EP 1785 080 A2

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
16.05.2007 Bulletin 2007/20

(21) Application number: 06123600.6

(22) Date of filing: 07.11.2006

(11) EP 1785 080 A2

EUROPEAN PATENT APPLICATION

(51) IntCL:
A47L 9/00 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK YU

(30) Priority: 10.11.2005 CN 200510200954

(71) Applicant: Suzhou Kingclean Floorcare Co., Ltd.
Jiangsu 215009 (CN)

(72) Inventor: Ni, Zugen
215009, Jiangsu (CN)

(74) Representative: Bergmeier, Werner
Friedrich-Ebert-Strasse 84
85055 Ingolstadt (DE)

(54)

(57)  Thepresentinvention discloses a muffler device
(4) for vacuum cleaner, which is arranged in an air ex-
haust passage (3) extending from a motor (1) of the vac-
uum cleaner to an air exhaust outlet (2), and is provided
with a plurality of elongate tubes (5). A vacuum device
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Muffler Device for Vacuum Cleaner and Vacuum Cleaner with the same

(4) with a muffler device according to the invention can
reduce noise produced by the vacuum cleaner during
operation, by improving the flexure quality of the air ex-
haust passage (3) to cause energy loss of sound waves
during diffusing.
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Description
Field of the Invention

[0001] The presentinventionrelates to a muffler device
used for vacuum cleaner and a vacuum cleaner with the
same.

Background of the Invention

[0002] The known vacuum cleaner basically includes
a suction opening, a dedusting chamber, a motor and an
air exhaust outlet, wherein said air exhaust outlet has a
grid structure which functions only as preventing dusts
from entering into the housing of the vacuum cleaner,
but not reducing the noise. Therefore, such a conven-
tional vacuum cleaner, especially a high-power vacuum
cleaner, generates a lot of noise during the operation.

Summary of the Invention

[0003] An object of the present invention is to provide
a muffler device for vacuum cleaner, which is arranged
in an air exhaust passage extending from a motor to an
air exhaust outlet and can reduce noise generated by the
vacuum cleaner during the operation.

[0004] In a first embodiment of the present invention,
a muffler device designed for vacuum cleaner with an air
exhaust outlet behind a motor, is arranged in an air ex-
haust passage extending from the motor to the air ex-
haust outlet, and comprises a rear wall for holding the
motor, an outer side wall extending outwardly from the
periphery of said rear wall, an inner side wall parallel to
the outer side wall and extending outwardly from the pe-
riphery of said rear wall, and a receiving cavity defined
by said rear wall, said outer side wall and said inner side
wall for receiving a motor of the vacuum cleaner, wherein
a plurality of elongate tubes are provided between said
outer side wall and inner side wall, and extend through
said muffler device.

[0005] Inasecond embodimentoftheinvention, a muf-
fler device designed for vacuum cleaner with an air ex-
haust outlet behind a motor, is in a shape of rectangular
plate arranged in an air exhaust passage extending from
the motor to the air exhaust outlet, and provided with a
plurality of elongate tubes, wherein the elongate tubes
extend through the plate, and their axes are parallel to
the axis of the motor.

[0006] In a third embodiment of the present invention,
a muffler device designed for vacuum cleaner with an air
exhaust outlet above a motor, is also in a shape of rec-
tangular plate arranged in an air exhaust passage ex-
tending from the motor to the air exhaust outlet, and pro-
vided with a plurality of elongate tubes, wherein the elon-
gate tubes extend through the plate, and their axes are
vertical to the axis of the motor.

[0007] In afourth embodiment of the invention, a muf-
fler device for vacuum cleaner is arranged in an air ex-
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haust passage extending from a motor of the vacuum
cleaner to an air exhaust outlet, and comprises a plate
and a plurality of elongate tubes extending through the
plate and projecting forwardly, said elongate tubes being
regularly arranged.

[0008] According to another aspect of the present in-
vention, a vacuum cleaner is provided which includes a
housing having an air exhaust outletand a motorreceived
in the housing, wherein a muffler device with the above
features is arranged in an air exhaust passage extending
from the motor to the air exhaust outlet.

