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(54) Title: VACUUM CLEANER

[Fig. 1]

(57) Abstract: A vacuum cleaner set includes a vacuum cleaner and a cleaner mount. The vacuum cleaner includes a main body
that is detachably mounted on a mount having a cord reel, a motor and a battery that are provided in the main body, an AC power
source that is provided in the main body and connected to a power outlet by the cord reel, a charging device receiving power from
the AC power source and charging the battery, and a control unit selecting one of power output from the battery and power output

from the AC power source.
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Description

VACUUM CLEANER
Technical Field

The present disclosure relates to a vaaum cleaner. More particularly, the present
disclosure relates to a vacuun cleaner that has a battery charging device and a
rechargeable battery and thus use both an alternating current (AC) power and a direct
current (DC) power.

Background Art

Generally, a vacmm cleaner is designed to withdraw dust by driving a motor using
electric power applied from an external power source through a power cord mounted
on a main body. When the vacwm cleaner is configured to operate by AC power
supplied from the external power source to a building, a cleaning space may be limited
due to a limited length of the power cord wound around a cord reel installed in the
main body.

Recently, a cordless vacuum cleaner that is configured to operate by a battery
without depending on external electric power has been developed. Further, a vacam
cleaner that can operate by either electric power applied from the external power
source through the power cord or the rechargeable battery has been developed.

Meanwhile, when the vacam cleaner is designed to operate by household power, an
AC induction motor is mainly used. However, since a vacum cleaner having a
rechargeable battery and a recharging device has recently been used, a motor using
both of the AC and DC powers has been widely used.

In the vacum cleaner having an AC/DC induction motor, when the AC power is cut
off, a voltage or current applied to the motor is adjusted by manipulating a switch
provided on the vacum cleaner to use the DC power of the battery provided in the
vaaum cleaner.

In the cordless vacuum cleaner having the rechargeable battery storing the DC
power, since the electric power is applied from the rechargeable battery and thus no
cord is required, the cleaning space can be enlarged locations far from a socket outlet.
However, since the capacity of the battery is small, the battery must be recharged
while the vacam cleaner is not used.

Disclosure of Invention
Technical Problem

The present invention is provided to address the above described problems. Em-
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bodiments of the present invention provide a vacm cleaner set that can perform an
AC/DC conversion by simply inserting and removing a power or connection cord from
a vacmm cleaner and can easily charge a battery installed in the vacaum cleaner even

in the course of using the vacmm cleaner.

Embodiments of the present invention also provide a vacmm cleaner that has a main
body and a cord reel that are separated, thereby reducing the sze and weight of the
vacum cleaner, and further has a battery that is provided near a weight center of the
vacum cleaner to provide a stable structure.

Embodiments of the present invention also provide a cleaner mount that can provide
a stable floor support and has a cord reel arrangement extending in a horzontal
direction with respect to a mounting portion on which the vacwm cleaner is supported
vertically.

Technical Solution

An aspect of the present invention provides a vaaum cleaner including a main body
not having a cord reel; and a coupling surface that is formed on the main body to
detachably support a mount having a cord reel. Further, the main body may include a
charging device and a battery. In a further aspect of the present invention, the battery is
provided at a center or weight center of the main body. The main body may further
include a switched reluctance motor that automatically starts and stops in accordance
with whether electric power is applied or not. The main body may include an inverter
for performing an AC/DC conversion or a DC/AC conversion; the main body may
include a control unit that selects a DC power input from the battery or an AC power
input from the cord reel. Further, the control unit may include a power detecting circuit
that detects if the input power is the AC or DC power using a voltage difference
between the AC power and the DC power.

A vacam cleaner set of the present invention includes two parts: a vacam cleaner
and a cleaner mount.

In an aspect of the present invention, the vacaum cleaner may include a main body
that is detachably mounted on a mount having a cord reel; a motor and a battery that
are provided in the main body; an AC power saurce that is provided in the main body
and connected to a power outlet by the cord reel; a charging device receiving power
from the AC power source and charging the battery; and a control unit selecting one of
power output from the battery and power output from the AC power source.

