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(54) CLOTHES DRYER

(57) A clothes dryer comprising: a cabinet including FIG. 3
afront panel on which an inlet is formed, a drum rotatably

arranged in the cabinet and having a front opening and 1
arearopening, a front cover linking the inlet of the cabinet

and the front opening of the drum, and including a slope § N
portion having a diameter decreasing as being directed
toward the inlet of the cabinet from the front opening of
the drum, a rear cover connected to the rear opening of
the drum and having an air inlet formed at the rear cover
to allow air to be supplied toward the rear opening of the
drum, and a sensing device arranged on the slope portion
for sensing humidity in air discharged from the front open-
ing of the drum.
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Description
[Technical Field]

[0001] The disclosure relates to a clothes dryer, and
more particularly, to a clothes dryer including a sensing
device capable of sensing humidity of clothes.

[Background Art]

[0002] Ingeneral, dryers are devices capable of drying
a wet object contained in a drum by rotating the drum
while forcing hot and dry air to pass through the interior
of the drum. As a common example of the dryer, clothes
dryers targeting wet clothes are often used.

[0003] The dryer may control a time for a dry course
by detecting whether the object is dried, and terminate
the dry course when the drying is completed. Hence, a
sensor may be required for sensing humidity of the object.

[Disclosure]
[Technical Problem]

[0004] The disclosure may provide a clothes dryer in-
cluding a sensor capable of sensing humidity of clothes.
[0005] The disclosure may also provide a clothes dryer
capable of increasing accuracy in dryer operation time
of the dryer required for drying by sensing humidity of
clothes.

[Technical Solution]

[0006] In accordance with an embodiment of the dis-
closure, a clothes dryer includes a cabinet including a
front panel having an inlet through which objects are
placed, adrumrotatably arranged in the cabinet and hav-
ing a front opening and a rear opening, the drum config-
ured to have air flow along an interior of the drum from
the rear opening to the front opening; a front cover formed
to link the inlet of the cabinet and the front opening of the
drum, the front cover including a slope portion formed to
have a diameter decreasing the inlet of the cabinet from
the front opening of the drum, a rear cover formed to
connect to the rear opening of the drum and having an
air inlet formed at the rear cover to guide the air to flow
toward the rear opening of the drum from an exterior of
the drum, and a sensing device arranged on the slope
portion for sensing humidity in air discharged from the
front opening of the drum.

[0007] The clothes dryer may include a fan configured
to move the airinto the drum, a heat exchanger arranged
in the cabinet to cool the air discharged from the front
opening of the drum, and an air outlet formed in a lower
portion of the front cover so that the air discharged from
the front opening of the drum flows to the heat exchanger,
and the sensing device may be arranged in an upper
portion of the front cover.
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[0008] The drum may be rotated counterclockwise
while the drum is viewed from front to back of the drum,
and the sensing device may be arranged to lean to a right
side when the drum is viewed from front to back of the
drum.

[0009] The clothes dryer may further include a lighting
device adjacent to be close to the sensing device.
[0010] The clothes dryer may further include an elec-
trode sensor coupled to a lower portion of the slope por-
tion to sense humidity of objects in the interior of the
drum, and a controller configured to determine an oper-
ation time for the clothes dryer based on one of humidity
sensed by the electrode sensor or humidity sensed by
the sensing device.

[0011] The sensing device may include a sensor in-
cluding a sensing surface facing inside of the slope por-
tion; and a cover coupled to an inner wall of the slope
portion to cover the sensor.

[0012] The cover may include a cover surface ar-
ranged on the inner wall of the slope portion, and a
through hole penetrating the cover surface for the sens-
ing surface to be exposed to the inside of the slope por-
tion.

[0013] The sensing device may further include a filter
arranged between the cover surface and the sensor to
protect the sensor from foreign materials.

[0014] The cover may be a first cover, and the sensing
device couplable to the inner wall of the slope portion
and includes a second cover having a space to the first
cover for receiving the sensor and the filter.

[0015] The sensingdevice may include a printed circuit
board (PCB) wherein the sensor is mounted on the print-
ed circuit board (PCB), wherein the printed circuit board
(PCB) is placed on the second cover to be received be-
tween the first cover and the second cover.

[0016] The first cover may include a first guide passing
through the slope portion and formed to extend to outside
of the slope portion from the cover surface to guide a
wire electrically connected to the PCB.

[0017] The second cover may include a second guide
couplable to the first guide, passing through the slope
portion and formed to extend to outside of the slope por-
tion to guide the wire between the first guide and the
second guide.

[0018] In accordance with an embodiment of the dis-
closure, a clothes dryer may include a cabinet, a drum
arranged in the cabinet to receive clothes and having an
airinlet formed in the back, a front cover arranged in front
of the drum in the cabinet and forming a flow path linked
to the interior of the drum, and a sensing device mounted
in an upper portion of the front cover and including a
sensor facing the flow path to sense humidity in air dis-
charged from the interior of the drum.

[0019] The air inlet may be formed on one side on a
rear surface of the drum, and the sensing device may be
arranged to match the air inlet in a front-back direction.
[0020] The front cover may include a cover part couple
to the sensing device and formed to slopingly extend from
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back to front of the front cover to form the flow path.
[0021] The clothes dryer may further include an elec-
trode sensor coupled to a lower portion of the cover part
to sense humidity of the objects in the interior of the drum,
and a controller configured to determine an operation
time for the clothes dryer based on one of humidity
sensed by the electrode sensor or humidity sensed by
the sensing device.

