
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

20
8 

45
4

A
2

��&��

������
�
(11) EP 2 208 454 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
21.07.2010 Bulletin 2010/29

(21) Application number: 09252920.5

(22) Date of filing: 29.12.2009

(51) Int Cl.:
A47L 9/19 (2006.01) A47L 9/28 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR
Designated Extension States: 
AL BA RS

(30) Priority: 19.01.2009 KR 20090004259

(71) Applicant: Samsung Gwangju Electronics Co., 
Ltd.
Gwangju-city (KR)

(72) Inventors:  
• Moon, Dae-yeoun

Gwangsan-gu, Gwangju-city (KR)

• Jung, Il-du
Gwangsan-gu, Gwangju-city (KR)

• Choi, Sam-hyun
Gwangsan-gu, Gwangju-city (KR)

• Cho, Hyoung-min
Songpa-gu, Seoul (KR)

(74) Representative: Pratt, David Martin et al
Withers & Rogers LLP 
Goldings House
2 Hays Lane
London SE1 2HW (GB)

(54) A damper assembly for a vacuum cleaner

(57) A damper assembly for a vacuum cleaner, and
a motor protection and dust emptying time-notification
method using the damper assembly, which introduce air
into a dust separating chamber to increase a pressure in
the dust separating chamber when a sub-atmospheric
pressure is increased above a certain level in the dust
separating chamber and which notifies a user of the ex-
ceedance of a limit, are disclosed. The damper assembly
includes a casing having an air inflow port; a damper
body coupled with the casing and having an air outflow
port; a piston disposed in the damper body to be movable
between a first position and a second position, the piston
being movable towards the second position by a change
in air pressure in the damper body; a resilient member
for resiliently pressing the piston towards the first posi-
tion; and a detection sensor to generate a signal when
the piston is in the second position. The piston blocks
fluid communication between the air inflow port and the
air outflow port when in the first position, and permits fluid
communication between the air inflow port and the air
outflow port when in the second position.
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Description

[0001] This invention relates to a vacuum cleaner, and
in particular to a damper assembly for a vacuum cleaner.
This invention also relates to a motor protection and dust
emptying time-notification method using the damper as-
sembly, which introduces air into a dust separating cham-
ber to increase the pressure in the dust separating cham-
ber when a sub-atmospheric pressure is increased be-
yond a certain level in the dust separating chamber, as
is the case, when a dust separating unit is filled with a
dust, dirt or other contaminants (hereinafter referred to
as dust), and which notifies a user if this happens.
[0002] In general, a vacuum cleaner generates a
strong suction force by using a suction motor, so that it
draws in dust from a surface to be cleaned, thereby clean-
ing the surface. Such a vacuum cleaner generally in-
cludes a dust separating unit having a dust bag or a cy-
clone, a dust receptacle and a filter, this unit separating
and collecting the dust from the air. Thus, the dust drawn
in by the suction force of the suction motor is removed
from the air while passing through the dust separating
unit and the air is discharged to the outside.
[0003] However, such a conventional vacuum cleaner
may present a problem in that, when the dust is accumu-
lated in the dust bag or the dust receptacle of the dust
separating unit during continuous cleaning, the suction
force of the suction motor is reduced, thereby causing
the dust separating efficiency to deteriorate. Particularly,
if the dust bag or the dust receptacle of the cyclone is
filled with the dust or the filter is choked with the dust,
the suction motor may be overloaded, thereby reducing
the lifetime of the motor.
[0004] To address such a problem, a conventional vac-
uum cleaner includes a dust indication unit installed in
the vicinity of the dust separating unit, so that, when a
sub-atmospheric pressure in the dust separating unit is
increased beyond a certain level, a dust indicator (to
which a dust empty sign is marked) is moved by the sub-
atmospheric pressure. The dust indicator is usually
pressed and supported in a direction opposite to the di-
rection of the sub-atmospheric pressure, by a resilient
spring.
[0005] However, the dust indication unit should be in-
stalled so that the dust indicator is exposed to the outside.
Thus, there is a problem in that the dust indicator needs
a dust indication window or the like, thereby causing the
installed structure to be complicated. Also, since the dust
indicator does not have a damping function which intro-
duces external air into the dust separating unit, there is
a problem in that the suction motor is continuously over-
loaded until the dust collected in the dust bag or the dust
receptacle of the cyclone is emptied, or the dust accu-
mulated in the filter is cleaned or removed therefrom.
[0006] An aim of the present invention is to address at
least the above problems and/or disadvantages, and to
provide at least the advantages described below. Accord-
ingly, an aim of the present invention is to provide a damp-

