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ABSTRACT
A dryer includes a cabinet that defines an outer appearance of the dryer and
has at least one opening, a main drum rotatably disposed in the cabinet and
configured to accommodate an object to be dried, a door portion coupled to the
cabinet and configured to open and close the opening of the cabinet, and a sub drum
rotatably mounted to the door portion and extending toward an inner space of the
cabinet. The sub drum defines an accommodation space that is separated from the

inner space of the main drum.
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ORIGINAL COMPLETE SPECIFICATION
STANDARD PATENT

Invention Title
Dryer

The following statement is a full description of this invention, including the best method
of performing it known to me/us:-
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TECHNICAL FIELD
The present disclosure relates to a dryer and a method for controlling the same,

e.g., adryer having a dehumidifying module mounted thereto.

BACKGROUND

Generally, a clothes dryer is an apparatus that can dry, or evaporate moisture in,
the laundry by, for example, blowing a hot blast of air generated by a heater into a drum.

The clothes dryer may be classified into an exhausting type clothes dryer and a
condensing type clothes dryer, according to whether wet air having passed through the
drum after a drying operation is further circulated or not.

The clothes dryer may be operated as follows. First, an object to be dried may be
accommodated in the drum, and a hot blast of air may be introduced into the drum by a
heater, a heat pump, etc. Due to the hot blast of air, the wet object that is in the drum can
be dried.

Because the drum in a conventional clothes dryer has a single space, it may not be
possible to separately dry objects according to a type of the object to be dried. In some
cases, when the amount of laundry to be dried is small, drying efficiency may be
drastically lowered due to a large empty volume inside the drum.

It is desired to address or ameliorate one or more disadvantages or limitations

associated with the prior art, or to at least provide a useful alternative.

SUMMARY

In accordance with the present invention there is provided a dryer comprising:

a cabinet that defines an outer appearance of the dryer and has at least one
opening;

a main drum rotatably disposed in the cabinet and configured to accommodate an
object to be dried;

a door portion coupled to the cabinet and configured to open and close the opening

of the cabinet, wherein the door portion includes:
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a motor configured to generate a rotational force in an attached state to one
side of the door portion; and

a gear unit having a saw teeth shape, connected to an end part of the motor,
and configured to be rotated by the motor,

a sub drum having a sub drum gear located on an outer circumferential surface
thereof, the sub drum gear configured to be rotated by being engaged with the gear unit,
the sub drum rotatably mounted to the door portion and extending toward an inner space of
the cabinet, and the sub drum forming an accommodation space separated from the inner
space of the main drum; and

a damper unit rotatably mounted to an exhaustion flow path where outlets of a first
flow path and a second flow path meet with each other, and the damper unit is configured
to selectively open and close each of the outlets of the first flow path and the second flow
path, wherein the first passage forms a flow path along which air is discharged out of the
main drum, and the second passage forms a flow path along which air is discharged out of

the sub drum.

BRIEF DESCRIPTION OF THE DRAWINGS
Some embodiments of the present invention are hereinafter described, by way of
non-limiting example only, with reference to the accompanying drawings, in which:

FIG. 1 is a schematic view illustrating an example dryer;

FIG. 2 is a schematic view illustrating an example sub drum that has been
separated from a door portion of the dryer of FIG. 1;

FIG. 3 is a conceptual view illustrating an example coupled state of the sub drum
of FIG. 2 to a motor provided in the door portion, in a case where the sub drum is mounted
to the inside of the door portion;

FIGS. 4A and 4B are sectional views illustrating an example movement of a
damper unit configured to selectively open and close a first flow path or a second flow
path, respectively;

FIGS. 5A and 5B are conceptual views illustrating an example state of a control
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panel unit and a blocked state of a second flow path by a damper unit,
respectively, when a main drum is driven;

FIGS. 6A and 6B are conceptual views illustrating an example state of a control
panel unit and a damper unit, respectively, when only a sub drum is driven; and

FIGS. 7A and 7B are conceptual views illustrating a state of a control panel unit

and a damper unit, respectively, when both a main drum and a sub drum are driven.