The AC power saurce may include a power distributing structure for distributing the

power to the control unit and the charging device. Therefore, extra power that is
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remained after the power is used to drive the motor can be supplied to the charging
device.

The control unit may include a power detecting circuit that detects if the input power
is the AC or DC power using a voltage difference between the AC power and the DC
power.

The main body may include an inverter for selecting one of AC power and DC
power. The motor may be a switched reluctance motor that antomatically starts and
stops in accordance with whether electric power is applied or not.

The battery functions to supply electric power (DC power) to the motor in a state
where the motor is supplied with the power (AC power) from the AC power source. In
this case, the battery may be provided at a center or weight center of the main body to
prevent a weight center imbalance of the main body.

With the vacum cleaner of the above-described embodiment, the AC/DC power
conversion can be realzed by simply taking out the power cord from the power outlet
without using any mechanical switch. Likewise, the DC/AC power conversion can be
realized by simply taking the power cord in the power outlet without using any
mechanical switch.

The battery can be continuously charged even when the vacuum cleaner operates
with the AC power.

In another embodiment of the present invention, the cleaner mount includes: a cord
reel; a power cord that winds in and out in a first direction of the cord reel and is
connected to an external power source; a connection cord that winds in and out in a
second direction of the cord reel and is connected to a main body of a vacum cleaner;
a mounting portion that is configured to detachably support the main body of the
vacum cleaner; and a case that houses the cord reel and supports the mounting
portion.

The mounting portion may be formed in a shape corresponding to a coupling surface
of the main body and configured to enclose the coupling surface of the main body so
as to support the main body that is erected.

The power cord and the connection cord wind in and cut in a direction parallel with a
bottom surface of the case so as to prevent the mount from falling down or being
turned over during the movement of the main body.

In this embodiment, the case may have a frictional portion that is formed on a bottom
surface to resist against tension of the connection cord and/or the power cord.

The power cord and/or the connection cord may wind in and out step by step so that
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the user can conveniently select a location where the mount is located during the
cleaning work.
Advantageous Effects

[24] As described above, the vacaam cleaner set is formed with a combination of the
vacum cleaner and the cleaner mount. When the vacum cleaner operates with the
AC power, the battery can be continuously charged. When the vacaim cleaner does
not operate, the main body of the vacum cleaner can be snugly fixed on the cleaner
mount.

[25] When the user intends to clean a place where the cord cannot reach, the connection
cord is separated from the main body so that the user can use the vacuun cleaner with
the DC power output from the battery installed in the main body. Therefore,
convenience of use of the cleaning device can be improved. The details of the em-
bodiments are set forth in the accompanying drawings and the description below.
Other features will be apparent from the description and drawings, and from the
claims.

Brief Description of the Drawings
[26] Fig. 1 is a perspective view of a vaaum cleaner according to an embodiment of the

present invention;

[27] Fig. 2 is a schematic perspective view of an internal structure of the vacawm cleaner
of Fig. 1;
(28] Fig. 3 is a schematic view illustrating a state where a main body of the vacum

cleaner of Fig. 1 is mounted on a cleaner mount of the vacum cleaner;

[29] Fig. 4 is a schematic view illustrating a state where a cleaner mount of the vacum
cleaner of Fig. 1 contacts a floor; and

[30] Fig. 5 is a control block diagram of the vacuum cleaner of Fig. 1;
Mode for the Invention

[31] Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer to
the same or like parts. The particulars shown herein are by way of example and for
purposes of illustrative discussion of the embodiments of the present invention only
and are presented in the cause of providing what is believed to be the most useful and
readily understood description of the principles and conceptual aspects of the present

invention. In this regard, no attempt is made to show structural details of the present
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invention in more detail than is necessary for the fundamental understanding of the
present invention, the description is taken with the drawings making apparent to those
skilled in the art how the forms of the present invention may be embodied in practice.

