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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] Thisinvention relates to a vacuum cleaner, and
more particularly to a vacuum cleaner incorporating a
noise reduction system designed to reduce the noise
generated by the discharge of exhaust air when the motor
is in operation.

Description of the Prior Art

[0002] Generally in vacuum cleaners exhaust noise is
generated inside the housing when exhaust air is dis-
charged from the motor. In order to solve this problem,
exhaustairis conventionally discharged from the vacuum
cleaner through a motor noise reduction system by the
following process.

[0003] As is illustrated in FIG. 1, exhaust air passes
through an opening 2a from the rear part of the motor 2
into the first exhaust channel 3. After then passing
through the second exhaust channel 4, formed between
the outer surface of the inner casing 6 of the motor 2 and
the inner surface of the outer casing of the motor 1, ex-
haust air passes through an exhaust filter 5 installed on
the inside of the a main body(not shown) of the vacuum
cleaner, facing the upper surface of the outer casing, and
is discharged from the vacuum cleaner.

[0004] When the exhaust air travels successively
through the first exhaust channel 3 and the second ex-
haust channel 4 in this manner, following a range of long
or curved paths, the noise produced by the motor 2 can
be reduced by increasing the length and modifying the
course of the channels that it must travel through.
[0005] However, in the conventional technology, the
exhaust air passes rapidly through the exhaust channels
3 and 4, and, when it changes direction following the
course of the exhaust channels, collides with the inner
casing 6 and outer casing 1 causing a vibration to devel-
op, which is then transmitted to the a main body(not
shown) of the vacuum cleaner and emitted into the en-
vironment.

[0006] In the conventional system there need to be
long channels or short channels for the unfiltered exhaust
air to travel through from the exhaust outlet of the outer
casingto the exhaustfilter of the main body of the vacuum
cleaner, as described above, because unfiltered dust ex-
pelled from the outer casing of the motor cannot be dis-
charged inside the vacuum cleaner, to avoid pollution
from dust or other materials. Exhaust channels are re-
quired, butthey cause vibrations to develop, as described
above, and it is difficult to solve the problem of the noise
that results from these vibrations.

10

15

20

25

30

35

40

45

50

55

SUMMARY OF THE INVENTION

[0007] The aim of this invention is to provide a vacuum
cleaner comprising an alternative motor noise reduction
system that can eliminate vibrations arising in the ex-
haust chambers and the noise that results from them.
[0008] Inordertoachieve the above aim, this invention
provides a vacuum cleaner comprising a casing covering
the motor, disposed on the inside of the housing, a re-
movable filter member attached to the side of the motor
casing, and a motor noise reduction system wherein the
air discharged from the motor casing is released inside
the housing of the vacuum cleaner through a filter mem-
ber in the exhaust chamber.

[0009] According to this invention, the vibrations that
arise by the exhaust air passing through the exhaust
chambers andthe noise resulting fromthem can be great-
ly reduced by omitting the long curved exhaust chambers
along the side of the motor casing.

[0010] The filter member, by being disposed so as to
leave a space between its lower surface and the inside
surface of the housing, makes it possible to discharge
filtered exhaust air within the vacuum cleaner.

[0011] The motor casing may comprise a mount part
housing the filter member on one side, a plurality of first
exhaust openings on the upper surface of the mount part,
and preferably also a plurality of second exhaust open-
ings on one surface, to discharge air that has passed
through the filter member.

[0012] The motor casing may also comprise at least
one spacer interposed between the lower surface of the
filter member and the inside surface of the casing of the
vacuum cleaner adjacent to the filter member, to pre-
serve a space between the two surfaces, and in this sit-
uation either vibration-absorbent or sound-absorbent
parts may be used.