DETAILED DESCRIPTION

According to one aspect, a dryer includes a cabinet that defines an outer appearance
of the dryer and has at least one opening, a main drum rotatably disposed in the cabinet
and configured to accommodate an object to be dried, a door portion coupled to the cabinet
and configured to open and close the opening of the cabinet, and a sub drum rotatably
mounted to the door portion and extending toward an inner space of the cabinet. The sub
drum defines an accommodation space that is separated from the inner space of the main
drum.

Implementations according to this aspect may include one or more of the following
features. For example, the door portion may include a lid member having a front window,
and an accommodation member hinge-coupled to the lid member and defining a space for
accommodating the sub drum. The accommodating member may be configured to open
and close the opening of the cabinet. The sub drum may be configured to be detachably
mounted to the lid member and the accommodation member. In some cases, the lid
member may include a rotation protrusion protruding toward the inner space of the cabinet,
and the sub drum may include a protrusion accommodation portion that corresponds to the
rotation protrusion, the protrusion accommodation portion being configured to rotatably
receive the rotation protrusion. The door portion may include a motor configured to
generate a rotational force, and a gear unit connected to one end of the motor and
configured to be rotated by the motor, the gear unit having a saw teeth shape. The sub
drum may include a sub drum gear located on an outer circumferential surface of the sub
drum, the sub drum gear being configured to be engaged with and rotated by the gear unit.

In some cases, the dryer according to this aspect may further include a first passage

defining a first flow path along which air is discharged out of the main drum, a second
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passage defining a second flow path along which air is discharged out of the sub drum, an
exhaustion passage defining an exhaustion flow path where outlets of the first and second
flow paths meet, and a filter unit disposed at the exhaustion flow path and configured to
filter foreign materials from the air discharged out of the first and second flow paths. Also,
the dryer may further include a damper unit that is rotatably mounted in the exhaustion
flow path, the damper unit being configured to selectively open and close each outlet of the
first flow path and the second flow path. The damper unit may be configured to open the
second flow path based on the object to be dried being accommodated in the main drum,
such that an area of air flow is increased compared to the second flow path being closed.
In some cases, the damper unit may be configured to block the first flow path based on the
object to be dried being accommodated in only the sub drum.

In some implementations, the cabinet may further include a control panel unit
disposed above the opening and configured to be manipulated by a user, and the control
panel unit may include a first dial for setting a drying mode of the main drum, and a
second dial for setting a drying mode of the sub drum. Moreover, the first and second dials
may be configured to be rotatable by a user’s manipulation, and the first and second dials
may be disposed to be concentric with each other. In some cases, the control panel unit
may further include a first LED configured to be turned on and off in response to an
operation of the first dial, and a second LED configured to be turned on and off in response
to an operation of the second dial, while the first and second LEDs may be configured,
based on both the first and second dials being set to the drying mode, to be turned on. The
main drum and the sub drum may be configured to be rotatable at different speeds from
each other. The second dial may be configured to control a temperature of air introduced
into the sub drum.

Additionally, the damper unit may be configured to block the second flow path
based on the object to be dried being accommodated in only the main drum. In some
cases, a rear surface of the accommodation member may define a plurality of holes, the
plurality of holes being configured to allow passage of air from the main drum to the
accommodation member. Also, the sub drum may define a plurality of holes that are
configured to allow passage of air from the main drum to the sub drum. Rear or side
surfaces of the sub drum may define a plurality of holes that are configured to allow
passage of air from the main drum to the sub drum. The main drum and the sub drum may
be configured to be operated simultaneously. The main drum and the sub drum may be
configured to be operated independently from each other.