[0022] In accordance with an embodiment of the dis-
closure, a clothes dryer may include a cabinet having an
inlet formed on a front, a drum arranged in the cabinet
for allowing air to flow from back to front of the drum, a
front cover arranged in front of the drum in the cabinet
and forming a flow path to link the inlet and the interior
of the drum, the front cover slopingly arranged for the
flow path to have smaller cross-sections toward the front,
and a sensing device mounted on the front cover to sense
humidity in air discharged from the front of the drum, the
sensing device including a sensor facing the flow path,
a cover surface arranged on an inner wall of the front
cover to cover the sensor, a cover including a hole pen-
etrating the cover surface for part of the sensor to be
exposed to the flow path, and a filter located between
the sensor and the cover surface to protect the sensor
from foreign materials.

[0023] The cover may be afirst cover, and the sensing
device may be coupled to the inner wall of the front cover
and may include a second cover for receiving the sensor
and the filter between the first cover and the second cov-
er.

[0024] The sensing device may include a PCB on
which the sensor is mounted and which is placed on the
second cover to be received between the first cover and
the second cover.

[0025] The sensing device may further include a first
guide passing through the front cover from the cover sur-
face of the first cover and extending to outside of the front
cover to guide a wire electrically connected to the PCB,
and a second guide coupled to the first guide, passing
through the front cover from the second cover and ex-
tending to outside of the front cover to guide the wire
between the first guide and the second guide.

[Advantageous Effects]

[0026] The disclosure may provide a clothes dryer in-
cluding a sensor capable of sensing humidity of clothes
by sensing a humidity of an air discharged from a drum.
[0027] The disclosure may provide a clothes dryer ca-
pable of properly controlling a drying time depending on
a dried state of clothes.

[Description of Drawings]
[0028]

FIG. 1is a perspective view illustrating a clothes dry-
er, according to an embodiment of the disclosure.

10

15

20

25

30

35

40

45

50

55

FIG. 2 is a perspective view illustrating the clothes
dryer of FIG. 1 viewed from a different angle.

FIG. 3 is a side cross-sectional view schematically
illustrating the clothes dryer of FIG. 1.

FIG. 4 is a front view schematically illustrating the
clothes dryer of FIG. 1.

FIG. 5 is a perspective view of the clothes dryer of
FIG. 1 with a cabinet omitted from the clothes dryer.
FIG. 6 is a perspective view of the clothes dryer of
FIG. 2 with a cabinet omitted from the clothes dryer.
FIG. 7 is a perspective view illustrating a drum and
a front cover of the clothes dryer of FIG. 6.

FIG. 8 is a perspective view illustrating a front cover
and a sensing device of the clothes dryer of FIG. 1.
FIG.9is aperspective viewillustrating the front cover
and the sensing device of FIG. 8 viewed from a dif-
ferent angle.

FIG. 10 is a perspective view illustrating the sensing
device of the clothes dryer of FIG. 5.

FIG. 11 is an exploded view of the sensing device
shown in FIG. 10.

FIG. 12is a perspective view illustrating the sensing
device of FIG. 10 viewed from a different angle.
FIG. 13 is an exploded view of the sensing device
shown in FIG. 12.

FIG. 14 is a control block diagram of a clothes dryer,
according to an embodiment of the disclosure.

[Mode for Invention]

[0029] Embodiments and features as described and
illustrated in the disclosure are merely examples, and
there may be various modifications replacing the embod-
iments and drawings at the time of filing this application.
[0030] Throughoutthedrawings, like reference numer-
als refer to like parts or components.

[0031] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to limit the disclosure. It is to be understood that
the singular forms "a," "an," and "the" include plural ref-
erences unless the context clearly dictates otherwise. It
will be further understood that the terms "comprises"
and/or "comprising," when used in this specification,
specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, integers, steps, operations, elements, compo-
nents, and/or groups thereof.

[0032] The terms including ordinal numbers like "first"
and "second" may be used to explain various compo-
nents, but the components are not limited by the terms.
The terms are only for the purpose of distinguishing a
component from another. Thus, a first element, compo-
nent, region, layer or room discussed below could be
termed a second element, component, region, layer or
section without departing from the teachings of the dis-
closure. Descriptions shall be understood as to include
any and all combinations of one or more of the associated
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listed items when the items are described by using the
conjunctive term "~ and/or ~," or the like.

[0033] The terms "front", "rear", "left" and "right" as
herein used are defined with respect to the drawings, but
the terms may not restrict the shape and position of the
respective components.

[0034] The following description will be focused on a
clothes dryer, but the disclosure is not limited thereto and
may be applied to a washer and dryer combined machine.
Furthermore, a clothes dryer 1 according to an embodi-
ment of the disclosure will be described as a vented dryer
that sucks in outside air, uses the air for drying and then
discharges the air, but is not limited thereto and a con-
denser type dryer or a circulating dryer may also be used.

[0035] Embodiments of the disclosure will now be de-
scribed in detail with reference to accompanying draw-
ings.

[0036] FIG. 1isaperspective view illustrating a clothes

dryer, according to an embodiment of the disclosure. FIG.
2 is a perspective view illustrating the clothes dryer of
FIG. 1 viewed from a different angle.

[0037] Referring to FIGS. 1 and 2, the clothes dryer
according to an embodiment of the disclosure may in-
clude a main body 10. The main body 10 may include a
cabinet. The cabinet 11 may be formed in the shape of
substantially a rectangular solid. The cabinet 11 may in-
clude a top cover 11 a, a side and rear cover 11b, and a
front panel 13.

