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(54) DRYER

(57) The present application relates to a dryer com-
prising: a case forming the exterior thereof; a drum which
is provided inside the case and which accommodates an
object to be dried; and a driving part which is provided
soas to drive the drum and which includes a motor having
a stator and a rotor, wherein the case includes a rear
case forming the exterior of the rear part of the dryer, the
rotor is supported to be coaxially rotatable with a rota-
tional axis of the drum with respect to the rear case on
the outer side of the rear case, and the stator is fixed to
the rear case on the outer side of the rear case.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a dryer, and
more particularly, to a dryer to a dryer for drying an object
inside a rotating drum.

BACKGROUND ART

[0002] Adryerisadevice fordrying anobject, and may
be referred to as a device for drying an objectby supplying
hot air to the inside of an object receiving unit.

[0003] A drum dryer having an object receiving unit
formed in a cylindrical drum shape so as to supply hot
air into a drum by rotating the drum is popularly used.
Particularly, a home dryer popularly includes a drum dry-
er that rotates with reference to a horizontal axis approx-
imately.

[0004] A motor for rotating a drum is used for such a
drum dryer, and a driving force of the motor is transferred
to the drum through a power transfer part such as a belt
and the like so as to rotate the drum. A rotation axis of
the motor is generally different from that of the drum,
which may be called a belt type.

[0005] Therefore, power loss may occur due to the
power transfer part such as the belt and the like, and a
separate space needs to be provided within a case to
install the motor and the power transfer part such as the
belt.

[0006] Most of drum washers produced recently in-
clude drum type washers of a direct-connection (or direct-
drive) type that is not a belt type. The direct connection
type means a type that a rotation axis of a motor and a
rotation axis of a drum are coaxially configured, and a
stator of the motor is generally mounted on a rear (or
bottom)wall of a tub. A motor generally used for a washer
is referred to as a Direct Drive (DD) motor, and such a
washer is called a DD washer.

[0007] Compared to a belt type, a direct drive has var-
ious advantages. For example, a drum drive RPM and a
drum torque can be controlled in a manner of being var-
iously changed in various environments. In addition, a
drum rotation direction control, a drum rotation angle con-
trol and the like can be further facilitated. In addition, as
power loss is reduced to save energy advantageously.
[0008] Of course, in case of a washer & dryer (referred
to as 'combo’), as a tub is provided, a direct drive type is
applicable. Yet, in case of a dryer having a dryer function
only, as there is no configuration corresponding to a tub,
implementation of a direct-drive type dryer is not facili-
tated. Namely, it is not easy to apply a direct drive type
to a dryer despite that the direct drive type has various
advantages in comparison to a belt type.

[0009] Meanwhile, disclosed in JP1982-124674 or
KR291966 is a dryer having a rotor directly connected to
a rotation shaft for driving a drum. However, those prior
patents disclose that a motor provided within a fan casing
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is supported by the fan casing or that a motor provided
within a fan casing is supported through a separate con-
figuration. Therefore, the structure of a drive unit is com-
plex and it is not easy to support a motor stably.

DISCLOSURE

TECHNICAL TASKS

[0010] An object of the present disclosure is to provide
a Direct Drive (DD) dryer.

[0011] An objectof one embodiment of the present dis-
closure is to provide a dryer capable of stably supporting
a motor in a manner of installing a motor in a rear case
forming and supporting a rear exterior of the dryer. Name-
ly, it is intended to provide a stable dryer that minimizes
an additional configuration in a manner of installing a
motor in a rear case that is one of structural frames form-
ing and supporting an exterior of the dryer.

[0012] An objectof one embodiment of the present dis-
closure is to provide a DD dryer capable of applying a
circulation flow path of air for drying.

[0013] An objectof one embodiment of the present dis-
closure is to provide a dryer having a fan motor for cir-
culating air and a motor separated from the fan motor so
as to drive a drum, thereby providing a large airflow
amount by individually controlling an RPM of a drum and
an RPM of a fan and also effectively broadening a vari-
able airflow amount region.

[0014] An objectof one embodiment of the present dis-
closure is to provide a dryer capable of reducing air flow
resistance in a manner of preventing flow resistance from
being generated by a motor isolated from a circulation
flow path of air for drying.

[0015] An objectof one embodiment of the present dis-
closure is to provide a DD dryer capable of employing a
flow path structure that dry air flows in through a rear side
of a drum and that air is discharged from a front side of
the drum.