H:ixp\Interwovem\NRPortbRDCCAIXP\11841603_1.docx - 7/11/16
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FIG. 1 is a schematic view illustrating an example dryer according to one
implementation.

Referring to FIG. 1, the dryer 100 includes a cabinet 110 forming an outer
appearance of the dryer 100, and a main drum 140 rotatably installed in the cabinet 110
and having a plurality of lifters protruding from an inner circumferential surface of the
main drum 140. An introduction opening, through which laundry to be dried is introduced
into the cabinet 110, is formed on a front surface of the cabinet 110.

The introduction opening may be opened or closed by a door portion 130, and a
control panel unit 120 having various types of manipulation buttons for manipulating the
dryer and a display unit, may be disposed above the introduction opening. A drawer 150
may be provided at one side of the control panel unit 120, and a liquid to be injected into
the main drum 140 may be stored in the drawer 150.

The door portion 130 may include a lid member 131, and an accommodation
member 133 (refer to FIG. 2) that can be opened or closed by the lid member.

The accommodation member may be designed to open and close the introduction
opening of the dryer. The lid member 131 may be formed to open and close the
accommodation member.

FIG. 2 is a schematic view illustrating an example sub drum that has been
separated from the door portion of the dryer.

Referring to FIG. 2, the dryer according to one implementation includes the
cabinet 110 (refer to FIG. 1), the main drum 140 (refer to FIG. 1), the door portion 130
(refer to FIG. 1), and a sub drum 200.

The cabinet forms the outer appearance of the dryer, and at least one surface
thereof is open.

The main drum 140 (refer to FIG. 1) is rotatably disposed in the cabinet, and

H:ixp\Interwovem\NRPortbRDCCAIXP\11841603_1.docx - 7/11/16
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is configured to accommodate therein an object to be dried.

The door portion may be rotatably attached to the cabinet, and is configured
to open and close the opening of the cabinet.

The sub drum 200 is rotatably mounted to the door portion toward the inside
of the cabinet, and has a separate accommodation space from an inner space of the
main drum 140 such that an object to be dried can be accommodated in the
accommodation space.

As aforementioned, the door portion 130 may include the lid member 131,
and the accommodation member 133.

The lid member 131 may include a front window, and the lid member 131
may further include a frame which encloses the front window.

The front window may include a rotation protrusion 131a protruding toward
the inside of the cabinet, i.e., the inside of the drum. When the lid member is closed
after the sub drum 200 has been accommodated in the accommodation member 133,
the rotation protrusion may be fitted into a protrusion accommodation portion 231b of
the sub drum 200.

The accommodation member 133 may be hinge-coupled to the lid member
131. The accommodation member 133 forms a space for accommodating the sub
drum 200, and is configured to open and close the opening of the cabinet.

The sub drum 200 may be detachably mounted to the lid member and the
accommodation member 133. The sub drum 200 may include the protrusion
accommodation portion 231b formed in correspondence to the rotation protrusion
131a such that the rotation protrusion 131a may be rotatably fitted into the protrusion
accommodation portion 231b.

The sub drum 200 may include a sub drum lid member 210, and a sub drum

body 220.
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The sub drum body 220 is provided with a space where an object to be dried
having a small volume can be accommodated. Generally, the sub drum body 220
has a similar function and structure to the drum, but has a smaller size. The sub
drum body 220 may accommodate therein an object to be dried having a small
volume, such as socks or underwear.

The sub drum lid member 210 may be formed to open and close the sub
drum body 220. As illustrated in the drawings, the sub drum lid member 210 may be
rotatably connected to the sub drum body 220 via, for example, a hinge.

The protrusion accommodation portion 231b may be formed at the sub drum
lid member 210. A sub drum lift 221 may be formed in the sub drum body 220.

A plurality of holes 136 may be provided on a rear surface 135 of the
accommodation member 133. Hot blast of air, which is introduced into the main drum
140, may be transferred to the sub drum 200 through the holes. A plurality of holes
may be formed at the sub drum 200 such that the hot blast of air is transferred to the
sub drum body 220.

