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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a vacuum
cleaner. More particularly, the present invention relates
to a vacuum cleaner including a suction brush assembly
having an ultrasonic oscillator.

BACKGROUND OF THE INVENTION

[0002] Vacuum cleaners generally comprise a cleaner
body including a suction motor which generates a suction
force, and a suction port assembly pivotably mounted to
a lower part of the cleaner body by a predetermined an-
gle. Dust is drawn in from the surface being cleaned by
the suction force of the suction motor.

[0003] The suction port assembly comprises a housing
having a suction port, and a rotary drum pivotably coupled
to the housing. The rotary drum has a bristle member
which contacts the surface being cleaned. The rotary
drum is rotated by the suction force generated by the
dedicated driving motor or the suction motor. As the ro-
tary drum rotates, the bristle member on an outer circum-
ference of the rotary drum separates and moves dust
from the surface being cleaned. The dust separated by
the bristle member is drawn in through the suction port.
[0004] However, the bristle member can not easily
separate the dust when the dust is firmly attached on the
surface being cleaned. Accordingly, a vacuum cleaner
including an ultrasonic oscillator for vibrating the bristle
member has been introduced, as disclosed in Korean
Patent Laid-open No. 2000-8667. According to the cited
invention, an ultrasonic oscillator vibrates a bristle mem-
ber to thereby easily separate and remove dust on a sur-
face being cleaned. However, the bristle member is ca-
pable of merely shaking the dust on the surface being
cleaned and this is not really effective in separating the
dust from the surface being cleaned.

SUMMARY OF THE INVENTION

[0005] Accordingly, an aspect of the present invention
is to provide a vacuum cleaner including a suction port
assembly capable of significantly enhancing cleaning ef-
ficiency by scraping and vibrating dust on a surface being
cleaned.

[0006] Another aspect of the present invention is to
provide a vacuum cleaner including a suction port as-
sembly with a bristle member capable of effectively sep-
arating the dust from the surface being cleaned and the
dust from the bristle member itself by vibration.

[0007] In order to achieve the above-described as-
pects of the present invention, there is provided a suction
port assembly for a vacuum cleaner, comprising a hous-
ing including a suction port which draws in dust by a suc-
tion force generated from a driving source, a rotary drum
rotatably mounted on the housing and having afirstbristle
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member which is contacted with a surface being cleaned
through the suction port, and an ultrasonic generation
unit vibrating the first bristle member.

[0008] The suction port assembly further comprises a
second bristle member supported by the housing in front
of the suction port and vibrated by the ultrasonic gener-
ation unit.

[0009] The ultrasonic generation unit comprises an ul-
trasonic signal generator outputting an ultrasonic signal
of predetermined frequency, and first and second ultra-
sonic oscillators vibrated in accordance with the signal
output from the ultrasonic signal generator, thereby vi-
brating the first and the second bristle members, respec-
tively. The first bristle member spirals an outer circum-
ference of the rotary drum and the first ultrasonic oscil-
lator is formed along the first bristle member inside the
rotary drum.

[0010] According to another aspect of the present in-
vention, there is provided a vacuum cleaner comprising
a cleaner body having a driving source for generating a
suction force, and a housing fluidly communicated with
the cleaner body and having a suction port for drawing
in dust by the suction force of the driving source. The
vacuum cleaner also includes a rotary drum rotatably
mounted on the housing and having afirst bristle member
on an outer circumference thereof, which contacts the
surface being cleaned through the suction port, a second
bristle member provided by the housing and disposed in
front of the suction port, and an ultrasonic generation unit
vibrating the first and the second bristle members.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0011] The above aspect and other features of the
present invention will become more apparent by describ-
ing in detail exemplary embodiments thereof with refer-
ence to the attached drawing figures, wherein;

[0012] FIG. 1is a perspective view of an upright-type
vacuum cleaner according to an embodiment of the
present invention;

[0013] FIG. 2 is a side elevational of a suction port
assembly of the upright-type vacuum cleaner taken in
section along line 1I-1l of FIG. 1;

[0014] FIG. 3 is a block diagram illustrating the struc-
ture of an ultrasonic oscillator of the upright-type vacuum
cleaner according to an embodiment of the present in-
vention; and

[0015] FIG. 4 is a perspective view of a rotary drum of
the upright-type vacuum cleaner shown in FIG. 1.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0016] Hereinafter, certain embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawing figures. The matters
defined in the description, such as a detailed construction
and elements, are provided only to assist in a compre-
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hensive understanding of the invention. Thus, itis appar-
ent that the present invention can be carried out without
those defined matters. Also, well-known functions or con-
structions are not described in detail.