er assembly for a vacuum cleaner, and a motor protection
and dust emptying time-notification method using the
damper assembly, which introduces air into a dust sep-
arating chamber to increase the pressure in the dust sep-
arating chamber when a sub-atmospheric pressure is in-
creased beyond a certain level in the dust separating
chamber, as is the case when a dust separating unit is
filled with a dust, and which notifies a user if this happens.
[0007] The present invention provides a damper as-
sembly of a vacuum cleaner, the damper assembly com-
prising: a casing having an air inflow port; a damper body
coupled with the casing and having an air outflow port;
a piston disposed in the damper body to be movable be-
tween a first position and a second position, the piston
being movable towards the second position by a change
in air pressure in the damper body; a resilient member
for resiliently pressing the piston towards the first posi-
tion; and a detection sensor to generate an electric signal
when the piston is in the second position, wherein the
piston blocks fluid communication between the air inflow
port and the air outflow port when in the first position, and
permits fluid communication between the air inflow port
and the air outflow port when in the second position.
[0008] Here, the piston may be configured to close the
air inflow port and to define an air flow gap between an
inner wall of the damper body and the piston member.
[0009] The resilient member may comprise a first re-
silient member disposed between the damper body and
the piston.
[0010] The detector sensor may be disposed between
the damper body and the piston, and may be operated
by the piston.
[0011] The detection sensor may comprise a push
switch. In this case, the resilient member may further
include a second resilient member disposed inside the
first resilient member between the damper body and the
piston, and the damper assembly may further comprise
a push member supported by the second resilient mem-
ber for pressing and operating the push switch.
[0012] At this time, a resilient force (P1) of the first re-
silient member, a resilient force (P2) of the second resil-
ient member and a pressing force (P3) operating the push
switch may satisfy the following condition:
P1 > P2 > P3
[0013] The push member may be rod shaped or plate
shaped. Here, the second resilient member may be dis-
posed between the push member and the piston, and
the push switch may be disposed on the bottom of the
damper body. Alternatively, the second resilient member
may be disposed on the bottom of the damper body, and
the push switch may be disposed on an upper surface
of the push member.
[0014] Also, the detection sensor may comprise a side
push switch disposed on an inner wall of the damper
body; or a magnetic element, and a magnetic proximity
sensor to detect the magnetic element. Here, the mag-
netic element may be disposed on the piston, and the
magnetic proximity sensor may be disposed on an inner
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wall of the damper body.
[0015] The present invention also provides a vacuum
cleaner comprising: a dust separating chamber having a
dust separating unit disposed therein; a motor chamber
having a suction motor disposed therein; a damper as-
sembly as defined above, and disposed in the dust sep-
arating chamber to generate a signal while introducing
air into the dust separating chamber to increase the pres-
sure in the dust separating chamber when a sub-atmos-
pheric pressure is increased in the dust collecting cham-
ber; and a notification unit to notify the time when dust
should be emptied from the dust separating chamber in
response to the signal from the damper assembly,
[0016] Here, the notification unit may comprise at least
one of a speaker to generate a sound, and a display unit
for visually displaying a letter, a light or an image.
[0017] In accordance with further another aspect of the
present invention, a motor protection and dust empting
time-notification method of a vacuum cleaner comprises
causing a sub-atmospheric pressure in a dust separating
chamber to increase; causing a piston of a damper as-
sembly to move in a direction towards a dust separating
chamber while pressing at least one resilient member;
introducing air into the dust separating chamber through
the damper assembly; causing the piston to operate a
detection sensor; and notifying the time when dust should
be emptied from the dust separating chamber in re-
sponse to a signal generated according the operation of
the detection sensor.
[0018] Preferably, the step of causing the piston to op-
erate the detection sensor may comprise causing the at
least one resilient member to press a push member, and
causing the push member to operate the detection sen-
sor.
[0019] Alternatively, the step of causing the piston to
operate the detection sensor comprise causing the piston
to operate a side push switch disposed on an inner wall
of a damper body of the damper assembly. In another
alternative, the step of causing the piston to operate the
detection sensor comprises causing a magnetic proxim-
ity sensor disposed on an inner wall of a damper body
of the damper assembly to detect a magnetic element
disposed on the piston.
[0020] The invention will now be described in greater
detail, by way of example, with the drawings, in which:

