heated by heat generation or the like of the motor of
the electric blower 21. Thus, the elastic support 45A in-
cludes the outer peripheral ring 67C having higher rigidity
than the electric blower case 23A, and thus the compres-
sive force F of the coil spring 68 can prevent deformation
of the electric blower case 23A, and maintain a holding
position of the electric blower 21. Thus, the electric vac-
uum cleaner 1A according to this embodiment prevents
a reduction in performance due to changes in holding
position of the electric blower 21.

[0101] The electric vacuum cleaner 1A according to
this embodiment can compressively elastically support
the electric blower 21 in the electric blower case 23A to
isolate noise and vibration due to the operation of the
electric blower 21.

[0102] The electric vacuum cleaner 1 or 1A according
tothe presentinventionis not limited to a canister electric
vacuum cleaner 1 or 1A, but may be an upright, stick, or
hand-held electric vacuum cleaner 1 or 1A.

Claims
1. An electric vacuum cleaner comprising:

a vacuum cleaner body;

an electric blower case housed in the vacuum
cleaner body;

an electric blower that is housed in the electric
blower case and sucks air; and

a vibration isolating support portion that is pro-
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vided in the electric blower case, and elastically
supports the electric blower by a compressive
force applied radially to the electric blower.

The electric vacuum cleaner according to claim 1,
wherein aresonance frequency of the electric blower
case is changed by the compressive force applied
from the vibration isolating support portion.

The electric vacuum cleaner according to claim 1,
wherein the vibration isolating support portion is pro-
vided on an inner periphery of the electric blower
case, and includes an outer peripheral ring halving
higher rigidity than the electric blower case.

The electric vacuum cleaner according to claim 3,
wherein the vibration isolating support portion in-
cludes an elastic support member to which a com-
pressive force is applied, and

the outer peripheral ring includes a recess engaging
one end of the elastic support member, and an an-
nular portion abutting on an inner peripheral surface
of the electric blower case.

The electric vacuum cleaner according to claim 4,
wherein the electric blower case has an engagement
recess holding the recess.

The electric vacuum cleaner according to claim 5,
wherein the annular portion of the outer peripheral
ring includes a fastening portion secured to the elec-
tric blower case by a fastening member.

The electric vacuum cleaner according to claim 4,
wherein the electric blower case includes

a substantially cylindrical barrel in which the annular
portion of the outer peripheral ring is fitted, and

an engagement recess in which the recess in the
outer peripheral ring is fitted, and that protrudes ra-
dially outward from the barrel.
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