[0017] Referring to FIGS. 1 to 4, a vacuum cleaner
according to an embodiment of the present invention
comprises a cleaner body 10 and a suction port assembly
20 in fluid communication with a lower part of the cleaner
body 10. The cleaner body 10 comprises a driving source
12 for generating a suction force at a lower part therein
and a dust collecting chamber 14 for storing dust drawn
in by the suction force generated by the driving source 12.
[0018] The suction port assembly 20 comprises a
housing 22, a rotary drum 26, first and second bristle
members 30 and 32, and an ultrasonic generation unit
40. At a bottom part of the housing 22, which contacts
the surface being cleaned, a suction port 24 (FIG. 2) is
formed to draw in the dust from the surface being cleaned
by the suction force generated by the driving source 12.
The housing 22 further comprises a dust path (not shown)
through which the drawn-in dust can be delivered from
the suction port 24 to the dust collecting chamber 14.
[0019] The rotary drum 26 is rotatably mounted to the
housing 22 and exposed to the outside through the suc-
tion port 24. A driving belt 28 is connected to one side of
the rotary drum 26 to rotate the rotary drum 26. The driv-
ing belt 28 may be driven by a dedicated driving motor
(not shown) or through connection with a turbine assem-
bly which is rotated by drawn-in air.

[0020] The first bristle member 30 is spirally formed on
the rotary drum 26. The first bristle member 30 protrudes
from an outer circumference of the rotary drum 26 and
contacts the surface being cleaned. When the rotary
drum 26 rotates, the first bristte member 30 separates
and moves the dust from the surface being cleaned. The
dust separated from the surface being cleaned is drawn
in through the suction port 24 by the suction force.
[0021] The second bristle member 32 is mounted to
the housing 22 and disposed ahead of the suction port
24, as shown by an arrow F in FIG. 1. Therefore, the
second bristle member 32 is able to separate and move
the dust from the surface being cleaned before the dust
reaches the suction port 24 of the suction port assembly
20.

[0022] AsseeninFIG. 3, the ultrasonic generation unit
40 comprises a power supply 42, an ultrasonic signal
generator 46 and an ultrasonic oscillator 48. The power
supply 42 may be implemented by a power source of the
vacuum cleaner; however, a dedicated power supply
may be provided for the ultrasonic generation unit 40.
The ultrasonic signal generator 46 is electrically connect-
ed with the power supply 42. Therefore, the ultrasonic
signal generator 46 receives electric power from the pow-
er supply 42 and, thereby generates a signal of prede-
termined frequency. The predetermined frequency is
preferably about 500 Hz or more (e.g. tens of thousands
Hz) capable of dust separation and sterilization. Howev-
er, the frequency and amplitude of the signal output from

10

15

20

25

30

35

40

45

50

55

the ultrasonic signal generator 46 is variable according
to the type of surface being cleaned and the dust. The
ultrasonic signal generator 46 may be implemented by a
crystal oscillator which resonates a crystal plate by high-
frequency voltage or a magnetostriction oscillator under
the principle that metal is deformed when being magnet-
ized.

[0023] The ultrasonic oscillator 48 vibrates in accord-
ance with the signal output from the ultrasonic signal gen-
erator 46. A piezoelectric device may be adopted for the
ultrasonic oscillator 48. The ultrasonic oscillator 48 com-
prises a first ultrasonic oscillator 48a for vibrating the first
bristle member 30 and a second ultrasonic oscillator 48b
for vibrating the second bristle member 32 as seen in
FIGS. 2 and 3.

[0024] AsshowninFIG. 2, the first ultrasonic oscillator
48a is installed along the first bristle member 30 inside
the rotary drum 26 so as to efficiently transmit the vibra-
tion to the first bristle member 30. Because the first ul-
trasonic oscillator member 48a is rotated together with
the rotary drum 26, it is 48a electrically connected to the
ultrasonic signal generator 46 by a brush 44. Accordingly,
as the first bristle member 30 formed on the outer cir-
cumference of the rotary drum 26 vibrates, the dust on
the surface being cleaned is shaken. Also, rotation of the
first bristle member 30 scrapes the dust on the surface
being cleaned, thereby enhancing the cleaning efficien-
cy.

[0025] The second ultrasonic oscillator 48b is formed
on one side of the second bristle member 32 and is elec-
trically connected with the ultrasonic signal generator 46.
The first and the second ultrasonic oscillators 48a and
48b not only vibrate the first and the second bristle mem-
bers 30 and 32 but also form a sound wave of a prede-
termined frequency. The sound wave enables steriliza-
tion of each of the surface being cleaned, the dust drawn
in from the surface being cleaned, and the bristle mem-
bers 30 and 32.