[0016] An objectof one embodiment of the present dis-
closure is to provide a DD dryer capable of securing a
space within a case and increasing degree of freedom
in flow path design by disposing a motor in a space out-
side a case instead of an inner space of the case in which
a drum is installed.

[0017] An objectof one embodiment of the present dis-
closure is to provide a DD dryer capable of driving a motor
with optimal motor efficiency on an optimal motor effi-
ciency band despite a difference between a drum rotation
band of the dryer and an optimal efficiency band of the
motor.

[0018] An objectof one embodiment of the present dis-
closure is to provide a DD dryer capable of improving
drying efficiency by increasing an area for enabling air
to flow into a drum.

[0019] An objectof one embodiment of the present dis-
closure is to provide a dryer for enabling hot air to flow
into a drum in three dimensions in a manner that the hot
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air is led to flow into the drum through a donut-shape
area except central and outer portions of a drum rear
wall. Namely, it is intended to provide a dryer capable of
increasing hot air and a heat transfer area of a drying
object in a manner of supplying hot air in a cylindrical
shape having a vacant center.

[0020] Anobjectof one embodiment of the present dis-
closure is to provide a DD dryer capable of preventing
enlargement of a front-rear width of a dryer or reduction
of a drum volume in a manner of forming a compact size
of a power transfer part between a drum and a motor.
[0021] Anobjectof one embodiment of the present dis-
closure is to provide a DD dryer capable of minimizing
the front-rear length increase of a drive part and stably
fixing a stator and a decelerator to a rear case through
a connector having one side coupled to the stator so as
to overlap in a front-rear direction of the dryer and the
other side coupled to the decelerator so as to overlap in
the front-rear direction of the dryer.

[0022] Anobjectof one embodiment of the present dis-
closure is to provide a DD dryer capable of protecting a
rear case in a manner that a repulsive force generated
from a stator and decelerator is transferred to a connector
instead of being directly transferred to the rear case. Par-
ticularly, it is intended to provide a DD dryer capable of
facilitating the stamping coupling of the stator and decel-
erator by forming a connector by injection molding and
also cancelling out the repulsive force transferred from
the stator and decelerator autonomously.

[0023] Anobjectof one embodiment of the present dis-
closure is to provide a DD dryer that can be manufactured
with ease. Particularly, itis intended to provide a DD dryer
of which manufacturing is facilitated by skipping a step
of coupling a decelerator and a stator to a rear case in a
manner of coupling a connector to the rear case.
[0024] Anobjectof one embodiment of the present dis-
closure is to provide a DD dryer capable of facilitating
the accurate location and rotation speed controls of a
drum by directly driving the drum through a motor, ena-
bling the implementation of various drum motions by re-
ducing the inaccuracy and abrasivity due to the slip of a
belt, and reducing power loss by implementing an optimal
drum RPM.

[0025] Anobjectof one embodiment of the present dis-
closure is to provide a DD dryer capable of preventing
volume reduction of a drum due to the thickness increase
of a decelerator by applying an outer diameter increase
instead of a thickness increase for the gear strength re-
inforcement of the decelerator.

[0026] Anobjectof one embodiment of the present dis-
closure is to provide a dryer capable of reducing a power
loss due to the rotation support of a drum by excluding
a rear supporter rotatably supporting a rear side of the
drum in a manner of contacting with the rear side of the
drum despite having a front supporter rotatably support-
ing a front side of the drum in a manner of contacting with
the front side of the drum.
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TECHNICAL SOLUTIONS

[0027] In one technical aspect of the present disclo-
sure, provided is a dryer including a case forming an ap-
pearance, a drum provided within the case to receive a
drying object therein, and a drive unit configured to drive
the drum and including a motor having a stator and a
rotor, wherein the case may include a rear case forming
to support a rear appearance of the dryer, wherein the
rotor may be supported on an outside of the rear case in
a manner of being coaxially rotatable to the rear case on
a rotation axis of the drum, and wherein the stator may
be fixed to the rear case on the outside of the rear case.
[0028] The drive unit may include a power transfer unit
transferring a rotation force of the rotor to the drum and
the power transfer unit may be provided between the
rotor and the drum. The power transfer unit may prefer-
ably transfer power so that the rotor and the drum can
have the same axis.