Fig. 1 is a perspective view of a vaaum cleaner according to an embodiment of the
present invention.

Referring to Fig. 1, a vacum cleaner of an embodiment of the present invention
includes a main body 100 defining an outer appearance of the vacuum cleaner and a
cleaner mount 200 having a connection cord 240 connected to the main body 100, a
power cord 210, a cord reel 230 around which the connection and power cords 240 and
210 are wound, a case 220 housing the cord reel 230, and a mounting portion 202
formed on a top surface of the case 220.

The main body 100 has a mounting surface 102 that is formed in a shape cor-
responding to the mounting portion 202 formed on the case so that the main body 100
can snugly seat on the mounting portion 202 of the cleaner mount 200.

In addition, the main body 100 is provided with a connection cord insertion hole 104
in which the connection cord 240 is inserted. The connection cord insertion hole 104
functions as a passage along which the connection cord 240 supplies AC power.

The connection cord 240 is a connection terminal connecting the main body 100 to a
power outlet (not shown). By connecting the connection cord 240 to the main body
100, the main body 100 is driven using the AC power. By disconnecting the
connection cord 240 with the main body 100, the main body 100 may be driven using
DC power.

The cord reel 230 is installed in the lower case 220 of the cleaner mount 220. The
cord reel 230 is constructed to have rotational elasticity so that the connection cord can
be automatically wound there around. A first end portion of the cord wound around the
cord reel 230 is the connection cord 240 that is connected to the main body 100. A
second end portion of the cord wound around the cord reel 230 is the power cord that
is connected to the power outlet. The connection cord 240 extends through a
connection cord hole 240. The connection cord hole 240 has a diameter less than a
diameter of a connector portion formed at an extreme end of the connection cord 240
so that the connection portion cannot be inserted into the lower case 220.

The cleaner mount 200 having the cord reel 230 is separated from the main body 100
and thus a weight of the main body 100 can be minimzed. In addition, the separation
of the cleaner mount 200 from the main body allows a user to effectively perform the

cleaning work without being interfered with the cord.
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The connection cord or the power cord can extend from the cord reel 230 step by
step. This reduces the entangling phenomenon of the cords during the cleaning work.

FIG. 2 is a schematic perspective view of an internal structure of the vacaum cleaner.

Referring to FIG. 2, provided in the main body 100 are an AC power source 122 for
supplying AC power from an external power source to a control unit or a charging
device, a charging device 120 receiving the power from the AC power source 122, a
battery for storing DC power charged by the charging device 120, a control unit 140
identifying the AC power or the DC power and driving the main body in accordance
with the identified power, and a motor 150 that is driven in accordance with an AC or
DC power driving command from the control unit 140.

The AC power soaurce 122 has a power distributing structure that supplies the electric
power to the control unit and, at the same time, supplies the charging power to the
charging device. The power distributing structure is realzed by properly arranging
diodes and thus configured to rectify an AC current into a DC current in a state where
it is connected to the AC power saurce and supply the rectified DC current to the
charging device 120.

The power distributing structure supplies power, which remains after the AC power
input through the AC power source 122 is used for driving the motor of the vacaim
cleaner, to the charging device.

The charging device 120 is provided at a rear portion of the main body 100 and
connected to the AC power source 122 connected to the connection cord 240 to charge
the battery with DC power using the AC power supplied from the AC power source
122.

The battery 130 stores the DC power charged from the charging device 120. When
the connection cord 240 is disconnected with the AC power source 122, the battery
130 drives the main body 100 by supplying the DC power. The battery 130 is provided
near a weight center (i.e., a center of the main body) in order to maintain a weight
balance of the main body 100.

The battery 130 is charged with the DC power by the charging device 120 even in
the course of the main body 100 is driven by the AC power.

The control unit 140 allows the motor 150 to be driven by the AC power when the
connection cord 240 is connected to the AC power source 122. When the connection
cord 240 is disconnected with the AC power source 122, the control unit 140 allows
the motor to be driven by the DC power.