[0038] A display 15 and a turnable switch 16 of the
dryer 1 may be arranged in an upper portion of the front
panel 13. The turnable switch 16 may be arranged for
the user to select a mode of the dryer 1 by grasping and
turning the tunable switch 16. The display 15 may display
e.g., an operation state of the dryer 1.

[0039] Aninlet 13a(see FIG. 3)formed in substantially
a circular shape when viewed from the front may be ar-
ranged at the front panel 13 of the main body 10, and the
inlet 13a may be opened or closed by a door 14 turnably
installed on the main body 10. A drum 40 (see FIG. 3)
may be rotatably installed in the main body 10. The drum
40 may receive objects to be dried, e.g., clothes. The
interior of the drum 40 is connected to the inlet 13a,
through which the object to be dried may be thrown into
the drum 40 and taken out when dried, while the inlet 13a
is opened by the door 14.

[0040] A suction port 23 for sucking in air for drying
and an exhaust port 34 for discharging air that has been
used up for drying may be arranged on the rear surface
of the dryer 1, e.g., the rear cover 11b of the cabinet. A
suction port cover 231 may be arranged to be detached
from and attached to the suction port 23. When foreign
materials are sucked into the suction port 23, the interior
may be cleaned after detachment of the suction port cov-
er 231.

[0041] FIG. 3 is a side cross-sectional view schemat-
ically illustrating the clothes dryer of FIG. 1.

[0042] Referring to FIG. 3, the clothes dryer according
to an embodiment of the disclosure may include an air
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supply unit 20 and an air discharge unit 30. The air supply
unit 20 may include a condenser 21, a heater 22, the
suction port 23, and an air inlet 24. The air supply unit
20 may bring air into the drum 40. For example, the air
inlet 24 may be linked to a rear opening 43. The air supply
unit 20 may be located on the upstream side of an interior
41 of the drum. Furthermore, the air supply unit 20 may
be located on the upstream side of the rear opening 43
of the drum 40. The air discharge unit 30 may include an
evaporator 31, a blower fan 32, an outlet 33, the exhaust
port 34, and a filter 35. The air discharge unit 30 may
make the air that has passed the drum 40 and the interior
of a front cover 70 to be discharged out of the main body
10. For example, the outlet 33 may be linked to the front
opening 42. The air discharge unit 30 may be located on
the downstream side of the interior 41 of the drum 40 and
the front opening 42. For example, the air discharge unit
30 may be arranged on the downstream side of a flow
path 71 formed in the front cover 70.

[0043] The clothes dryer according to an embodiment
of the disclosure may include the front cover 70. The front
cover 70 may be arranged between the front panel 13
and the drum 40 in the front-back direction. The front
cover 70 may be coupled to internal components of the
main body 10 and/or the cabinet 11, and may guide ro-
tation of the drum 40. The front cover 70 may be a front
duct 70 within which the flow path 71 is formed.

[0044] The clothes dryer according to an embodiment
of the disclosure may include a heat pump device. The
heat pump device may include a compressor 51, the con-
denser 21, an expansion device 52, and the evaporator
31. A refrigerant may flow in the heat pump device. Ac-
cordingly, the refrigerant may circulate in a series of proc-
esses including compression, condensation, expansion,
and evaporation. The condenser 21 and the evaporator
31 may correspond to a heat exchanger for exchanging
heat with air.

[0045] The compressor 51 compresses a refrigerant
gas into a high-temperature and high-pressure state and
discharges the refrigerant gas, and the discharged re-
frigerant gas flows into the condenser 21. The condenser
21 may condense the compressed refrigerantinto a liquid
state and radiate heat around through the condensation
process. The expansion device 52 expands the high-tem-
perature and high-pressure liquid refrigerant condensed
by the condenser 21 to low-pressure liquid refrigerant.
The evaporator 31 evaporates the refrigerant expanded
by the expansion device 52 and returns the low-temper-
ature and low-pressure refrigerant gas to the compressor
51. The evaporator 31 may take heat from the surround-
ings through an evaporation process that changes a re-
frigerant liquid to a refrigerant gas.

[0046] Arrowsshownin FIG. 3indicate flows of air, and
solid line arrows show flows of air supplied to the interior
41 of the drum through the air inlet 24. Air outside the
main body 10 may be brought into the main body 10
through the air suction port 23. The air brought into the
main body 10 may pass the condenser 21 and/or the
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heater 22 arranged to be adjacent to the air suction port
23. Accordingly, the outside air having relatively low tem-
perature may be relatively heated while passing the con-
denser 21 and/or the heater 22. That is, the cool and dry
air outside the main body 10 turns into hot and dry air
while passing the condenser 21. The hot and dry air may
contain a lot of steam.

[0047] This hot and dry air may be bought in through
the rear opening 43 of the drum 40 through the air suction
port 23 to dry clothes 2. Air that has taken moisture from
the clothes 2 may contain lots of steam again. The air
inside the drum containing lots of stem may flow toward
the air discharge unit 30 from the front opening 42 of the
drum 40.

[0048] Dotted arrows show flows of air discharged from
the interior 41 of the drum, and the hot and humid air
discharged from the drum 40 may pass the front cover
70 and the outlet 33 formed at the side of the front cover
70 and then pass through the evaporator 31 arranged in
the air discharge unit 30. The air robbed of heat while
passing the evaporator 31 may be cooled down and may
have less moisture. That is, the hot and humid air dis-
charged from the drum 40 may turn to cool and dry air
while passing the evaporator 31. The air that has become
cool and dry after passing the evaporator 31 is dis-
charged out of the main body 10.