[0029] Preferably, the motor may include an outer rotor
type motor having the rotor provided to be rotatable on
a radial outside of the stator. The outer rotor type motor
may use a motor used for a conventional washer.
[0030] Preferably, the stator having a hollow part pro-
vided to a radial inside may be fixed to an outside of the
rear case. At least one portion of the power transfer unit
may be inserted in the hollow part, thereby preventing a
front-rear distance of the power transfer unit or the drive
unit from being increased.

[0031] Thedryer mayinclude a connector provided be-
tween the stator and the rear case to fix the stator to the
rear case and form a front-rear space between the stator
and the rear case. Through the connector, the stator may
be solidly fixed to the rear case and the rotor may rotate
without interfering with the rear case.

[0032] A portion of the connector may be inserted in
the hollow part of the stator. Therefore, the stator may
be fixed to the connector more solidly by stamping.
[0033] Preferably, the connector may have a hollow
part provided to a radial inside. A prescribed configura-
tion of the power transfer unit is inserted in the hollow
part, thereby preventing a front-rear length of the power
transfer unit and the drive unit from being increased.
[0034] The power transfer unit may include a deceler-
ator transforming high-RPM low-torque of the rotor into
low-RPM high-torque of the drum and atleast one portion
of the decelerator may be preferably located by being
inserted in the hollow part of the connector.

[0035] The power transfer unit may include a drum
shaft connected to a rear side of the drum, a rotor shaft
connected to the rotor, and a decelerator provided be-
tween the drum shaft and the rotor shaft.

[0036] A shaft perforated hole perforated by the drum
shaft may be formed in the rear case.

[0037] The decelerator may include a housing and a
transforming device provided within the housing to trans-
form high-RPM low-torque of the rotor into low-RPM high-
torque of the drum. The transforming device may include
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a plurality of gears.

[0038] The housing of the decelerator may be fixed to
an outside of the rear case. The decelerator housing may
be directly fixed to the rear case.

[0039] The decelerator housing may be first fixed to
the connector. Thereafter, the connector may be directly
fixed to the rear case. The connector may be configured
to enclose the decelerator housing. In this case, ata point
having a greater radius in the shaft perforated hole, the
connector may be fixed to the rear case. Hence, itis more
preferable that the decelerator housing may be fixed to
the rear case through the connector instead of being di-
rectly coupled to the rear case.

[0040] The housing of the decelerator may include a
drum shaft perforated hole projected in prescribed length
in front direction to be perforated by the drum shaft and
having a bearing installed inside to support the drum shaft
rotatably and a rotor shaft perforated hole projected in
prescribed length in rear direction to be perforated by the
rotorshaftand having a bearing installed inside to support
the rotor shaft rotatably.

[0041] Preferably, the drum shaft perforated hole may
be located by being inserted in the shaft perforated hole
of the rear case and the rotor shaft perforated hole may
be located in a hollow part formed in a radial inside of
the stator.

[0042] Through the above perforated holes, sufficient
support can be performed as well as bearing support
points of the rotating shafts are secured. Moreover, po-
sitions of the perforated holes may substantially include
a space between the drum rear wall and the rear case
and an inner space of the stator. Therefore, the front-rear
length of the power transfer unit or the drive unit may be
prevented from increasing. Namely, a compact power
transfer unit or acompact drive unit may be implemented.
[0043] The decelerator may include a first sun gear
rotating with the rotor shaft as an integral part, a ring
gear, a plurality of first planet gears provided between
the ring gear and the first sun gear, and a first carrier
rotatably supporting a plurality of the first planet gears.
[0044] Power of the rotor shaft may be transformed
into a first stage on the first carrier.

[0045] The first sun gear is located in front of the rotor
shaftand may be formed with the rotor shaft as an integral
part.

[0046] The decelerator may include a second sun gear
rotating with the first carrier as an integral part, a ring
gear, a plurality of second planet gears provided between
the ring gear and the second sun gear, and a second
carrier rotatably supporting a plurality of the second plan-
et gears and rotating with the drum shaft as an integral
part.

[0047] Power of the rotor shaft may be transformed
into a second state on the second carrier.

[0048] The second carrier may be located in rear of
the drum shat and be formed with the drum shaft as an
integral part.

[0049] The first carrier may be formed with the second
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sun gear as an integral part.

[0050] The decelerator may include a middle shaft ex-
tended from the first carrier in rear direction, extended
from the second sun gear in the front direction, and form-
ing a co-axis between the drum shaft and the rotor shaft.
[0051] The first carrier, the second sun gear and the
middle shaft may be formed as an integral part.