In more detail, the control unit 140 has a power detecting circuit 142 for detecting if
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the power applied is the AC power or DC power. The power detecting circuit 142
detects if the power applied to the control unit 140 is the AC power or DC power. The
control unit receiving the detecting signal from the power detecting circuit 142
transmits a control signal to the motor 150 that is automatically converted in
accordance with a level difference between the AC power and the DC power.

The suction motor 150 has an inverter for selecting the AC power or DC power in
accordance with the control signal transmitted from the control unit 140. The suction
motor 150 may be a switched reluctance motor that automatically starts or stops in
accordance with whether the power is applied from the AC power source or the
battery.

In a state where the suction motor 150 cannot be applied with the power (AC power)
from the AC power source, the battery supplies the DC power to the suction motor
150. At this point, the battery is mounted near the weight center (i.e., center portion) of
the main body to prevent weight center unbalance of the main body, which may be
caused by the weight of the battery.

With the above-described vacum cleaner, the user can change the power from the
AC power to the DC power or from the DC power to the AC power by simply taking
the power cord in and out the power outlet. For example, in the course of using the
vacum cleaner with the DC power, the user can convert the power to the AC power
by simply taking the power cord out from the power autlet.

Fig. 3 is a schematic view illustrating a state where the main body of the vacam
cleaner is being mounted on the cleaner mount of the vacam cleaner according to an
embodiment of the present invention, and Fig. 4 is a schematic view illustrating a state
where the cleaner mount of the vacuumn cleaner contacts a floor according to an
embodiment of the present invention.

Referring to Fig. 3, the main body 100 is mounted on the cleaner mount 200. The
mounting portion 202 defined on the top surface of the cleaner mount 200 is shaped to
correspond to the coupling surface 102 of the main body 100.

Accordingly, the coupling surface 102 of the main body 100 can snugly seat on the
mounting portion 202 of the cleaner mount 200.

The connection cord 240 extends from the connection cord hole 242 formed on the
front and side surface of the cleaner mount 200.

Meanwhile, the connection cord and the power cord wind in and out in a direction
parallel with the floor on which the cleaner mount 200 is disposed. Accordingly, since

the extending direction of the connection and power cords coincides with a direction
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where a tension is applied to the cleaner mount as the cleaner main body moves, no
rotational moment is applied to the cleaner mount.

Accordingly, the cleaner mount is not turned over even when the main body moves.
Further, the tangling of the cords can be prevented.

Needless to say, the connection cord is inserted in the main body in a direction
parallel with a bottom surface of the main body so that the connection cord 240 can
wind out from the cleaner mount in a direction parallel with a bottom surface of the
mount.

Therefore, as shown in the drawings, when the main body 100 is erected and coupled
to the cleaner mount 200, the connection cord 240 may be separated from the main
body. On the other hand, the main body 100 may be erected on the cleaner mount 200
in a state where the connection cord is inserted in the main body 100. In order to
realze this, a space for connecting the connection cord to the connection cord terminal
104 should be formed between the mount portion 202 and the coupling surface 102 of
the main body.

Needless to say, when the connection cord terminal 104 is not located on the
caupling surface 102 of the main body, the space may not be required.

When the main body 100 is erected on the cleaner mount 200 in a state where the
connection cord 240 is connected to the connection cord terminal 104, the battery can
be charged.

Referring to Fig. 4, a frictional member 260 may be attached on the bottom surface
of the cleaner mount 200 to increase the frictional force with the floor. The frictional
member 260 may be formed of rubber in a circular or rectangular shape. The frictional
member 260 contacts the floor.

When the frictional member 260 closely contacts the floor, the movement of the
main body 100 can be minimrzed as the frictional force is applied to the cleaner mount
200 in an opposite direction to a direction in which the cords extend the cleaner mount
200 when the main body 100 moves.

Fig. 5 is a control block diagram of the vacaim cleaner according to an embodiment
of the present invention.