[0009] According to the present invention, a muffler
device for vacuum cleaner is arranged in an air exhaust
passage extending from a motor of the vacuum cleaner
to an air exhaust outlet, and is provided with elongated
tubes. Such an arrangement can improve the flexure
quality of the air exhaust passage and result in energy
loss of sound waves during diffusing so as to obtain the
effect of reducing noise.

Brief Description of the Drawings

[0010] Other objects and advantages of the invention
will become apparent upon reading the following detailed
description and upon reference to the drawings in which:

Fig. 1 is a perspective view of a first embodiment of
a muffler device in accordance with the invention;
Fig. 2 is a sectional side view of the muffler device
according to Fig. 1, which is mounted between a mo-
tor and an air exhaust outlet in a vacuum cleaner;
Fig. 3 is a sectional top view of the muffler device
according to Fig. 1, which is mounted between a mo-
tor and an air exhaust outlet in the vacuum cleaner;
Fig. 4 is a cross sectional view of the muffler device
according to Fig. 1 mounted in the vacuum cleaner,
taken along a line A-A in Fig. 2;

Fig. 5 is a perspective view of a second embodiment
of a muffler device in accordance with the invention;
Fig. 6 is a sectional side view of the muffler device
according to Fig. 5, which is mounted between a mo-
tor and an air exhaust outlet in a vacuum cleaner;
Fig. 7 is a sectional top view of the muffler device
according to Fig. 5, which is mounted between a mo-
tor and an air exhaust outlet in the vacuum cleaner;
Fig. 8 is a cross sectional view of the muffler device
according to Fig. 5 mounted in the vacuum cleaner,
taken along a line B-B in Fig. 6;

Fig. 9is a perspective view of a vacuum cleaner with
a muffler device according to Fig. 5;

Fig. 10is a sectional side view of a third embodiment
of a muffler device in accordance with the invention,
with the device mounted between a motor and an air
exhaust outlet in a vacuum cleaner;

Fig. 11 is a sectional top view of the muffler device
according to Fig. 10 mounted in the vacuum cleaner;
Fig. 12 is a cross sectional view of the muffler device
according to Fig. 10 mounted in the vacuum cleaner,
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taken along line C-C in Fig. 6;
Fig. 13 is a perspective view of a fourth embodiment
of a muffler device in accordance with the invention.

Detailed Description of the Embodiments
Embodiment 1:

[0011] Fig. 1 shows a muffler device 4 for vacuum
cleaner according to a first embodiment of the invention.
The muffler device 4 is of a barrel shape and comprises
a rear wall 40 for holding a motor of the vacuum cleaner,
an outer side wall 7 extending outwardly from the periph-
ery of the rear wall 40, an inner side wall 80 parallel to
the outer side wall 7 and extending outwardly from the
periphery of the rear wall 40, and a receiving cavity 6
defined by the rear wall 40, the outer side wall 7 and the
inner side wall 80 for receiving the motor, wherein a plu-
rality of elongate tubes 5 are provided between the outer
side wall 7 and the inner side wall 80, said elongate tubes
extending through the muffler device 4. The inner side
wall 80 has a longitudinal length less than that of the
outer side wall 7. The elongate tubes 5 are adapted to
extend parallel to the longitudinal direction D of the muf-
fler device, uniformly distributed between the outer and
inner side walls 7, 80 (also see Fig. 4), and have uniform
diameters and lengths. For example, the diameters of
the elongate tubes can vary from 2mm to 100mm, and
the length can vary from 5 mm to 500mm.

[0012] Figs. 2-4 show the muffler device 4 according
to Fig. 1 in different sectional views, which is mounted in
a vacuum cleaner. The vacuum cleaner includes a motor
1 and a housing 13 with an air exhaust outlet 2 located
behind the motor. The muffler device 4 is arranged in an
air exhaust passage 3 extending from the motor 1 to the
air exhaust outlet 2 of the vacuum cleaner, with the inner
side wall 80 at a distance from the motor.