[0052] Preferably, one end of the middle shaft may be
supported to enable independent rotation on a co-axis
with the rotor shaft within the rotor shaft through a bear-
ing, and the other end of the middle shaft may be sup-
ported to enable independent rotation on a co-axis with
the drum shaft within the drum shaft through a bearing.
[0053] Preferably, a ring gear for the first stage trans-
form and a ring gear for the second stage transform may
include a single ring gear.

[0054] Preferably, the first stage transform ratio and
the second stage transform ratio may be set equal to
each other. Hence, implementation of a very compact
deceleratoris possible. A 2-stage planet gear decelerator
may be implemented.

[0055] A plurality of the gears may include a single ring
gear, a first sun gear rotating with the rotor shaft as an
integral part on an inner rear side of the ring gear, a plu-
rality of first planet gears provided between the ring gear
and the first sun gear, a first carrier rotatably supporting
a plurality of the first planet gears, a second sun gear
rotating with the first carrier as an integral part, a plurality
of second planet gears provided between the ring gear
and the second sun gear, and a second carrier rotating
with the drum shaft as an integral part on an inner front
side of the ring gear, and a plurality of the gears may
preferably include a helical gear.

[0056] Preferably, the first planet gear and the second
planet gear may have the same radius and a height (or
thickness) of the second planet gear may be greater than
that of the first planet gear.

[0057] Preferably, a front-rear width of the gears for
the second stage transform is greater than that of the
gears for the first stage transform.

[0058] A shaft perforated hole perforated by a drum
shaft connected to the drum to transfer power of the rotor
to the drum may be formed in the rear case and an in-
stallation area for installation of the drive unit may be
formed on a radial outside centering on the shaft perfo-
rated hole in the rear case.

[0059] Anair supply area for supplying airinto the drum
may be formed in the rear case and the air supply area
may be formed on a radial outside of the installation area
centering on the installation area.

[0060] An air intake area for sucking air from the drum
may be formed in the rear case and the air intake area
may be formed on a radial outside of the air supply area.
[0061] The air intake area may be formed in a manner
of excluding a radial central portion and a most outer
portion from the rear wall of the drum. Hence, hot air may
be evenly supplied to the whole drum. Particularly, as
the air supply area can be increased, deviation for an air
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flow speed can be significantly reduced toward a front
side from the drum rear wall. Therefore, uniform drying
can be performed.

[0062] Preferably, the dryer may include a flow path
duct coupled to the rear case on an outside of the rear
case so as to form an air flow space with the rear case
in between by covering the air intake area and the air
supply area. Namely, a prescribed section for supplying
air into the drum may be preferably provided to a rear
case outside, i.e., a case outside through the flow path
duct.

[0063] Preferably, the flow path duct may include an
inner coupling part coupled to the rear case between the
installation area and the air supply area of the rear case,
an outer coupling part coupled to the rear case by en-
closing both of the air supply area and the air intake area
of the rear case, and an extension part forming an air
flow space by being extended in rear direction of the rear
case between the inner coupling part and the outer cou-
pling part.

[0064] Therefore, the air flowing into the flow path duct
from a bottom of one side of the rear case may flow into
the drum through the flow path duct with a very wide area
except center and rim portions of the drum.

[0065] To cover the drive unit exposed to an outside
of the dryer from a radial inside of the inner coupling part,
a drive unit cover coupled to the flow path ductin rear of
the flow path duct to cover the inner coupling part may
be included.

[0066] Preferably, a plurality of openings for letting air
to flow in or out of a space for receiving the power transfer
unit may be formed in the drive unit cover. The power
transfer unit may be cooled down by letting air at low
temperature to enter the power transfer unit, and air at
the relatively high temperature may be discharged.
Namely, cooling can be performed through natural con-
vection generated from temperature difference. Particu-
larly, if a rotor is provided to the power transfer unit, air
can be forced to flow by rotation of the rotor. Such air
flow may include air inflow through the opening in the
drive unit cover and air discharge through another open-
ing in the drive unit cover.

[0067] A wire draw-out hole for drawing out a wire from
an inside of the dryer case to an outside may be formed
in a top portion of the rear case, and the wire may be
connected to the stator by being extended to the instal-
lation area of the rear case through an outside of the flow
path duct.

[0068] A wire cover covering the wire may be provided
to an outside of the rear case.