Referring to Fig. 5, when the main body 100 is connected to the power outlet, the DC
power is charged in the battery 130 by the charging device 120 and, at the same time,
the power detecting circuit 142 detects if the power is the DC or AC power.

When it is detected that the power is the AC power, the control unit 140 transmits the

driving signal to the motor 150 so that the vacum cleaner is driven with the AC
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power. At this point, the motor 150 is antomatically converted in an AC power driving
mode by the inverter 150.

When the main body 100 is disconnected with the power autlet, the vacuun cleaner
is driven with the DC power stored in the battery 130. The power detecting circuit 142
detects this and transmits the corresponding driving signal to the motor 150 so that the
vacum cleaner is driven with the DC power. At this point, the motor 150 is auto-
matically converted in a DC power driving mode by the inverter 150.

According to the present invention, when the vacum cleaner operates with the AC
power, the battery can be continuously charged. When the vacaum cleaner does not
operate, the main body of the vacaim cleaner can be snugly fixed on the cleaner
mount.

Further, when the user intends to clean a place where the external power cannot be
used, the connection cord is separated from the main body so that the user can use the
vaaum cleaner with the DC power output from the battery installed in the main body.
Therefore, the cleaning convenience can be improved.

In addition, since the AC/DC power conversion can be realzed without using any
mechanical switch, the user can operate the vacum cleaner with the AC power in the
course of performing the cleaning work with the DC power.

Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.

The foregoing embodiments and advantages are merely exemplary and are not to be
construed as limiting the present invention. The present teaching can be readily applied
to other types of apparatuses. The description of the present invention is intended to be
illustrative, and not to limit the scope of the claims. Many alternatives, modifications,
and variations will be apparent to those skilled in the art.

The illustrations of the embodiments described herein are intended to provide a
general understanding of the structure of the various embodiments. The illustrations

are not intended to serve as a complete description of all of the elements and features
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of apparatus and systems that utilze the structures or methods described herein. Many
other embodiments may be apparent to those of skill in the art upon reviewing the
disclosure. Other embodiments may be utilzed and derived from the disclosure, such
that structural and logical substitutions and changes may be made without departing
from the scope of the disclosure. Accordingly, the disclosure and the figures are to be
regarded as illustrative rather than restrictive.

One or more embodiments of the disclosure may be referred to herein, individually
and/or collectively, by the term "invention" merely for convenience and without
intending to voluntarily limit the scope of this application to any particular invention
or inventive concept. Moreover, although specific embodiments have been illustrated
and described herein, it should be appreciated that any subsequent arrangement
designed to achieve the same or similar purpose may be substituted for the specific
embodiments shown. This disclosure is intended to cover any and all subsequent
adaptations or variations of various embodiments. Combinations of the above em-
bodiments, and other embodiments not specifically described herein, will be apparent
to those of skill in the art upon reviewing the description.

The above disclosed subject matter is to be considered illustrative, and not re-
strictive, and the appended claims are intended to cover all such modifications, en-
hancements, and other embodiments which fall within the true spirit and scope of the
present invention. Thus, to the maximum extent allowed by law, the scope of the
present invention is to be determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be restricted or limited by the
foregoing detailed description.

Although the invention has been described with reference to several exemplary em-
bodiments, it is understood that the words that have been used are words of description
and illustration, rather than words of limitation. As the present invention may be
embodied in several forms without departing from the spirit or essential characteristics
thereof, it should also be understood that the above-described embodiments are not
limited by any of the details of the foregoing description, unless otherwise specified.
Rather, the above-described embodiments should be construed broadly within the
spirit and scope of the present invention as defined in the appended claims. Therefore,
changes may be made within the metes and bounds of the appended claims, as
presently stated and as amended, without departing from the scope and spirit of the

invention in its aspects.
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Industrial Applicability

According to the present invention, when the vacmm cleaner operates with the AC
power, the battery can be continuously charged. When the vaaum cleaner does not
operate, the main body of the vacmim cleaner can be snugly fixed on the cleaner
mount. Therefore, the embodiments of the vaccum cleaner have high industrial ap-

plicability.
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Claims

A vacum cleaner comprising:

a main body not having a cord reel; and

a coupling surface that is formed on the main body to detachably support a
mount having a cord reel.