An accommodation member protrusion 133a may be protruding from the rear
surface 135 of the accommodation member 133. And an accommodation member
protrusion accommodation portion 233b may be recessed from a rear surface of the
sub drum body 220, such that the accommodation member protrusion 133a is
accommodated therein.

Due to the rotatable coupling between the protrusions 131a, 133a and the
accommodation portions 231b, 233b, the sub drum 200 accommodated in the
accommodation member 133 may be rotatable.

FIG. 3 is a conceptual view illustrating an example coupled state of the sub
drum 200 to a motor 137 provided in the door portion, in a case where the sub drum

200 is mounted to the inside of the door portion.
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Referring to FIG. 3, the door portion may include the motor 137 and a gear
unit 138. The motor may generate a rotational force by receiving electric power.

The gear unit 138 may be connected to one end of the motor so as to be
rotatable by the motor 137. The gear unit 138 may be formed to have a saw teeth
shape or a concaved-convex shape so as to be engaged with a sub drum gear 236.

The sub drum 200 may include the sub drum gear 236 formed on an outer
circumferential surface of the sub drum 200 so as to be engaged with the gear unit
138. In some cases, the sub drum gear 236 may be formed on an outer
circumference of the sub drum body 220.

The sub drum and the gear unit are shown disposed such that the gear unit
138 and the sub drum gear 236 are engaged with each other when the sub drum
200 is accommodated in the accommodation member 133. Once a drying process is
started, the motor 137 is rotated and thus the sub drum 200 can be rotated in the
accommodation member 133.

In this case, the aforementioned protrusions 131a, 133a and the
accommodation portions 231b, 233b may act as a rotation shatft.

FIGS. 4A and 4B are sectional views illustrating example movements of a
damper unit 180 configured to selectively open and close a first flow path 161 or a
second flow path 162. More specifically, FIG. 4A illustrates a blocked state of the
first flow path 161 along which air is discharged from the main drum 140 to the
outside, and FIG. 4B illustrates an open state of the first flow path 161 and the
second flow path 162.

As illustrated, air may be introduced from a rear surface of the sub drum
body 220, and then may be discharged to the outside through a lower part of the sub
drum 200. Referring also back to FIG. 2, the sub drum body 220 may be provided

with a plurality of holes through which air flows, on a rear surface and side surfaces
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thereof, and air may flow through the plurality of holes.

The first flow path 161 is a flow path along which air is discharged from the
main drum 140 to the outside, and the second flow path 162 is a flow path along
which air is discharged from the sub drum 200 to the outside.

An exhaustion flow path is a flow path where the first flow path 161 and the
second flow path 162 meet with each other, and a filter unit 170 configured to filter
foreign materials included in air may be disposed at the exhaustion flow path.

The first flow path 161 and the second flow path 162 may be formed close to
each other. The dryer may further include the damper unit 180 configured to
selectively open and close one of the first flow path 161 and the second flow path
162.

The damper unit 180 may be formed at the door portion adjacent to the
exhaustion flow path. However, the present invention is not limited to such a position.
That is, the damper unit 180 may be installed on any position where one of the first
flow path 161 and the second flow path 162 is selectively open and closed.

In a case where an object to be dried is accommodated only in the sub drum
200, the first flow path 161 may be blocked as shown in FIG. 4A, such that air flow is
concentrated to the sub drum 200. This may enhance drying efficiency inside the sub
drum 200. In some cases when an object to be dried is accommodated in the main
drum 140, both the first flow path 161 and the second flow path 162 may be open as
shown in FIG. 4B, such that an air flow area is increased. This may increase the
amount of air introduced into the main drum 140.

FIG. 5A illustrates an example state of a control panel unit, and FIG. 5B
illustrates an example blocked state of the second flow path 162 by the damper unit
180.