[0069] Aseatparthavingthe wire cover seated thereon
may be formed on the flow path ductin a manner of being
recessed in front direction, and both ends of the wire
cover may be coupled to the rear case.

[0070] A wire cover coupling area for coupling one end
of the wire cover may be formed between the installation
area and the air supply area of the rear case.

[0071] Preferably, an installation area confronting the
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installation area of the rear case and an air intake area
confronting the air supply area of the rear case may be
formed in a rear wall of the drum.

[0072] The dryer may include a gasket provided be-
tween the rear case and the rear wall of the drum to en-
able air supplied from the air supply area of the rear case
to flow into the air intake area of the drum.

[0073] The gasket may include aninner gasket provid-
ed between the rear case and the rear wall of the drum
to prevent air from leaking through a radial inside of the
drum rather than the air intake area of the drum and an
outer gasket provided between the rear case and the rea
wall of the drum to prevent air from leaking through a
radial outside of the drum rather than the air intake area
of the drum.

[0074] Theinner gasket may include an extension part
slantly extending toward the radial inside and the rear
wall of the drum, and the outer gasket may include an
extension part slantly extending toward the radial outside
and the rear wall of the drum.

[0075] The gasket may be preferably provided to be
fixed to an inside of the rear case and then extended
toward the drum. Namely, the gasket may be preferably
mounted on the fixed rear case instead of the rotating
drum.

[0076] Preferably, a blower fan for enabling air to flow
into the flow path duct and a heating part for heating the
air flowing into the flow path duct may be provided to an
inner space of the case. The heating part may be imple-
mented using a heat pump. Through the heat pump, air
may be heated and moisture in the air may be condensed.
[0077] The heated air is guided into the flow path duct,
which is a drying outside, by the blower fan. The heated
air enters the drum from the rear side of the drum through
the flow path duct. The air heat-exchanged in the drum
is discharged through the front side of the drum. The
discharged humid air is changed into dry air in a manner
of being cooled in an evaporator of the heat pump to
condense moisture, and the dry air is headed in a con-
denser of the heat pump. The heated air enters the drum
again. Thus, an air circulation structure may be config-
ured.

[0078] In another technical aspect of the present dis-
closure, provided is a dryer including a rear case forming
a rear appearance of the dryer, a drum provided in front
of the rear case to receive a drying object therein, a motor
including a stator fixed to the rear case on a rear outside
of the rear case and a rotor rotatably supported to the
rear case on the rear outside of the rear case and con-
figured to rotate on a radial outside of the stator, and a
flow path duct fixed to the rear case by being located on
a circumference of the motor on the rear outside of the
rear case and configured to guide hot air flowing from a
front side of the rear case to an inside of the drum.
[0079] In another technical aspect of the present dis-
closure, provided is a dryer including a rear case forming
a rear appearance of the dryer, a drum provided in front
oftherear case toreceive a drying object therein, a power
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transfer unit configured to drive the drum and fixed rotat-
ably to the rear case on a rear outside of the rear case,
and a flow path duct fixed to the rear case by being lo-
cated on a circumference of the drive unit on a rear out-
side of the rear case and configured to guide hot air flow-
ing from a front side of the rear case to an inside of the
drum.

[0080] The power transfer unitis located to correspond
to a rotation center part of the drum, whereby hot air may
be supplied to a radial outside of the rotation center part
of the drum via the flow path duct. Namely, hot air may
be supplied into the drum in form of donut. Through this,
a three-dimensional and large air volume may be sup-
plied into the drum.

[0081] The rear case and the flow path duct are cou-
pled to each other, thereby forming an air flow space
inside. Therefore, one portion of the rear case may form
one portion of the duct. Namely, the flow path duct may
form the air flow space with the rear case in between.
Hence, aflow path ducthaving an open front side is close-
ly coupled to the rear case, thereby forming a duct with
ease.

[0082] The flow path duct may include an inner cou-
pling part coupled to the rear case, an outer coupling part
coupled to the rear case on an outside of the inner cou-
pling part, and an extension part extended in rear direc-
tion of the rear case between the inner coupling part and
the outer coupling part to form an air flow space.
[0083] Inrear of the rear case, a space having the mo-
tor provided therein and the air flow space may be pref-
erably partitioned by the flow path duct. Namely, the
space having the motor provided therein is isolated from
an inner space of the flow path duct by the flow path duct
and the rear case. Therefore, air flow resistance by the
motor is not generated.