Figure 1 illustrates a block diagram of a vacuum
cleaner having a damper assembly constructed ac-
cording to the invention;

Figures 2A and 2B are cross-sectional views illus-
trates an operation of the damper assembly of Figure
1;

Figures 3 to 6 are cross-sectional views of modified
examples of the damper assembly of Figure 2A;

Figure 7 is a flowchart illustrating a motor protection

and dust emptying time-notifying operation of the
vacuum cleaner of Figure 1.

[0021] Throughout the drawings, the same reference
numerals will be understood to refer to the same ele-
ments, features, and structures.
[0022] Referring to Figure 1, a vacuum cleaner 1 in-
cludes a nozzle unit 10 and a cleaner body 20.
[0023] The nozzle unit 10 is coupled to the cleaner
body 20 through an air inflow passage 12, such as a
suction hose (not shown), an extension tube (not shown)
and the like.
[0024] The cleaner body 20 has a dust separating
chamber 22 and a motor chamber 27 installed therein.
A dust separating unit 25 is mounted in the dust sepa-
rating chamber 22 to separate dust from the air drawn in
through the nozzle unit 10. The dust separating unit 25
may be a dust bag to collect the dust from the drawn-in
air, or a cyclonic dust separating unit having a cyclone
or cyclones, a dust receptacle, and a filter.
[0025] A suction motor 28 is mounted in the motor
chamber 27 to generate a suction force for drawing in
the air through the nozzle unit 10. The motor chamber
27 is coupled to the dust separating chamber 22 through
an air outflow passage 29.
[0026] A damper assembly 50 is disposed in the dust
separating chamber 22. When the sub-atmospheric
pressure in the dust separating chamber 22 is increased
beyond a certain or predetermined level, corresponding
to a time or state when the dust should be emptied from
the dust separating chamber 22 (hereinafter referred to
as a dust emptying time), by the suction force of the suc-
tion motor 28, as is the case when the dust bag or the
dust-receptacle of the cyclone of the dust separating unit
25 is filled or choked with dust, the cleaner is within the
dust emptying time. The damper assembly 50 then intro-
duces external air into the dust separating chamber 22
to increase the pressure therein to atmospheric pressure,
thereby allowing the suction motor 28 to alleviate an over-
load generated therein, and to notify a user of the dust
emptying time. The damper assembly 50 is installed in
the dust separating chamber 22, so that a portion thereof
is exposed to the outside from the cleaner body 20.
[0027] As shown in Figure 2A, the damper assembly
50 is provided with a casing 52 fixed to a frame 21 of the
cleaner body 20, the casing having a portion exposed to
the outside. The casing 52 is generally cylindrical, having
an open lower part. An air inflow port 54 is formed in the
centre of an upper part of the casing 52 to introduce the
external air into the dust separating chamber 22 to in-
crease the pressure in the dust separating chamber. The
casing 52 has a circular groove 58 formed inside its upper
part to fasten a circular fixing protrusion 57 of a damper
body 56.
[0028] The damper body 56 is disposed inside the dust
separating chamber 22, and is formed of a cylindrical
body having an open upper part to form, together with