[0013] The vacuum cleaner may also comprise a door
attached with a sliding mechanism to one side of the mo-
tor casing facing the lower surface of the filter member,
and able to open outwards from the mount point of the
filter member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a sketch showing the motor noise re-
duction system in conventional vacuum cleaners,
[0015] FIG. 2 is a sectional view showing the motor
noise reduction system in an embodiment of this inven-
tion,

[0016] FIG 3 is an expanded sectional view showing
the mounted portion of the filter shown in FIG. 2,

[0017] FIG. 4 is a side view showing a different em-
bodiment of the filter of FIG. 2,

[0018] FIG. 5 is a plan view showing the sliding door
opened outwardly from the main body of the vacuum
cleaner in FIG. 2,

[0019] FIG 6 is a sectional view showing the suction
path of the air in a vacuum cleaner containing a motor
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noise reduction system using an embodiment of this in-
vention,

[0020] FIGS. 7a and 7b are sectional views showing
a different embodiment of the door supporting the filter
member, and

[0021] FIG.8isagraph comparing the noise emission
from vacuum cleaners with conventional motor noise re-
duction systems and those with an embodiment of the
current invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0022] The composition of a vacuum cleaner contain-
ing a motor noise reduction system using an embodiment
of this invention is described in detail below, referring to
the attached drawings.

[0023] Firstly, asin FIG 2, inside a main body 10 of the
vacuum cleaner is a suction part 11 which sucks the in-
coming dust into the dust collection chamber 13, through
the suction nozzle and piping (not shown). The dust col-
lection chamber 13 can adopt a cyclone airflow, taking
into account the dust collection capacity, and dust-laden
air enters in through the suction part 11 at the lower end
of the chamber.

[0024] Alsoinside the housingis a connecting channel
15 carrying the filtered air from the dust collection cham-
ber 13 to the motor section 17, after the air has passed
through a filter member (not shown) and the dust has
been filtered from the air and collected in the dust collec-
tion chamber 13.

[0025] The motor section 17 includes a motor 21 to
provide suction, an inner casing 19 covering the motor,
and an outer casing 20 simultaneously covering the inner
casing and housing the motor mount 23.

[0026] Theinner casing 19 forms two layers, so on the
sides and lower surface it is possible to have a plurality
of first and second exhaust openings 19a, 19b, referring
to FIG 3, able to reduce the noise. In this situation the
inner casing 19 is not restricted in the manner described
above, and it is even possible to omit the inner casing 19
and only make use of the outer casing 20.

[0027] The outer casing 20 comprises a plurality of first
exhaust openings 20a for discharging air that has passed
through the second exhaust openings 19b of the inner
casing 19 to the outside of the outer casing 20. The first
exhaust openings 20a can be arranged freely on the low-
er surface of the outer casing 20, except for the area
where the motor mount 23 is located.

[0028] Also, giving an example of one aspect of the
outer casing 20, the mount part 25 inserted by a filter
member 30 extends towards the outer edge of the lower
surface as in FIG. 3. In this situation, in order to have a
space between the filter member 30 and the first exhaust
openings 20a, so that the air can be discharged smoothly
through the first exhaust openings 20a toward the filter
member 30, a cavity 26 may be formed along the inside
circumference of the mount part 25, with a step 26a of a
predetermined height. It is advisable that the height of
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the step 26a be determined by considering the exhaust
capacity and filtering capacity together.

[0029] Moreover, in order for the air that has passed
through the filter member 30 to also be discharged from
the side of the filter member 30, the mount part 25 may
also comprise a plurality of second exhaust openings
25a.

[0030] The filter member 30 is supported by an out-
wardly openable sliding door located on one side of the
housing of the vacuum cleaner. A predetermined space
is formed between a seat 52 of the sliding door 50 and
the filter member 30, and in order that air that has passed
through the filter member 30 may be discharged within
the main body 10 of the vacuum cleaner, it is advisable
that a plurality of spacers 40 be connected to the surface
of the filter 30 member.

[0031] In this situation, the spacers 40 in FIG 3 can
maintain a space S of a predetermined height between
the lower surface 33 of the filter member 30 and its seat
52 on the sliding door 50. The volume of the space S can
be readily determined by setting the height of the spacers
40 separately, taking into consideration their filtering ca-
pacity and exhaust capacity. Either vibration-absorbent
or sound-absorbent members of a predetermined con-
sistency may be used, provided they are made of material
of a consistency suitable for maintaining the predeter-
mined space.

[0032] Also, in order to ensure the space S is pre-
served, it is possible either that said spacers 40 be at-
tached independently to the lower surface 33 of the filter
member 30, or for a plurality of support projections 37 to
be integrally formed on the surface part of the filter 30,
asin FIG. 4.

[0033] The sliding door 50 is connected slidingly to the
housing 10 of the vacuum cleaner, as shown in FIG. 5,
and may slide open outwardly from the mount point 25,
so the filter member 30 can be changed. In this situation,
the sliding door 50 comprises a sliding groove 51, refer-
ring to FIG. 3, on both sides, and individually inserted
guide platforms on the housing 10.