[0049] Suction and discharging of the air may be per-
formed by the blower fan 32 arranged in the air discharge
unit 30. For example, the blower fan 32 may blow the air
inside the main body 10 so that the air passes the interior
41 of the drum. The air discharged to the air discharge
unit 30 from the drum 40 may contain various foreign
materials such as lint produced in the drying process,
which may be filtered out by the filter 35 arranged at the
entrance of the air discharge unit 30.

[0050] Condensatewater may be producedinthe proc-
ess where the hot and humid air discharged from the
drum 40 is cooled and dehydrated in the evaporator 31.
The condensate water may fall down from the evaporator
31 and be collected by a water collector bin 61.

[0051] An embodiment of the disclosure will now be
described from a different perspective.

[0052] The hot and dry air that has passed the con-
denser 21 may flow to the interior 41 of the drum that
receives the clothes 2 through the air inlet 24. Humidity
and/or moisture of the air may increase while the air is
passing the clothes 2. The air may pass a front portion
of the drum 40 and flow to the front cover 70 arranged in
front of the drum 40. In other words, the front cover 70
may be arranged on the downstream side of the drum
40 from the point of air flow.

[0053] In this case, a sensing device 100 arranged in
an upper portion of the front cover 70 may sense humidity
in air discharged from the drum 40. For example, as the
sensing device 100 is arranged in the downstream side
of the drum 40, the sensing device 100 may sense tem-
perature and relative humidity of the air having passed
the clothes 2 and then discharged from the drum 40. Fur-

10

15

20

25

30

35

40

45

50

55

thermore, the sensing device 100 may be arranged at a
position matching the air inlet 24. For example, the air
inlet 24 may be formed on the left side from the rear
surface of the drum 40, and the sensing device 100 may
be coupled to an upper left portion of the front cover 70
to match the air inlet 24 in the front-back direction. For
example, the drum 40 may be rotated counterclockwise
when viewed from front to back of the drum 40, and the
sensing device 100 may be arranged to lean to the right
side when viewed from front to back of the drum 40. Ac-
cordingly, the air of the interior 41 of the drum may not
stagnate but flow to the sensing device 100 through the
clothes 2.

[0054] The clothes dryer may sense moisture or hu-
midity of the clothes 2 by sensing humidity in air being
discharged from the drum 40. In addition, the moisture
or humidity of the clothes 2 may be sensed by an elec-
trode sensor 180 arranged in a lower portion of the front
cover 70. For example, when touching the object to be
dried, the electrode sensor 180 may sense moisture or
humidity of the clothes.

[0055] A controller as will be described later may prop-
erly control an operation time for the dryer 1 based on
the moisture or humidity of an object to be dried (e.g.,
the clothes 2) sensed by the sensing device 100 or the
electrode sensor 180.

[0056] FIG. 4 is a front view schematically illustrating
the clothes dryer of FIG. 1.

[0057] Referring to FIG. 4, according to an embodi-
ment of the disclosure, the clothes dryer may include the
drum 40 rotatably arranged in the cabinet, the front panel
13 arranged in front of the drum 40 and having the inlet
13a formed thereon, and a front cover 70 coupled to the
sensing device 100. The sensing device 100 may be cou-
pled to an upper portion of the front cover 70. For exam-
ple, the sensing device 100 may be coupled to an upper
left portion of the front cover 70.

[0058] The interior 41 of the drum may receive the
clothes 2. The interior 41 of the drum may also be referred
to as a receiving chamber 41.

[0059] In an embodiment, the drum 40 of the clothes
dryer 1 may be rotated in one direction. For example, the
drum 40 may be rotated clockwise when viewed from the
frontof the clothes dryer. Inthis case, the clothes 2, which
are objects to be dried, may also be rotated clockwise,
and the rotating clothes 2 may fall to the bottom from an
upper portion of the interior 41 of the drum due to the
gravity. For example, the clothes 2 may fall to the bottom
from about twelve o’clock direction. The sensing device
100 is coupled to the upper left portion of the front cover
70, so the sensing device 100 may be least affected by
the clothes 2 that are moving.

[0060] FIG.5 s aperspective view of the clothes dryer
of FIG. 1 with a cabinet omitted from the clothes dryer.
FIG. 6 is a perspective view of the clothes dryer of FIG.
2 with a cabinet omitted from the clothes dryer.

[0061] Referring to FIGS. 5 and 6, the clothes dryers
according to an embodiment of the disclosure may in-
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clude the drum 40, the front cover 70, a rear cover 90
and a lighting device 80.

[0062] The interior space 41 of the drum 40 may re-
ceive the clothes 2. The front cover 70 may be arranged
in front of the drum 40, and the rear cover 90 may be
arranged behind the drum 40. The front cover 70 and the
rear cover 90 are described as separate components
from the drum 40, but are not limited thereto. For exam-
ple, the front cover 70 and the rear cover 90 may be
integrated in the drum 40. For example, the rear cover
90 may form the rear side of the drum 40. The rear cover
90 may be a rear panel 90.

[0063] The air inlet 24 may be formed at the rear cover
90. For example, the air inlet 24 may be formed on the
rear side of the drum 40. Air may be brought into the
interior 41 of the drum 40 through the air inlet 24. The air
may flow toward the front of the drum 40 via the interior
41 of the drum. The air that has passed the interior 41 of
the drum may flow to the front cover 70. The flow path
71 may be formed in the front cover 70. The front cover
70 may also be referred to as afrontduct 70. Forexample,
a cover part 72 may form the flow path 71. The cover
part 72 may also be referred to as a duct part 72. The air
discharged from the drum 40 may flow into the flow path
71. In other words, the flow path 71 may be arranged on
the downstream side of the interior 41 of the drum from
the point of air flows. The air flowing in the flow path 71
may flow to the evaporator 31 through the outlet 33 ar-
ranged in a lower portion of the cover part 72.