the casing 52, a single cylinder. The damper body 56 has
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a diameter smaller than that of the casing 52, so that its
upper part is insertable into the casing. The circular fixing
protrusion 57, which is fastened in the circular groove
58, is formed on, and projects from, an outer edge of the
top of the damper body 56. In addition, a guide groove
part 64 is formed in the bottom of the damper body 56 to
guide movement of a guide protrusion 62 of a piston 60
to be described below. Also, an air outflow port 66 is
formed at the bottom of the damper body 56 to discharge
the external air drawn in through the air inflow port 54
into the dust separating chamber 22. The air outflow port
66 may be formed of a plurality of small holes.
[0029] The piston 60 is movably installed in the damper
body 56, and is generally a cylindrical with a closed upper
part. As shown in Figure 2A, the piston 60 is resiliently
supported in a first position by a first resilient member 70
of a resilient device 68 to be described below. The first
position is a closed position where the piston 60 is en-
gaged with the air inflow port 54 of the casing 52 to close
the air inflow port.
[0030] Also, to form an air flow gap 76 between the
piston 60 and an inner wall of the damper body 56, the
piston is configured to have a diameter smaller than that
of the damper body 56. Accordingly, when the sub-at-
mospheric pressure in the dust separating chamber 22
increases to the predetermined level corresponding to
the dust emptying time by the suction force of the suction
motor 28, the sub-atmospheric pressure in the dust sep-
arating chamber is transmitted to the piston 60 through
the air outflow port 66 of the damper body 56 and the air
flow gap 76. As a result, as shown in Figure 2B, the piston
60 is moved from the closed position (see Figure 2A)
blocking fluid communication between the air inflow port
54 and the air outflow port 66, to a second position al-
lowing fluid communication between the air inflow port
and the air outflow port, while compressing the first re-
silient member 70 by the sub-atmospheric pressure.
Thus the external air is introduced into the dust separat-
ing chamber 22 through the air inflow port 54, the air flow
gap 76 and the air outflow port 66. Here, the second
position is a sensor operating position where a detection
sensor 80 is operated, as described below. As the exter-
nal air is introduced into the dust separating chamber 22,
the pressure in the dust separating chamber increases
to the atmospheric pressure removing any overload gen-
erated in the suction motor 28. The air introduced into
the dust separating chamber 22 is discharged to the out-
side through the suction motor 28.
[0031] The guide protrusion 62 is formed on the centre
of an inside part of the piston 60, and extends to the
inside of the top of the guide groove part 64 to be guided
along the guide groove part. A spring seating groove 78,
on which a second resilient member 72 to be described
below is installed, is formed in the guide protrusion 62.
[0032] The resilient device 68 includes the first resilient
member 70 and the second resilient member 72. The
first resilient member 70 is installed between the bottom
of the damper body 56 and the piston 60, outside the