[0034] In the embodiment described here a sliding
door is shown, but there are no restrictions on the type
of door that may be used, and so it is also possible to
use a door 50 attached to the housing with a hinge, as
in FIG. 7a, or a door 50 attached to the housing 10 with
screws 55, as in FIG. 7b. Likewise, the spacers 40 may
be designed in such a way they sit directly on the inside
surface of the housing 10 of the vacuum cleaner.
[0035] The operation and effectiveness of a vacuum
cleaner with a motor noise reduction system using an
embodiment of this invention as described above can be
explained as follows.

[0036] FIG. 6is a sectional view showing an outline of
the suction path of the air taken into the vacuum cleaner
containing a motor noise reduction system implementing
this invention.

[0037] If the motor 21 rotates as shown in FIG. 6, air
in the vicinity of the suction nozzle (not shown) is sucked
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into the cyclonic dust collection chamber 13 together with
dust to be removed. The air enters the motor section 17
through the connecting channel 15, after the dust has
been removed by the centrifugal force of the cyclonic
dust collection chamber 13, and it has passed through a
filter (not shown).

[0038] The air that has entered the motor section 17
passes through openings 21 a in the motor 21, and after
passing successively through the first and second ex-
haust openings 19a, 19b in the inner casing 19, passes
into the filter 30 through first exhaust openings 19ain the
outer casing 20.

[0039] In this situation, in the embodiment of this in-
vention, the long exhaust channels used in the conven-
tional technology between the outer casing 20 and the
filter member 30 are omitted, and filtered air which has
passed through the first exhaust openings 25a in the out-
er casing 20 of the motor and through the filter member
30 can be discharged directly, so the vibrations which
are generated in the exhaust channels of conventional
vacuum cleaners and the noise resulting from these can
be eliminated.

[0040] Subsequently, air that has passed through the
filter member 30 passes through the second exhaust
openings 25a of the mount part 25 and the spacers 40,
and is discharged within the main body 10 of the vacuum
cleaner in the space between the lower surface 33 of the
filter member 30 and its seat on the sliding door. In this
embodiment, the air discharged through the filter mem-
ber 30 travels in the direction of the dust-collecting cham-
ber 13, but it is applicable to all cases where the air is
discharged within the housing and not expelled directly
from the vacuum cleaner.

[0041] Air discharged within the main body 10 of the
vacuum cleaner in this manner may be released to the
outside of the vacuum cleaner through a grille, exhaust
holes, or other means, which constitute part of the main
body 10 of the vacuum cleaner.

[0042] In this embodiment of the invention, the filter
member 30 comprises structures that are not attached
to the main body 10 of the vacuum cleaner, so restrictions
on the location of the grille or exhaust filters in conven-
tional vacuum cleaners, requiring them to be mounted
on the upper part of the main body 10 of the vacuum
cleaner due to the placement of the filter, can be re-
moved, and restrictions on adding to the design of the
main body 10 of the vacuum cleaner can also be re-
solved.

[0043] In this embodiment of the invention, the motor
axis is arranged perpendicularly to the main body 10 of
the vacuum cleaner and the explanations assume the
motor is installed in this manner. Comparing this arrange-
ment with one in which the motor is installed horizontally
relative to the housing, as shown in FIG. 8, consumers
can notice a reduction in the peak of the motor rotation
frequency of approximately 5dBA (a base contrast in the
constituent motor rotation frequency of 5dBA is detecta-
ble to consumers). This difference in the noise level re-
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sults more from the motor rotating along a vertical rather
than a horizontal axis, instead of from the vibrations gen-
erated in a vertical motor arrangement.

[0044] With this invention, the long chambers located
between the outer casing of the motor and the filter mem-
ber in conventional vacuum cleaners are eliminated, and
air that has passed through the filter from the exhaust
holes on the outer casing of the motor can be discharged
directly within the main body of the vacuum cleaner, so
the vibrations which arise from passing through the con-
fined exhaust chamber in conventional vacuum cleaners,
and the noise resulting from this, are eliminated.