[0064] As the interior 41 of the drum receives the
clothes 2, the air flowing into the interior 41 of the drum
may pass the clothes 2. The air may absorb moisture
from the clothes 2 while passing the clothes 2, and thus,
humidity in the air may increase. The sensing device 100
may be mounted on the cover part72. The sensing device
100 may include the sensor 110. The sensor 110 may
face the flow path 71 formed in the front cover 70. Fur-
thermore, the sensor 110 may face the interior of the
cover part 72 and/or the interior 41 of the drum. The air
may flow to the front cover 70 and thus pass the flow
path 71. In other words, the sensor 110 of the sensing
device 100 may face the flow path 71 and come into
contact with the air in the flow path 71. The sensor 110
may contact the air in the flow path 71 and sense tem-
perature and/or humidity of the air. However, how the
sensor 110 senses humidity in air is not limited to the
above example.

[0065] Thelightingdevice 80 may illuminate the interior
41 of the drum and/or the interior of the front cover 70.
The sensing device 80 may be coupled to the front cover
70. For example, the lighting device 80 may be coupled
to the cover part 72 at a position near the sensing device
100. Accordingly, like the sensing device 100, the lighting
device 80 may be least affected by the clothes. However,
the position of the lighting device 80 is not limited to this
example.

[0066] Inanembodiment of the disclosure, the clothes
dryer may include an air inlet duct 24a coupled to the
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rear side of the rear cover 90 to cover the air inlet 24.
The air inlet duct 24a may be connected to the air suction
port 23. Furthermore, the clothes dryer may include an
air suction port cover 231 to cover an air suction port duct
23a arranged in a rear portion of the main body 10 to
form the air suction port 23, and the air suction port 23.
[0067] FIG. 7 is a perspective view illustrating a drum
and a front cover of the clothes dryer of FIG. 6.

[0068] Referring to FIG. 7, the front cover 70 may in-
clude the flow path 71 formed in the interior of the front
cover 70 to connect the inlet 13a of the front panel 13 to
the interior 41 of the drum, the cover part 72 forming the
flow path 71, a panel part 73, and an insertion part 74
inserted to the interior of the drum. The cover part 72
may guide air flowing in the flow path 71. The insertion
part 74 may be inserted to the interior 41 of the drum
from the perimeter of the drum 40. The cover part 72 may
be coupled to outlet ducts 33a and 33b by which the outlet
33 is formed.

[0069] The clothes dryer according to an embodiment
of the disclosure may include the sensing device 100 and
the electrode sensor 180.

[0070] The sensing device 100 may be coupled to an
upper portion of the cover part 72 and the electrode sen-
sor 180 may be coupled to a lower portion of the cover
part 72. The sensing device 100 may be coupled to an
inner wall 72a of the cover part. The sensing device 100
may sense humidity in air that are passing the flow path
71 through clothes in the interior 41 of the drum. Accord-
ingly, the sensing device 100 may indirectly sense mois-
ture or humidity of the clothes 2. Although not shown, the
electrode sensor 180 may sense humidity and/or mois-
ture of the clothes 2 by contacting the clothes 2. Accord-
ingly, the clothes dryer according to an embodiment of
the disclosure may sense humidity of the clothes 2
through the sensing device 100 and the electrode sensor
180.

[0071] FIG. 8 is a perspective view illustrating a front
cover and a sensing device of the clothes dryer of FIG.
1. FIG. 9 is a perspective view illustrating the front cover
and the sensing device of FIG. 8 viewed from a different
angle.

[0072] Referring to FIGS. 8 and 9, the clothes dryers
according to an embodiment of the disclosure may in-
clude the front cover 70, the lighting device 80, and the
sensing device 100.

[0073] The front cover 70 may form the flow path 71
that connects the inlet 13a formed at the front panel 13
to the interior 41 of the drum. The front cover 70 may
include the cover part 72 forming the flow path 71, the
panel part 73 arranged in the back of the cover part 72,
the insertion part 74 extending rearward from the panel
part 73 and inserted to the interior 41 of the drum, an air
supply unit coupler 78 to be coupled to the air supply unit
20, and a front panel receiver 79 receiving part of the
front panel 13 forming the inlet 13a. The flow path 71
may be formed in the cover part 72. The cover part 72
may also be referred to as a duct part 72. The flow path
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71 may connect the front opening 42 of the drum 40 to
the inlet 13a of the cabinet 11. Furthermore, the flow path
71 may guide the air discharged from the drum 40 to the
outlet 33. The inner wall 72a of the cover part may form
the flow path 71.

[0074] The cover part 72 may be arranged between
the front panel 13 and the front of the drum 40 to form
the flow path 71 that connects the front opening 42 of the
drum 40 to the inlet 13a of the cabinet 11. The cover part
72 may be arranged between the inlet 13a and the front
opening 42. For example, the cover part 72 may be
formed from the insertion part 78 to be inserted to the
interior 41 of the drum from the front of the drum 40 to
be coupled to the drum 40 to the front panel receiver 79
to which part of the front panel 13 that forms the inlet 13a
is inserted.