guide groove part 64 of the damper body 56 and the guide
protrusion 62 of the piston, and resiliently supports the
piston in the closed position (see Figure 2A). The first
resilient member 70 may be a compression spring. Here,
to enable the piston 60 to move to the sensor operating
position (see Figure 2B) when the sub-atmospheric pres-
sure in the dust separating chamber 22 is increased to
the predetermined level corresponding to the dust emp-
tying time, it is preferred that a resilient force P1 of the
first resilient member 70 is set smaller than the sub-at-
mospheric pressure at the predetermined level.
[0033] The second resilient member 72 is installed in
the spring seating groove 78 of the guide protrusion 62.
The second resilient member 72 may be a compression
spring. Not to restrict movement of the piston 60, it is
preferred that the resilient force P2 of the second resilient
member 72 is smaller than the resilient force P1 of the
first resilient member 70.
[0034] A push member 74 is installed below the second
resilient member 72 to press and operate the detection
sensor 80. The push member 74 is rod shaped having a
spring seating part at its upper end.
[0035] The second resilient member 72 and the push
member 74 are installed to operate the detection sensor
80 and to establish a sufficient separation distance ca-
pable of introducing external air between an upper sur-
face of the piston 60 and the air inflow port 54 when the
piston moves to the sensor operating position operating
the detecting sensor 80 due to sub-atmospheric pressure
in the dust separating chamber 22.
[0036] To be more specific, if the second resilient
member 72 and the push member 74 are not installed
between the piston 60 and the detection sensor 80, the
guide protrusion 62 of the piston should be designed for
directly operating the detection sensor 80 when the pis-
ton is moved to the sensor operating position. In this case,
if the guide protrusion 62 is formed too close to the de-
tection sensor 80, and the detection sensor is operated
by the movement of the piston 60, the separation distance
may not be sufficient to introduce external air between
the upper surface of the piston and the air inflow port 54.
On the contrary, if the guide protrusion 62 is formed too
far away from the detection sensor 80, a problem occurs
in that the guide protrusion can not operate the detection
sensor even if the piston 60 moves to the sensor oper-
ating position. Thus, if the second resilient member 72
and the push member 74 are installed between the piston
60 and the detection sensor 80, the separation distance
between the upper surface of the piston and the air inflow
port 54 and the sensor operating position of the push
member 74 can be controlled by adjusting the resilient
force of the second resilient member 72 and/or the length
of the push member.
[0037] As shown in Figure 2A, the detection sensor
80, which generates an electric detecting signal when
the piston 60 is moved to the sensor operating position
(see Figure 2B), is operated by the force exerted by the
push member 74 when the piston 60 is moved to the
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sensor operating position by the sub-atmospheric pres-
sure of the dust separating chamber 22. For this, the
detection sensor 80 is installed on the bottom of the
damper body 56 below the push member 74. The detec-
tion sensor 80 may be a push switch, which is operable
when it is pressed by a predetermined pressing force P3.
Here, in order to operate the detection sensor 80 by the
force of the push member 74 supported by the second
resilient member 72, it is preferred that the pressing force
P3 for operating the detection sensor is smaller than that
of the resilient force P2 of the second resilient member.
Also, in order to move the piston 60 to the sensor oper-
ating position when the sub-atmospheric pressure in the
dust separating chamber 22 increases to the predeter-
mined level corresponding to the dust emptying time, it
is preferred that the sum of the pressing force P3 and
the resilient force P1 of the first resilient member 70 is
smaller than the sub-atmospheric pressure of the prede-
termined level corresponding to the dust emptying time.
[0038] A control unit 30 controls a notification unit 40
to notify a user that it is the dust emptying time in response
to the signal generated when the detection sensor 80 is
operated by the push member 74. The control unit 30 is
installed in the cleaner body 20.
[0039] The notification unit 40 signals the dust empty-
ing time by emitting a sound or the like, and/or by visually
displaying the dust emptying time with a letter, a light, an
image or the like. The notification unit 40 includes a
speaker 42 to generate an alarm sound or the like, and/or
a display unit 44 to visually display a letter, a light, an
image or the like. Here, to allow the user to easily see a
display, it is preferred that the display part 44 is installed
so as to be exposed to the outside of the cleaner body 20.
[0040] As described above, the damper assembly 50
introduces external air into the dust separating chamber
22 to increase the pressure in the dust separating cham-
ber when the sub-atmospheric pressure is increased to
the predetermined level, and, at the same time, transmits
a signal to indicate the dust emptying time to the notifi-
cation unit 40, thereby notifying the user. Accordingly,
the vacuum cleaner 1 having the damper assembly 50
does not present the problem of the structure being com-
plicated by installation of a dust indication window or the
like to expose the dust indicator to the outside as in the
conventional dust indication apparatus. Also, since the
vacuum cleaner 1 having the damper assembly 50 has
the damping function which introduces external air into
the dust separating unit in the dust separating chamber
22, the problem of reduced lifetime of the suction motor
28 due to overload, is prevented, even though the dust
collected in the dust bag or the dust receptacle of the
cyclone is not emptied immediately, or the dust accumu-
lated in the filter is not cleaned and removed immediately.
[0041] In the above description, although the damper
assembly 50 of the vacuum cleaner 1 is illustrated and
explained as having the rod-shaped push member 74,
the invention is not limited thereto. For instance, as in a
damper assembly 50’ or 50" shown in Figures 3 and 4,