[0084] The inner coupling part may be coupled to the
rear case on a radial outside of the stator or the rotor.
[0085] Therefore, the flow path duct may have a donut
shape enclosing an installation space of the motor. Of
course, a prescribed portion of the donut shape may be
modified.

[0086] To cover the drive unit exposed to an outside
of the dryer on a radial inside of the inner coupling part,
a drive unit cover coupled to the flow path ductin rear of
the flow path duct may be preferably included. Namely,
a center portion in a donut shape is preferably covered
through the drive unit cover. Hence, it is able to prevent
the rotating rotor and the wire connected stator from be-
ing exposed to a n outside of the dryer.

[0087] Intherearcase, anair supply areafor supplying
air to the drum inside and an air intake area for sucking
air from the drum inside are preferably formed. Namely,
air passes through the above areas from a front side of
the rear case to a rear side of the rear case, and vice
versa. Here, the front side of the rear case may mean an
inner space of the dryer enclosed by the case.

[0088] The air intake area may be formed on a radial
outside of the air supply area. When the air supply area
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substantially corresponds to top, bottom, right, left and
center portions of the rear case, the air intake area may
be formed at a left bottom portion of the rear case.
[0089] Namely, the airdischarged fromthe dryerinside
through the left bottom portion of the rear case may flow
in right top direction along an inside of the flow path duct
and be then supplied into the drum.

[0090] The flow path duct may be configured to cover
both of the airintake area and the air supply area. Hence,
the donut-shaped flow path duct may have a shape hav-
ing one portion extended to the left bottom portion of the
rear case.

[0091] A blower fan for generating an air flow and a
heating part for heating air may be included. The blower
fan and the heating part may be located on a front side
of the rear case, i.e., within the case. Hence, configura-
tions for air heating and flow generation are not provided
to the rear side of the rear case. Thus, the increase of
the degree of flow path design freedom and the simple
structure may be implemented.

[0092] Air may pass through from the front side to the
rear side of the air intake area of the rear case and then
enter the flow path duct. Air may pass through from the
rear side to the front side of the air supply area of the
rear case and then enter the drum.

[0093] Preferably, in the rear case, a shaft perforated
hole perforated by the drum shaft for transferring power
of the rotor to the drum be being connected to the drum
may be formed and an installation area for installation of
the motor may be formed on a radial outside centering
on the shaft perforated hole.

[0094] Preferably, the flow path duct is coupled to the
rear case on aradial outside of the installation rea, where-
by an air flow space within the flow path ductis partitioned
into the installation area and the motor.

[0095] Anair supply area for supplying airinto the drum
may be formed in the rear case by being covered with
the flow path duct, and an air intake area confronting the
air supply area of the rear case may be formed in the
rear wall of the drum.

[0096] The air supply area of the rear case may have
a donut shape, and the air intake area of the drum con-
fronting the air supply area may have a donut shape as
well.

[0097] The air intake area in donut shape may supply
3-dimensional hot air into the drum. Namely, hollow cy-
lindrical hotair may be supplied into the drum. Preferably,
the air intake area is not formed in an outer part of the
drum rear wall. Through the 3-dimensional cylindrical hot
air, a size of heat exchange with a drying object within
the drum may be increased effectively.

[0098] Preferably, to enable the air, which is supplied
from the air supply area of the rear case, to flow into the
air intake area of the drum, a gasket provided between
the rear case and the rear wall of the drum is included.
[0099] The gasket may include aninner gasket provid-
ed to prevent air from leaking toward a radial inside rather
than the air intake area of the drum between the rear
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case and the rear wall of the drum and an outer gasket
provided to prevent air from leaking toward a radial out-
side rather than the air intake area of the drum between
the rear case and the rear wall of the drum.

[0100] Therefore, itis able to prevent hot air from leak-
ing externally between the drum and the rear case and
also flowing into the decelerator or motor.

[0101] Preferably, the inner gasket includes an exten-
sion part extended slantly toward a radial inside and the
rear wall of the drum and the outer gasket includes an
extension part extended slantly toward a radial outside
and the rear wall of the drum.

[0102] Through such extension parts, sealing efficien-
cy can be raised and friction and damage of the gasket
can be minimized.

[0103] A wire draw-out hole for drawing a wire from a
front side to a rear side is formed in a top portion of the
rear case, and the wire is preferably connected to the
motor by being extended to the installation area of the
rear case through an outside of the flow path duct.
[0104] Afterthe motorandthe flow path ducthave been
installed on the rear case, wire connection can be per-
formed easily and the wire can be protected through a
wire cover. After the wire cover has been installed, a drive
unit cover may be coupled to the flow path duct or the
rear case.