The cabinet may further include a control panel unit 120 disposed above the
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opening and formed to be manipulated by a user. The control panel unit 120 may
include a first dial 121 for setting a drying mode of the main drum 140, and a second
dial 122 for setting a drying mode of the sub drum 200. The first and second dials
121, 122 may be formed to be rotatable independently. As each of the first and
second dials 121, 122 is rotated, various drying modes may be selected.

The first and second dials 121, 122 may be formed to be rotatable by a
user’s manipulation, and may be disposed to be concentric with each other. This
may provide an aesthetic effect and may allow a user to recognize an operation state
of the control panel unit 120 in an intuitive manner.

The control panel unit may further include a first LED 121a turned on and off
in response to an operation of the first dial, and a second LED 122a turned on and
off in response to an operation of the second dial. When both the first and second
dials are disposed in a drying mode, the first and second LEDs 121a, 122a may be
turned on.

Referring to FIG. 5A, the first dial for selecting a drying mode of the main
drum 140 may be set to select one of drying modes. Then, the first LED may be
turned on.

Referring to FIG. 5B, an object to be dried may be accommodated in the
main drum 140. The damper unit 180 may be rotated to block the second flow path
162 such that air is discharged to the outside along the first flow path 161, at a rear
side of the main drum 140. in some cases, as shown earlier in FIG. 4B, the damper
unit 180 may be rotated to open both the first flow path 161 and the second flow path
162, such that an area of the flow path along which air flows is increased.

FIGS. 6A and 6B are conceptual views illustrating an example state of the
control panel unit and the damper unit 180, respectively, when only the sub drum

200 is driven.

10
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Referring to FIGS. 6A and 6B, the damper unit 180 may be rotated to block
the first flow path 161 when an object to be dried is accommodated in only the sub
drum 200.

The second dial 122 may be formed to control a temperature of air
introduced into the sub drum 200. Such temperature control may be utilized, for
example, when an object to be dried has a comparatively smaller volume to be
accommodated in the sub drum 200, and the object to be dried includes an object
that should be dried at a low temperature (e.g., silk).

FIGS. 7A and 7B are conceptual views illustrating an example state of the
control panel unit and the damper unit 180, respectively, when both the main drum
140 and the sub drum 200 are driven.

Referring to FIGS. 7A and 7B, the main drum 140 and the sub drum 200 may
be provided with motors for rotating the main drum 140 and the sub drum 200, and
may be formed to be rotatable at different speeds when the first and second dials
121, 122 are manipulated. Accordingly, the sub drum 200 may be rotated at a lower
speed than the main drum 140.

An object to be dried may be accommodated in both the main drum 140 and
the sub drum 200. And both the first dial and the second dial are in a drying mode.
As a result, both the first LED and the second LED are turned on, and the damper
unit 180 opens both the first flow path 161 and the second flow path 162.

According to the present disclosure, since an object to be dried having a
comparatively smaller volume can be accommodated in the sub drum 200, a drying
operation suitable for the sub drum 200 may be performed at a space separated
from the main drum.

Moreover, since air flow can be selected as the damper unit opens and

closes one of the first and second flow paths or both the first and second flow paths,

11
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drying efficiency and energy efficiency may be enhanced.

As the present features may be implemented in several forms without
departing from the characteristics thereof, it should also be understood that the
above-described examples are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be construed broadly within
its scope as defined in the appended claims. Therefore, all changes and
modifications that fall within the metes and bounds of the claims, or equivalents of
such metes and bounds, are therefore intended to be embraced by the following

claims.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" and
"comprising”, will be understood to imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of any other integer or step or group
of integers or steps.

The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general

knowledge in the field of endeavor to which this specification relates.