a push member 74’ or 74" may be plate shaped. In the
damper assembly 50’ shown in Figure 3, an upper part
of a second resilient member 72’ is supported on a sup-
port 63 of a piston 60’, and is coupled and connected
with a push member 74’ at a lower part thereof. A detec-
tion sensor 80, such as a push switch, is installed on the
bottom of a damper body 56. Also, in the damper assem-
bly 50" shown in Figure 4, a second resilient member 72’
is installed on the bottom of a damper body 56 with a
push member 74" fixed on the upper part. A detection
sensor 80, such as a push switch, is installed on the upper
surface of the push member 74".
[0042] Also, although the damper assembly 50 of the
vacuum cleaner 1 is illustrated and explained as including
the second resilient member 72 and the push member
74, the invention is not limited thereto. For instance, as
in a damper assembly 50’" shown in Figure 5, a resilient
device 68’ is formed of a single resilient member, and a
detection sensor 80’ is formed by a side push switch 80’,
which is installed on an inner wall of a damper body 56
and operated by a piston 60". In addition, as in a damper
assembly 50"" shown in Figure 6, a resilient device 68’
is a single resilient member, and a detection sensor
80" includes a magnetic element 82, such as a circular
magnet. A magnetic proximity sensor 84 then detects the
magnetic element 82. Here, the magnetic element 82 is
installed on a lower part of a piston 60"’, and the magnetic
proximity sensor 84 is installed on an inner wall of a damp-
er body 56.
[0043] Hereinafter, a motor protection and dust emp-
tying time-notification operation of the vacuum cleaner 1
having the damper assembly 50, 50’. 50", 50"’, or 50""
will be explained in detail with reference to Figure 7.
[0044] First, as the vacuum cleaner 1 is supplied with
electric power, the suction motor 28 is operated. As a
result, air along with dust picked up from a surface to be
cleaned is drawn in into the dust separating unit 25 of
the dust separating chamber 22 through the nozzle unit
10 and the air inflow passage 12. The dust is separated
from the air drawn in into the dust separating unit, by the
dust separating unit 25, and the air from which the dust
has been separated is discharged through the suction
motor 28 via the air outflow passage 29.
[0045] As the vacuum cleaner 1 is operated as de-
scribed above, the dust accumulates in the dust bag or
the dust receptacle of the cyclone. If the dust separating
unit 25 is full, the air does not smoothly flow in to the dust
separating unit due to the dust accumulated in the dust
separating unit. As a result, the sub-atmospheric pres-
sure is increased in the dust separating chamber 22 (step
S1).
[0046] When the sub-atmospheric pressure in the dust
separating chamber 22 increases to a predetermined lev-
el corresponding to the dust emptying time, the piston 60
is moved in a direction towards the dust separating cham-
ber while compressing the first and the second resilient
members 70 and 72 (step S2).
[0047] Thus, the piston 60 is moved from a closed po-
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sition (see Figure 2A) blocking fluid communication be-
tween the air inflow port 54 and the air outflow port 66,
to a sensor operating position (see Figure 2A), opening
fluid communication between the air inflow port and the
air outflow port. As a result, external air is drawn into the
dust separating chamber 22 through the air inflow port
54, the air flow gap 76 and the air outflow port 66, and is
then discharged to the outside through the suction motor
28 (step S3).
[0048] When the piston 60 moves to the sensor oper-
ating position, the detecting sensor 80 is operated by the
piston and generates a detection signal (step S4).
[0049] That is, as the piston 60 moves, as shown in
Figure 2B (or Figure 3), the push member 74 (or 74’) is
pressed by the second resilient member 72 (or 72’) which
is compressed by the piston 60 (or 60’), so that it operates
the detection sensor 80.
[0050] Alternatively, in the damper assembly
50" shown in Figure 4, the piston 60" operates the de-
tection sensor 80, which is installed on the upper surface
of the push member 74" resiliently supported on the sec-
ond resilient member 72".
[0051] In addition, in the damper assembly 50"’ shown
in Figure 5, the piston 60" operates the detection sensor
80’, which is installed on the inner wall of the damper
body 56.
[0052] Also, in the damper assembly 50"" shown in
Figure 6, the magnetic element 82 installed on the piston
member 60"’ is detected by the magnetic proximity sen-
sor 84 of the detection sensor 80" installed on the inner
wall of the damper body 52, and thus the magnetic prox-
imity sensor 84 generates a detection signal.
[0053] In response to the detection signal generated
by the detecting sensor 80, 80’ or 80", the control unit 30
controls the notification unit 40 to notify a user of the dust
emptying time (step S5). The user sees that it is the dust
emptying time, by a sound or the like, and/or by a letter,
a light, an image or the like, which is generated from the
notification unit 40, and empties dust accumulated in the
dust separating unit 25 or cleans the filter.
[0054] It will be apparent that the vacuum cleaner 1
does not need to install a dust indicator exposed to the
outside, or to install a dust indication window, so that the
installed structure is not as complicated as in the con-
ventional dust indication apparatus. Also, since the vac-
uum cleaner 1 has the damping function which introduces
external air into the dust separating unit in the dust sep-
arating chamber, the problem of the suction motor over-
load, thereby causing the lifetime thereof to be reduced,
is prevented, even though the dust collected in the dust
bag or the dust-receptacle of the cyclone is not emptied
immediately, or the dust accumulated in the filter is not
cleaned and removed immediately.
[0055] Although representative embodiments of the
present invention have been shown and described in or-
der to exemplify the principle of the present invention,
the present invention is not limited to the specific embod-
iments. It will be understood that various modifications