Embodiment 2:

[0013] Fig. 5 shows a muffler device 4 for vacuum
cleaner according to a second embodiment of the inven-
tion. The muffler device 4 is in a shape of rectangular
plate 8 with a plurality of elongate tubes 5 provided in the
upper end thereof (also see Fig. 8), the axes of the elon-
gate tubes being parallel to the axis X of the motor 1 (see
Fig. 6). The plate 8 has a depressed portion 41 which
projects backwardly below the elongated tubes 5.

[0014] Figs. 6-8 show the muffler device 4 according
to Fig. 5 in different sectional views, which is mounted in
a vacuum cleaner. The vacuum cleaner also includes a
motor 1 and a housing 13 with an air exhaust outlet 2
defined inarear portion 9 thereof, wherein the air exhaust
outlet 2 is located behind the motor (similar to Figures
2-4). The muffler device is arranged in an air exhaust
passage 3 extending from the motor 1 to the air exhaust
outlet 2. The depressed portion 41 abuts against a rear
end of the motor 1 for positioning the motor. As shown
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in Figures 6-7, the air exhaust outlet 2 is in a form of array
of small holes 10 extending through the rear portion 9 of
the housing 13. These small holes 10 are provided in the
middle of the rear portion 9 and staggered with respect
to the elongate tubes 5 so as to increas the length of said
air exhaust passage 3 for reducing noise.

[0015] In addition, Fig. 9 shows a perspective view of
a vacuum cleaner with a muffler device according to Fig.
5.

Embodiment 3:

[0016] Figures 10-12 show a muffler device 4 for vac-
uum cleaner according to a third embodiment of the in-
vention in different sectional views, which is mounted in
avacuum cleaner. In this embodiment, the muffler device
is designed for a vacuum cleaner with an air exhaust
outlet 2 defined in a top portion 12 of housing 13 above
the motor 1, which is different from the first and second
embodiments. The muffler device 4 is arranged above
the upper side of the motor 1. As shown herein, the muf-
fler device is also in a shape of rectangular plate 8 with
a plurality of elongate tubes 5 provided in the right end
thereof, wherein the axes of the elongate tubes 5 are
vertical to the axis X of the motor 1. The air exhaust outlet
2isinaform of array of small holes 10’ extending through
the top portion 12 of housing 13. The part of the top por-
tion 12 with these small holes 10’ are located in one side
of the top portion 12 and staggered from the elongate
tubes 5 for increasing the length of said air exhaust pas-
sage to reduce noise. As shown in Fig. 12, the elongate
tubes 5 have different lengths. In this embodiment, the
muffler device 4 has no depressed portion.

Embodiment 4:

[0017] Fig. 13 shows a perspective view of a muffler
device for vacuum cleaner according to a fourth embod-
iment of the invention. When the muffler device is applied
to a vacuum cleaner (not shown), it is also arranged in
an air exhaust passage extending from a motor to an air
exhaust outlet of the vacuum cleaner. The muffler device
comprises a plate 8" with a plurality of elongate tubes 5
extending therethrough and projecting outwardly, said
elongate tubes being regularly arranged. When the muf-
fler device is applied to a vacuum cleaner, the elongate
tubes 5 are arranged in the periphery of the motor of the
vacuum cleaner, and a portion 11 of the plate 8" sur-
rounded by the elongate tubes 5 abuts againstarear end
of the motor; As shown herein, the plate 8" is of a circular
shape. However, the plate can also be of other shapes,
such a rectangular shape.

[0018] In the above-mentioned embodiments, the
elongate tubes 5 have diameters between 2mm and
100mm and lengths between 5mm and 500mm.

[0019] According to the present invention, a muffler
device for vacuum cleaner is arranged in an air exhaust
passage extending from a motor of to an air exhaust out-
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let of the vacuum cleaner, and is provided with elongate
tubes. Such an arrangement can improve flexure quality
of the air exhaust passage to cause energy loss of sound
waves during diffusing, and thus obtain the effect of re-
ducing noise.