[0026] Hereinafter, the operation of the suction port
assembly 20 according to an embodiment of the present
invention will be described. First, when a user turns on
the vacuum cleaner, the power supply 42 supplies elec-
tric power to the ultrasonic signal generator 46. The ul-
trasonic signal generator 46 outputs a signal of prede-
termined frequency. The signal output from the ultrasonic
signal generator 46 vibrates the first ultrasonic oscillator
48a through the brush 44 and accordingly, the first ultra-
sonic oscillator 48a vibrates the first bristle member 30.
As thefirst ultrasonic oscillator 48a transmits the vibration
throughout the first bristle member 30, the first bristle
member 30 rotates with the rotary drum 26, thereby shak-
ing and separating the dust on the surface being cleaned.
Here, the vibration of at least 500 Hz frequency is gen-
erated, which enables sterilization of the surface being
cleaned and the first bristle member 30, as well as easy
separation of the dust from the surface being cleaned.
[0027] In addition, the ultrasonic sighal generator 46
vibrates the second ultrasonic oscillator 48b to vibrate
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the second bristle member 32. The second bristle mem-
ber 32 shakes and separates the dust on the surface
being cleaned. Because the second bristle member 32
is mounted in front of the suction port 24, the second
bristle member 32 is able to draw in the dust shaken and
separated by the second bristle member 32 prior to the
suction port assembly 20.

[0028] After completion of cleaning, the user can im-
merse the first and the second bristle members 30 and
32 into a detergent solution and operate the first and the
second ultrasonic oscillators 48a and 48b. By this, any
dust remaining on the first and the second bristle mem-
bers 30 and 32 can be easily removed from the first and
the second bristle members 30 and 32 by the vibration.
Therefore, the user avoids direct contact with the first
and the second bristle members 30 and 32 to remove
any dust thereby improving user convenience and hy-
giene.

[0029] Accordingly, the dust can be separated with
ease from the surface being cleaned and from the bristle
members 30 and 32 using vibration generated by the
ultrasonic oscillator 48, thereby improving cleaning effi-
ciency. Because, the first bristle member 30 on the rotary
drum 26 scrapingly separates the dust from the surface
being cleaned by vibration, cleaning efficiency is en-
hanced. Moreover, the second bristle member 32 shak-
ing the dust on the surface being cleaned by vibration
before the dust reaches the suction port 24, also im-
proves the cleaning efficiency. In addition, user conven-
ience is improved by separating any dust on the bristle
members 30 and 32 using vibration. Furthermore, the
sound wave generated from the ultrasonic oscillator 48
is capable of sterilizing the surface being cleaned, the
drawn-in dust and the bristle members 30 and 32.
[0030] While the invention has been shown and de-
scribed with reference to certain embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as
defmed by the appended claims. For example, although
the present embodiment illustrates the upright-type vac-
uum cleaner, the present invention can also be applied
to diverse types of vacuum cleaners, such as a canister-
type vacuum cleaner or a portable vacuum cleaner.

Claims

1. A suction port assembly (20) for a vacuum cleaner,
comprising:

a housing (22) including a suction port (24)
which draws in dust by a suction force generated
from a driving source (12);

a rotary drum (26) rotatably mounted on the
housing and having a first bristle member (30)
adapted to contact a surface to be cleaned; and
an ultrasonic generation unit (40) vibrating the
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first bristle member.

2. The suction port assembly of claim 1, further com-
prising a second bristle member (32) supported by
the housing (22) in front of the suction port (24), and
the second bristle member being vibrated by the ul-
trasonic generation unit (40).

3. The suction port assembly of claim 2, wherein the
ultrasonic generation unit (40) comprises:

an ultrasonic signal generator (46) outputting an
ultrasonic signal of predetermined frequency;
and

first (48a) and second (48b) ultrasonic oscilla-
tors vibrated in accordance with the signal out-
put from the ultrasonic signal generator, thereby
respectively vibrating the first (30) and the sec-
ond (32) bristle members.

4. The suction port assembly of claim 3, wherein the

first bristle member (30) is spirally formed on an outer
circumference of the rotary drum (26), and the first
ultrasonic oscillator (48a) is formed along the first
bristle member inside the rotary drum.

5. A vacuum cleaner comprising:

a cleaner body (10) having a driving source (12)
for generating a suction force;

a housing (22) in fluid communication with the
cleaner body and having a suction port (24) for
drawing in dust by the suction force of the driving
source;

a rotary drum (26) rotatably mounted on the
housing and having a first bristle member (30)
on an outer circumference thereof adapted to
contact a surface to be cleaned through the suc-
tion port;

a second bristle member (32) provided to the
housing and disposed in front of the suction port;
and

an ultrasonic generation unit (40) vibrating the
first and the second bristle members.

6. The vacuum cleaner of claim 5, wherein the ultra-
sonic generation unit (40) comprises:

an ultrasonic signal generator (46) outputting an
ultrasonic signal of predetermined frequency;
and

first (48a) and second (48b) ultrasonic oscilla-
tors vibrated in accordance with the signal out-
put from the ultrasonic signal generator, thereby
respectively vibrating the first (30) and the sec-
ond (32) bristle members.

7. Thevacuum cleaner of claim 6, wherein the first bris-
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tle member (30) is spirally formed on an outer cir-
cumference of the rotary drum (26) and the first ul-
trasonic oscillator (48a) is formed along the first bris-
tle member inside the rotary drum.
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