[0045] In addition to this, the casing of the vacuum
cleaner can be designed freely, without restrictions on
the location of the grille or exhaust holes, due to the in-
stallation of the filter member on the lower outside of the
outer casing of the main frame at the time of the design
of the main frame, so the location of the filter member on
the installed exhaust side is not connected to the main
frame and the inside of the housing can be fixed in place.
[0046] Although the preferred embodiments of the
present invention have been described in order to illus-
trate the theory, it is not limited to the organization and
implementation explained and illustrated above. Rather
it is written so that the changes and improvements of this
invention will be able to be readily understood by those
skilled in the art, without deviating from the spirit and
scope of the attached patent request. Therefore these
changes and improvements must be considered together
with the features that have not changed from the con-
ventional technology.

Claims

1. Avacuum cleaner with a motor noise reduction sys-
tem, comprising:

a motor casing, positioned inside a main body
of the vacuum cleaner, covering a motor; and
a filter member removably fastened to a side of
the motor casing;

wherein air from within the motor casing is dis-
charged within the main body of the vacuum cleaner
through the filter member.

2. The vacuum cleaner with a motor noise reduction
system according to any of claims 1 and 2, wherein
the filter member is arranged in such a way as to
leave a space between a surface of the filter member
and aninside surface of the main body of the vacuum
cleaner.

3. The vacuum cleaner with a motor noise reduction
system according to any of claims 1 and 2, wherein
the motor casing further comprises a mount part ac-
commodating the filter member on one side of the
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motor casing.

The vacuum cleaner with a motor noise reduction
system according to claim 3, wherein the mount part
further comprises:

a plurality of first exhaust openings on an upper
surface; and

a plurality of second exhaust openings on an-
other surface, to discharge air that has passed
through the filter member.

The vacuum cleaner with a motor noise reduction
system according to any of claims 1 to 4, wherein
the filter member comprises one or more support
projections integrally formed on a lower surface of
the filter member.

The vacuum cleaner with a motor noise reduction
system according to any of claims 1 to 5, further com-
prising one or more spacers interposed between a
lower surface of the filter member and an inside sur-
face of a main body of the vacuum cleaner facing
the lower surface of the filter member.

The vacuum cleaner with a motor noise reduction
system according to claim 6, wherein the spacers
are vibration-absorbent members or sound-absorb-
ent members.

The vacuum cleaner with a motor noise reduction
system according to any of claims 1 to 7, further com-
prising a door installed on part of the main body of
the vacuum cleaner facing a lower surface of the
filter member, which opens outwardly from a mount
part to an exterior of the vacuum cleaner.

The vacuum cleaner with a motor noise reduction
system according to claim 8, wherein the door is at-
tached to the main body of the vacuum cleaner with
a sliding mechanism on both sides of the housing of
the vacuum cleaner.

The vacuum cleaner with a motor noise reduction
system according to claim 8, wherein the door is at-
tached with a hinge mechanism to one side of the
main body of the vacuum cleaner.

The vacuum cleaner with a motor noise reduction
system according to claim 8, wherein the door is at-
tached by screws to one side of the main body of the
vacuum cleaner.

12. A motor noise reduction system for a vacuum clean-

er, comprising:

a motor casing, positionable inside a main body
of the vacuum cleaner, covering a motor; and
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13.

14.

15.

16.

17.

18.

a filter member removably fastened to a side of
the motor casing;

wherein air from within the motor casing is dis-
charged within the main body of the vacuum cleaner
through the filter member.

The motor noise reduction system according to claim
12, wherein the filter member is arranged in such a
way as to leave a space between a surface of the
filter member and an inside surface of the housing.

The motor noise reduction system according to any
of claims 12 and 13, wherein the motor casing further
comprises a mount part accommodating the filter
member on one side of the motor casing.

The motor noise reduction system according to claim
14, wherein the mount part further comprises:

a plurality of first exhaust openings on an upper
surface; and

a plurality of second exhaust openings on an-
other surface, to discharge air that has passed
through the filter member.

The motor noise reduction system according to any
of claims 12 to 15,

wherein the filter member comprises one or more
support projections integrally formed on a lower sur-
face of the filter member.

The motor noise reduction system according to any
of claims 12 to 16, further comprising one or more
spacers interposed between a lower surface of the
filter member and an inside surface of a main body
of the vacuum cleaner facing the lower surface of
the filter member.

The motor noise reduction system according to claim
17, wherein the spacers are vibration-absorbent
members or sound-absorbent members.
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