The vacum cleaner according to claim 1, wherein the main body includes a
charging device and a battery.

The vacuum cleaner according to claim 2, wherein the battery is provided at a
center or weight center of the main body.

The vacum cleaner according to claim 1, wherein the main body further
includes a switched reluctance motor that automatically starts and stops in
accordance with whether electric power is applied or not.

The vacmm cleaner according to claim 1, wherein the main body includes an
inverter for performing an AC/DC conversion or a DC/AC conversion.

The vacum cleaner according to claim 1, wherein the main body includes a
control unit that selects a DC power input from the battery or an AC power input
from the cord reel.

The vacum cleaner according to claim 6, wherein the control unit includes a
power detecting circuit that detects if the input power is the AC or DC power
using a voltage difference between the AC power and the DC power.

A vacum cleaner comprising:

a main body that is detachably mounted on a mount having a cord reel;

a motor and a battery that are provided in the main body;

an AC power source that is provided in the main body and connected to a power
autlet by the cord reel;

a charging device receiving power from the AC power source and charging the
battery; and

a control unit selecting one of power output from the battery and power output
from the AC power source.

The vacuum cleaner according to claim 8, wherein the control unit includes a
power detecting circuit that detects if the input power is the AC or DC power
using a voltage difference between the AC power and the DC power.

The vacum cleaner according to claim 8, wherein the motor is a switched

reluctance motor that antomatically starts and stops in accordance with whether
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electric power is applied or not.

The vacuum cleaner according to claim 8, wherein the battery is provided at a
center or weight center of the main body.

The vacuum cleaner according to claim 8, wherein the AC power source includes
a power distributing structure that distributes the power to the control unit and
the charging device.

A cleaner mount comprising:

a cord reel;

a power cord that winds in and out in a first direction of the cord reel and is
connected to an external power source;

a connection cord that winds in and out in a second direction of the cord reel and
is connected to a main body of a vacum cleaner;

a mounting portion that is configured to detachably support the main body of the
vacaum cleaner; and

a case that houses the cord reel and supports the mounting portion.

The cleaner mount according to claim 13, wherein the maunting portion is
tormed in a shape corresponding to a coupling surface of the main body.

The cleaner mount according to claim 13, wherein the mounting portion is
configured to enclose the coupling surface of the main body so as to support the
main body that is erected.

The cleaner mount according to claim 13, wherein the power cord and the
connection cord wind in and out in a direction parallel with a bottom surface of
the case.

The cleaner mount according to claim 13, wherein the power cord and/or the
connection cord winds in and out step by step.

The cleaner mount according to claim 13, wherein the case has a frictional
portion that is formed on a bottom surface to resist against tension of the
connection cord and/or the power cord.

A vacuum cleaner set comprising:

a vacaum cleaner as claimed in claim 1; and

a cleaner mount comprising:

a cord reel;

a power cord that winds in and out in a first direction of the cord reel and is
connected to an external power source;

a connection cord that winds in and out in a second direction of the cord reel and
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is connected to a main body of a vacum cleaner;

a mounting portion that is configured to detachably support the main body of the
vacaam cleaner; and

a case that houses the cord reel and supports the mounting portion.

A vacum cleaner set comprising:

a vacaum cleaner as claimed in claim &; and

a cleaner mount comprising:

a cord reel;

a power cord that winds in and out in a first direction of the cord reel and is
connected to an external power source;

a connection cord that winds in and out in a second direction of the cord reel and
is connected to a main body of a vacum cleaner;

a mounting portion that is configured to detachably support the main body of the
vacaum cleaner; and

a case that houses the cord reel and supports the mounting portion.
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