[0075] The coverpart72 may be coupled to the lighting
device 80, the sensing device 100, a sensor filter 120,
the outlet ducts 23a and 23b, and the air supply unit 20.
The lighting device 80 and the sensing device 100 may
be coupled to an upper portion of the cover part 72. For
example, the lighting device 80 and the sensing device
100 may be coupled to an upper left portion of the cover
part 72. The lighting device 80 and the sensing device
100 may be coupled to a first cover part 75. However,
the coupling positions of the lighting device 80 and the
sensing device 100 are not limited thereto.

[0076] Anairoutlet 77 may be formedin alower portion
of the cover part 72. The air outlet 77 may be formed by
being opened in the lower portion of the cover part 72.
The air outlet 77 may match the outlet 33. The air in the
flow path 71 may flow to the air discharge unit 30 through
the air outlet 77.

[0077] The air supply unit coupler 78 may protrude for-
ward from the panel part 73. The air supply unit coupler
78 may be arranged in a lower portion of the panel part
73. The air supply unit coupler 78 may have the form of
a hook.

[0078] The cover part 72 may be slopingly arranged
such that the flow path 71 has smaller cross-sections
toward the front. The cover part 72 may also be referred
to as a slope portion 72. The cover part 72 may include
the first cover part 75 and a second cover part 76. The
firstcover part 75 may adjoin the drum 40, and the second
cover part 76 may be arranged to adjoin the front panel
13. The sensing device 100 may be coupled to the inner
wall 75a of the first cover part. With this, a sensing surface
111 of the sensor 110 may face the flow path 71. As the
sensing surface 111 faces the flow path 71 formed in the
downstream side of the interior 41 of the drum, the sensor
110 may sense humidity of the air in the flow path 71.
The coupling position of the sensing device 100 is not,
however, limited thereto, and it is also possible for the
sensing device 100 to be coupled to an inner wall 76a of
the second cover part.

[0079] The front panel receiver 79 may receive part of
the front panel 13 that forms the inlet 13a (see FIG. 3).
The front panel receiver 79 may be arranged at one end
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ofthe frontcover 70. Forexample, the front panel receiver
79 may be formed at one end of the front cover 70 in
direction X.

[0080] FIG. 10 is a perspective view illustrating the
sensing device of the clothes dryer of FIG. 5. FIG. 11 is
an exploded view of the sensing device shown in FIG.
10. FIG. 12 is a perspective view illustrating the sensing
device of FIG. 10 viewed from a different angle. FIG. 13
is an exploded view of the sensing device shown in FIG.
12.

[0081] In FIGS. 10 to 13, for explanation, upward,
downward, left and right sides are defined with respect
to direction A that is assumed to be a forward direction.
Shapes and positions of respective components are not,
however, limited by these terms. For example, the direc-
tion A may correspond to a direction toward the flow path
71 of the front cover 70.

[0082] Referringto FIGS. 10 and 13, the clothes dryer
according to an embodiment of the disclosure may in-
clude the sensing device 100. The sensing device 100
may include the sensor 110, the sensor filter 120, a print-
ed circuit board (PCB) 130, a wire 140, a first cover 150,
a second cover 160, and a connector 170.

[0083] The sensor 110 may sense temperature and/or
humidity of the air passing the flow path 71. The sensor
110 may include the sensing surface 111. The sensing
surface 111 may face the flow path 71. For example, the
sensing surface 111 may face the interior of the cover
part 72. It is also possible for the sensing surface 111 to
be arranged to face the interior 41 of the drum. The sens-
ing surface 111 may face the flow path 71 through a
through hole at the first cover 150.

[0084] The sensor 110 may be covered by the sensor
filter 120 arranged in the front. The sensor 110 may be
mounted on the PCB 130. Furthermore, the sensor 110
may be received between the first cover 150 and the
second cover 160.

[0085] The sensor filter 120 may be arranged in front
of the sensor 110 to cover the sensor 110. The sensor
filter 120 may protect the sensor 110 from foreign mate-
rials in the main body 10. For example, the sensor filter
120 may protect the sensor 110 and/or the sensing sur-
face 111 from dust in the interior 41 of the drum. The
sensor filter 120 may be formed in a size and/or shape
matching a through hole 151a of the first cover 150.
[0086] The sensor 110 may be mounted on the PCB
130, and may be connected to the controller 200 in the
main body 10 through the wire 140. The sensor 110 may
be electrically connected to the PCB 130. The sensor
110 may be mounted on a mounting surface of the PCB
130. The mounting surface 130a may be the front sur-
face. The PCB 130 may be connected on a side 130b to
the wire 140.

[0087] The PCB 130 may bereceived between the first
cover 150 and the second cover 160. The PCB 130 may
be placed on the second cover 160 arranged in the back.
For example, the PCB 130 may be placed in placement
parts 164a and 164b.
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[0088] The wire 140 may be electrically connected to
the PCB 130. The wire 140 may pass the hole 167 of the
second cover 160 to be connected to the connector 170.
The connector 170 may be connected to the main body
10. Information about the air in the flow path 71 sensed
by the sensor 110 may be sent to the controller 200
through the wire 140 and the connector 170.

[0089] The first cover 150 may include a cover surface
151, the through hole 151a, a first guide 152, a first cou-
pling projection 152a, a joint 153, and a second coupling
projection 154.

[0090] The cover surface 151 may cover the sensor
110 received between the first cover 150 and the second
cover 160 from the interior of the front cover 70. Referring
to FIG. 9, the cover surface 151 may be arranged on the
inner wall 72a of the cover part 72. The cover surface
151 may be arranged farther inside the cover part 72
than the sensor 110. The cover surface 151 may extend
in direction B.