[0020] The particular embodiments disclosed above
areillustrative only, as the invention may be modified and
practiced in different but equivalent manners apparent
to those skilled in the art having the benefit of the teach-
ings herein. Furthermore, no limitations are intended to
the details of construction or design herein shown, other
than as described in the claims below. It is therefore ev-
ident that the particular embodiments disclosed above
may be altered or modified and all such variations are
considered within the scope and spirit of the invention.
Accordingly, the protection sought herein is as set forth
in the claims below.

Claims
1. A muffler device (4) for vacuum cleaner comprising:

arearwall (40) for holding a motor of the vacuum
cleaner;

an outer side wall (7) extending outwardly from
the periphery of said rear wall (40);

an inner side wall (80) parallel to the outer side
wall (7) and extending outwardly from the pe-
riphery of said rear wall (40);and

a receiving cavity (6) defined by said rear wall
(40), said outer side wall (7) and said inner side
wall (80) for receiving the motor of the vacuum
cleaner;

wherein a plurality of elongate tubes (5) are provided
between said outer side wall (7) and said inner side
wall (80), and extend through said muffler device.

2. A muffler device for vacuum cleaner as claimed in
claim 1, wherein said inner side wall (80) has a lon-
gitudinal length less than that of said outer side wall

).

3. A muffler device for vacuum cleaner as claimed in
claim 1, wherein each elongate tube (5) extends par-
allel to the longitudinal direction of the muffler device.

4. A muffler device for vacuum cleaner as claimed in
claim 1, wherein each elongate tube (5) has the same
diameter and length.

5. A muffler device for vacuum cleaner as claimed in
claim 1, wherein said muffler device (4) is of a barrel
shape, and said elongate tubes (5) are uniformly dis-
tributed between the outer and inner side walls (7,
80).
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6.

10.

1.

12.

13.

14.

15.

16.

A muffler device for vacuum cleaner as claimed in
one of claims 1, 3-5, wherein said elongate tubes
have diameters between 2mm and 100mm.

A muffler device for vacuum cleaner as claimed in
one of claims 1, 3-5, wherein said elongate tubes (5)
have lengths between 5mm and 500mm.

A muffler device for vacuum cleaner as claimed in
claim 1, wherein adistance exists between said inner
wall and the motor.

The vacuum cleaner comprising:

a housing (13) having an air exhaust outlet (2);
a motor (1) received in the housing (13); and
a muffler device arranged in an air exhaust pas-
sage (3) extending from the motor (1) to the air
exhaust outlet (2), said muffler device having:

a plate (8, 8', 8"); and

a plurality of elongate tubes (5) extending
through said plate (8, 8’, 8") and projecting
outwardly, said elongate tubes (5) being
regularly arranged.

A vacuum cleaner as claimed in claim 9, wherein
said elongate tubes are arranged in the periphery of
said motor (1).

A vacuum cleaner as claimed in claim 9, wherein
said plate comprises a depressed portion (41) de-
fined below said elongate tubes.

A vacuum cleaner as claimed in claim 11, wherein
said depressed portion of the plate abuts against a
rear end of said motor (1).

A vacuum cleaner as claimed in claim 9, wherein
said muffler device is arranged adjacent to one side
of said motor (1).

A vacuum cleaner as claimed in claim 9, wherein
said elongate tubes have at least two different
lengths.

A vacuum cleaner as claimed in claim 9, wherein
said elongate tubes are staggered with respect to
the air exhaust outlet (2).

A muffler device (4) for vacuum cleaner comprising:

a plate (8, 8, 8"); and

a plurality of elongate tubes (5) extending
through said plate (8, 8', 8") and projecting out-
wardly, wherein said elongate tubes (5) are reg-
ularly arranged.
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17. Amuffler device as claimed in claim 16, wherein said
plate (8, 8, 8") has a rectangular shape.

18. A muffler device as claimed in claim 16, wherein said
plate (8, 8, 8") has a circular shape. 5
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