and changes can be made by one skilled in the art without
departing from the scope of the invention as defined by
the claims. Therefore, it shall be considered that such
modifications, changes and equivalents thereof are all
included within the scope of the present invention.

Claims

1. A damper assembly of a vacuum cleaner, the damp-
er assembly comprising:

a casing having an air inflow port;
a damper body coupled with the casing and hav-
ing an air outflow port;
a piston disposed in the damper body to be mov-
able between a first position and a second
position, the piston being movable towards the
second position by a change in air pressure
in the damper body;
a resilient member for resiliently pressing the
piston towards the first position; and
a detection sensor to generate an electric signal
when the piston is in the second position,

wherein the piston blocks fluid communication be-
tween the air inflow port and the air outflow port when
in the first position, and permits fluid communication
between the air inflow port and the air outflow port
when in the second position.

2. A damper assembly as claimed in claim 1, wherein
the piston is configured to close the air inflow port,
and to define an air flow gap between an inner wall
of the damper body and the piston.

3. A damper assembly as claimed in claim 1 or claim
2, wherein the resilient member comprises a first re-
silient member disposed between the damper body
and the piston.

4. A damper assembly as claimed in claim 3, wherein
the detection sensor is disposed between the damp-
er body and the piston, and is operated by the piston.

5. A damper assembly as claimed in claim 4, wherein
the detection sensor comprises a push switch.

6. A damper assembly as claimed in claim 5,
wherein the resilient member further comprises a
second resilient member disposed inside the first re-
silient member between the damper body and the
piston, and
wherein the damper assembly further comprises a
push member supported by the second resilient
member for pressing and operating the push switch.

7. A damper assembly as claimed in claim 6, wherein
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a resilient force (P1) of the first resilient member, a
resilient force (P2) of the second resilient member
and a pressing force (P3) operating the push switch
satisfy the following condition: P 1 > P2> P3

8. A damper assembly as claimed in claim 6 or claim
7, wherein the push member is rod shaped or plate
shaped.

9. A damper assembly as claimed in any one of claims
6 to 8, wherein the second resilient member is dis-
posed between the push member and the piston,
and the push switch is disposed on the bottom of the
damper body.

10. A damper assembly as claimed in any one of claims
6 to 8, wherein the second resilient member is dis-
posed on the bottom of the damper body, and the
push switch is disposed on an upper surface of the
push member.

11. A damper assembly as claimed in any one of claims
4 to 10, wherein the detection sensor comprises a
side push switch disposed on an inner wall of the
damper body.

12. A damper assembly as claimed in any one of claims
4 to 10, wherein the detection sensor comprises:

a magnetic element; and
a magnetic proximity sensor to detect the mag-
netic element.

13. A damper assembly as claimed in claim 12, wherein
the magnetic element is disposed on the piston, and
the magnetic proximity sensor is disposed on an in-
ner wall of the damper body.

14. A vacuum cleaner comprising:

a dust separating chamber having a dust sepa-
rating unit disposed therein;
a motor chamber having a suction motor dis-
posed therein;
a damper assembly as claimed in any one of
claims 1 to 13, and disposed in the dust sepa-
rating chamber to generate a signal while intro-
ducing air into the dust separating chamber to
increase the pressure in the dust separating
chamber when a sub-atmospheric pressure is
increased in the dust collecting chamber; and
a notification unit to notify the time when dust
should be emptied from the dust separating
chamber in response to the signal from the
damper assembly,

15. A vacuum cleaner as claimed in claim 14, wherein
the notification unit comprises at least one of:

a speaker to generate a sound; and
a display unit for visually displaying a letter, a
light or an image.
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