[0091] The through hole 151a may be formed at the
cover surface 151. The through hole 151a may be formed
on one side of the cover surface 151. The through hole
151a may be formed at a position matching the sensor
110. For example, the through hole 151a may be formed
at the cover surface 151 to match arrangement of the
sensing surface 111 and/or the sensor filter 120. The
through hole 151a may be arranged with the sensing
surface 111 and the sensor filter 120 in direction A. The
through hole 151a may allow the sensing surface 111
and/or the sensor filter 120 to be exposed to the interior
of the cover part 72. The through hole 151a may make
the air in the flow path 71 reach the sensing surface 111.
[0092] Thefirst guide 152 may guide the wire 140 such
that the wire 140 extends to the outside of the front cover
70. The first guide 152 may penetrate the cover part 72.
The first guide 152 may extend to direction -A from the
cover surface 151. The first guide 152 may penetrate and
be inserted to the second guide 162 of the second cover
160. For example, the second guide 162 may form the
hole 167, and the first guide 152 may be inserted to the
hole 167 of the second cover 160.

[0093] The first coupling projection 152a may make
the first cover 150 coupled to the second cover 160. The
first coupling projection 152a may be coupled to a first
coupling hole 166a formed at the second guide 162. The
first coupling projection 152a of the first cover 150 may
be formed at an end of the first guide 152. For example,
the first coupling projection 152a may protrude to direc-
tion C and/or direction -C from an end of the first guide
152indirection -A. The first coupling projection 152a may
be provided in the plural. The first coupling projection
152a may be inserted to the first coupling hole 166a
formed at the second guide 162.

[0094] A joint 153 may make the first cover 150 and
the second cover 160 fastened to each other by a screw
(not shown). Furthermore, the joint 153 may make the
sensing device 100 screw-coupled to the cover part 72.
The joint 153 may include a hole. The joint 153 of the
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first cover 150 may be formed at a position and in the
number matching a joint 163 of the second cover 160.
The joint 153 may be formed on the rear side of the cover
surface 151. The joint 153 may be provided in the plural.
However, the position, the number, and the shape of the
joint 153 are not limited to the above example.

[0095] The second coupling projection 154 may make
the first cover 150 coupled to the second cover 160. The
second coupling projection 154 may protrude rearward
from the cover surface 151 and be inserted to a second
coupling hole 166b. The second coupling projection 154
may be arranged on one side of direction -B, and the first
guide 152 and the first coupling projection 152a may be
arranged on one side of direction B.

[0096] The second cover 160 may be coupled to the
first cover 150. The second cover 160 may include a cov-
er surface 161, the second guide 162, the joint 163, a
placement part, a fixing part, and a coupling hole.
[0097] The cover surface 161 of the second cover 160
may be placed on an inner side of edges 150a of the first
cover 150. The cover surface 161 may make the sensor
110 received between the first cover 150 and the second
cover 160. The cover surface 161 of the second cover
160 may cover the PCB 130 from direction -A. The cover
surface 161 of the second cover 160 may be formed in
a size and shape matching the cover surface 151 of the
first cover 150.

[0098] The second guide 162 may guide the wire 140
such that the wire 140 extends to the outside of the front
cover 70. The second guide 162 may penetrate the cover
part 72. The second guide 162 may extend to direction
-A from the cover surface 161. The second guide 162
may form the hole 167 to which the first guide 152 and
the wire 140 are inserted.

[0099] The joint 163 may make the first cover 150 and
the second cover 160 fastened to each other by the
screw. Furthermore, the joint 163 may make the sensing
device 100 screw-coupled to the cover part 72. The joint
163 may include a hole. The joint 163 of the second cover
160 may be formed ata position and in the number match-
ing the joint 153 of the first cover 150.

[0100] The placement parts 164a and 164b may allow
the PCB 130 to be placed on the cover surface 161 of
the second cover 160. The placement parts 164a and
164b may include first and second placement parts 164a
and 164b. The first placement part 164a may make both
ends ofthe PCB 130 settled in direction B. The first place-
ment part 164a may be formed to correspond to the
shape of the PCB 130. The second placement part 164b
may prevent the PCB 130 that is placed in the first place-
ment part 164a from getting out of the first placement
part 164atodirection B. The second placement part 164b
may protrude to direction A from the cover surface 161
of the second cover 160. The second placement part
164b may be arranged between the first placement part
164a and the hole 167.

[0101] The fixing part 165 may minimize swaying of
the sensing device 100 while the sensing device 100 is
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coupled to the cover part 72. The fixing part 165 may
contact the outer surface of the cover part 72. For exam-
ple, the fixing part 165, the inner wall 72a of the cover
part, and the edges 150a of the first cover 160 may be
sequentially arranged toward the inside of the cover part
72. The fixing part 165 may be formed at the second
guide 162. For example, the fixing part 165 may protrude
to direction B and/or direction - B from the circumference
of the second guide 162.

[0102] The coupling holes 166a and 166b may make
the first cover 150 coupled to the second cover 160. The
coupling holes 166a and 166b may be coupled to the first
coupling projection 152a of the first cover 150 and the
second coupling projection 154. For example, the first
coupling projection 152a of the first cover 150 may be
inserted to the first coupling hole 166a, and the second
coupling projection 154 of the second cover 160 may be
inserted to the second coupling hole 166b. The first cou-
pling hole 166a may be formed in direction C of the sec-
ond guide 162. The second coupling projection 154 may
be provided in the plural. The first coupling hole 166a
may be formed on one side of the cover surface 161 in
direction B and the second coupling hole 166b may be
formed on one side of the cover surface 161 in direction
-B.