12
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A dryer comprising:

a cabinet that defines an outer appearance of the dryer and has at least one
opening;

a main drum rotatably disposed in the cabinet and configured to accommodate an
object to be dried;

a door portion coupled to the cabinet and configured to open and close the opening
of the cabinet, wherein the door portion includes:

a motor configured to generate a rotational force in an attached state to one
side of the door portion; and

a gear unit having a saw teeth shape, connected to an end part of the motor,
and configured to be rotated by the motor,

a sub drum having a sub drum gear located on an outer circumferential surface
thereof, the sub drum gear configured to be rotated by being engaged with the gear unit,
the sub drum rotatably mounted to the door portion and extending toward an inner space of
the cabinet, and the sub drum forming an accommodation space separated from the inner
space of the main drum; and

a damper unit rotatably mounted to an exhaustion flow path where outlets of a first
flow path and a second flow path meet with each other, and the damper unit is configured
to selectively open and close each of the outlets of the first flow path and the second flow
path, wherein the first passage forms a flow path along which air is discharged out of the
main drum, and the second passage forms a flow path along which air is discharged out of

the sub drum.

2. The dryer of claim 1, wherein the door portion includes:

a lid member having a front window; and

an accommodation member hinge-coupled to the lid member and defining a space
for accommodating the sub drum, the accommodating member being configured to open

and close the opening of the cabinet.
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3. The dryer of claim 2, wherein the sub drum is configured to be detachably mounted

to the lid member and the accommodation member.

4. The dryer of claim 3, wherein the lid member includes a rotation protrusion
protruding toward the inner space of the cabinet, and

wherein the sub drum includes a protrusion accommodation portion that
corresponds to the rotation protrusion, the protrusion accommodation portion being

configured to rotatably receive the rotation protrusion.

5. The dryer of claim 1, further comprising:
a filter unit disposed at the exhaustion flow path and configured to filter foreign

materials from the air discharged out of the first and second flow paths.

6. The dryer of claim 1, wherein the damper unit is configured to open the second
flow path based on the object to be dried being accommodated in the main drum, such that

an area of air flow is increased compared to the second flow path being closed.

7. The dryer of claim 1, wherein the damper unit is configured to block the first flow

path based on the object to be dried being accommodated in only the sub drum.

8. The dryer of claim 1, wherein the cabinet further includes a control panel unit
disposed above the opening and configured to be manipulated by a user, and
wherein the control panel unit includes a first dial for setting a drying mode of the

main drum, and a second dial for setting a drying mode of the sub drum.

9. The dryer of claim 8, wherein the first and second dials are configured to be
rotatable by a user’s manipulation, and wherein the first and second dials are disposed to

be concentric with each other.
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10. The dryer of claim 8, wherein the control panel unit further includes:

a first LED configured to be turned on and off in response to an operation of the
first dial; and

a second LED configured to be turned on and off in response to an operation of the
second dial, and

wherein the first and second LEDs are configured, based on both the first and

second dials being set to the drying mode, to be turned on.

11. The dryer of claim 8, wherein the main drum and the sub drum are configured to be

rotatable at different speeds from each other.

12. The dryer of claim 11, wherein the second dial is configured to control a

temperature of air introduced into the sub drum.

13. The dryer of claim 1, wherein the damper unit is configured to block the second

flow path based on the object to be dried being accommodated in only the main drum.

14. The dryer of claim 3, wherein a rear surface of the accommodation member defines
a plurality of holes, the plurality of holes being configured to allow passage of air from the

main drum to the accommodation member.

15. The dryer of claim 14, wherein the sub drum defines a plurality of holes that are

configured to allow passage of air from the main drum to the sub drum.

16. The dryer of claim 14, wherein rear or side surfaces of the sub drum defines a
plurality of holes that are configured to allow passage of air from the main drum to the sub

drum.

17. The dryer of claim 1, wherein the main drum and the sub drum are configured to be

operated simultaneously.
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18. The dryer of claim 1, wherein the main drum and the sub drum are configured to be

operated independently from each other.
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