[0103] The connector 170 may be electrically connect-
ed to the PCB 130 through the wire 140. The connector
170 may be electrically connected to the controller 200
provided in the main body 10.

[0104] FIG. 14 is a control block diagram of a clothes
dryer, according to an embodiment of the disclosure.
[0105] ReferringtoFIG. 14, the clothesdryeraccording
to an embodiment of the disclosure may include the con-
troller 200. The sensing device 100 or the electrode sen-
sor 180 may sense humidity of the clothes 2 and send
information about the humidity to the controller 200. For
example, the sensing device 100 may sense temperature
and relative humidity in air and send the information to
the controller 200. The controller 200 may change the
information received from the sensing device 100 to an
absolute humidity value. The controller 200 may estimate
humidity and/or moisture of the clothes 2 based on the
absolute humidity value and control an operation time for
the clothes dryer. For example, the controller 200 may
reduce the operation time for clothes dryer when less
time than a preset time is enough to make the clothes 2
reach a target dry level, and may operate the clothes
dryer for a longer time when more time than the preset
time is required.

[0106] Several embodiments of the disclosure have
been described above, but a person of ordinary skill in
the art will understand and appreciate that various mod-
ifications can be made without departing from the scope
of the disclosure. Thus, it will be apparent to those or
ordinary skill in the art that the true scope of technical
protection is only defined by the following claims.
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Claims
1. A clothes dryer comprising:

a cabinet including a front panel having an inlet
through which objects are placed;

a drum rotatably arranged in the cabinet and
having a front opening and a rear opening, the
drum configured to have air flow along aninterior
of the drum from the rear opening to the front
opening;

afront coverformedtolink the inlet of the cabinet
and the front opening of the drum, the front cover
including a slope portion formed to have a diam-
eter decreasing toward the inlet of the cabinet
from the front opening of the drum;

arear cover formed to connect to the rear open-
ing of the drum and having an air inlet formed
at the rear cover to guide the air to flow toward
the rear opening of the drum from an exterior of
the drum; and

a sensing device arranged on the slope portion
for sensing humidity in air discharged from the
front opening of the drum.

2. The clothes dryer of claim 1, further comprising:

a fan configured to move the air into the drum;
a heat exchanger arranged in the cabinet to cool
the air discharged from the front opening of the
drum; and

an air outlet formed in a lower portion of the front
cover so that the air discharged from the front
opening of the drum flows to the heat exchanger,
wherein the sensing device is arranged in an
upper portion of the front cover.

3. The clothes dryer of claim 2,

wherein the drum is rotated counterclockwise
while the drum is viewed from front to back of
the drum, and

wherein the sensing device is arranged to lean
to a right side when the drum is viewed from
front to back of the drum.

4. The clothes dryer of claim 3, further comprising:
a lighting device adjacent to the sensing device.

5. The clothes dryer of claim 4, further comprising:

an electrode sensor coupled to a lower portion
of the slope portion to sense humidity of the ob-
jects in the interior of the drum; and

a controller configured to determine an opera-
tion time for the clothes dryer based on one of
humidity sensed by the electrode sensor or hu-
midity sensed by the sensing device.
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The clothes dryer of claim 1, wherein the sensing
device includes

a sensor including a sensing surface facing in-
side of the slope portion; and

a cover coupled to an inner wall of the slope
portion to cover the sensor.

The clothes dryer of claim 6, wherein the cover in-
cludes

a cover surface arranged on the inner wall of the
slope portion; and

a through hole penetrating the cover surface for
the sensing surface to be exposed to the inside
of the slope portion.

The clothes dryer of claim 7, wherein the sensing
device further includes

a filter arranged between the cover surface and the
sensor to protect the sensor from foreign materials.

The clothes dryer of claim 8, wherein the cover is a
first cover, and

wherein the sensing device is couplable to the inner
wall of the slope portion and includes a second cover
receiving the sensor and the filter between the first
cover and the second cover.

The clothes dryer of claim 9,

wherein the sensing device includes a printed
circuit board (PCB),

wherein the sensor is mounted on the printed
circuit board (PCB),

wherein the PCB is placed on the second cover
to be received between the first cover and the
second cover.

The clothes dryer of claim 10,

wherein the first cover includes a first guide passing
through the slope portion and formed to extend to
outside of the slope portion from the cover surface
to guide a wire electrically connected to the PCB.

The clothes dryer of claim 11,

wherein the second cover includes a second guide
couplable to the first guide and passing through the
slope portion and formed to extend to outside of the
slope portion to guide the wire between the first guide
and the second guide.

The clothes dryer of claim 1,

wherein the front cover is arranged in front of
the drum in the cabinet and forms a flow path
connected to an interior of the drum, and

wherein the sensing device includes a sensor
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facing the flow path, and is arranged to match
the air inlet along a front-back direction.

14. The clothes dryer of claim 13, wherein the front cover

includes

a cover part couplable to the sensing device and
formed to slopingly extend from back to front of the
front cover to form the flow path.

15. The clothes dryer of claim 14, further comprising:

an electrode sensor coupled to a lower portion
of the cover part to sense humidity of the objects
in the interior of the drum, and

a controller configured to determine an opera-
tion time for the clothes dryer based on one of
humidity sensed by the electrode sensor or hu-
midity sensed by the sensing device.
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