[0105] In another technical aspect of the present dis-
closure, provided is a dryer a including a case forming
an appearance of the dryer, a drum provided within the
case to receive a drying object therein, a drive unit in-
cluding a motor having a stator and a rotor to drive the
drum, and a flow path duct enabling air sucked from an
inside of the drum to flow in the inside of the drum, where-
in the case may include a rear case forming a rear ap-
pearance of the dryer and having an installation area of
a power transfer unit transferring a drive force to the
drum, an air intake area and an air supply area, wherein
the power transfer unit may be installed in the installation
area in rear of the rear case, and wherein the flow path
duct may be coupled to the rear case by covering the air
intake area and the air supply area except the installation
area so as to form an air flow space between the flow
path duct and the rear case.

[0106] In another technical aspect of the present dis-
closure, provided is a dryer a including a case forming
an appearance, a drum provided within the case to re-
ceive a drying object therein, and a drive unit including
a motor having a stator and a rotor to drive the drum,
wherein the case may include a rear case forming a rear
appearance of the dryer, wherein the rotor may be sup-
ported on an outside of the rear case to be coaxially ro-
tatable to the rear case on an axis ofthe drum, and where-
in the stator may be fixed to the rear case on the outside
of the rear case.

[0107] In another technical aspect of the present dis-
closure, provided is a dryer including a rear case forming
a rear appearance of the dryer, a drum provided in front
ofthe rear case toreceive a drying object therein, a motor
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including a stator fixed to the rear case on a rear outside
of the rear case and a rotor rotatably supported to the
rear case on the rear outside of the rear case and con-
figured to rotate on a radial outside of the stator, a rotor
shaft rotating with the rotor as an integral part and ex-
tended from a rear wall of the drum in rear direction of
the rear case by perforating the rear case, a drum shaft
rotating with the drum as an integral part, and a deceler-
ator performing power transform between the rotor shaft
and the drum shaft and including a middle shaft coaxially
connected to the rotor shaft and the drum shaft.

[0108] As the middle shaftis inserted in a hollow part
of the drum shaft and a hollow part of the rotor shaft, the
three shafts may be configured coaxially. As the three
shafts are connected by simple insertion, a manufactur-
ing process may be significantly facilitated.

[0109] The drum shaft, the decelerator and the rotor
shaft may be manufactured and handled as a single as-
sembly. The drum shaft and the drum may be coupled
within the rotor, and the rotor shaft and the rotor may be
coupled on the rear outside of the rotor. Therefore, the
coupling of the drum, drum shaft, decelerator, rotor shaft
and rotor can be performed very easily.

[0110] The rotor shaft, the drum shaft and the middle
shaft may be formed individually and connected sequen-
tially for power transfer. Preferably, such coupling posi-
tions are located within the housing of the decelerator.
Therefore, through the housing of the decelerator, dis-
connection between shafts may be prevented.

[0111] The rotor shaft and the middle shaft may be
connected to be independently rotated through a bearing,
and the drum shaft and the middle shaft may be connect-
ed to be independently rotated through a bearing.
[0112] The stator may have a hollow part in a radial
inside and be fixed to a rear outside of the rear case.
[0113] Preferably, the dryer includes a connector pro-
vided between the stator and the rear case to fix the stator
to the rear case and forming a front-rear space between
the stator and the rear case.

[0114] A portion of the connector may be inserted in
the hollow part of the stator. Namely, the stator and the
connector may be coupled together so as to overlap each
other in front-rear direction of the dryer. Through this, the
increase of the front-rear length of the drive unit may be
minimized. And, coupling strength may be further raised
through the stamping coupling of the stator and the con-
nector.

[0115] The connector may have a hollow partin aradial
inside.
[0116] The decelerator may include the housing and

the middle shaft, and also include a transforming device
provided within the housing to transform high-RPM low-
torque of the rotor into low-RPM high-torque of the drum.
[0117] At least one portion of the decelerator may be
located by being inserted in the hollow part of the con-
nector. Namely, at least one portion of the decelerator
housing may be inserted in the hollow part of the con-
nector. Hence, the decelerator and the connector may
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be coupled together to overlap each other in front-rear
direction of the dryer. Through this, the front-rear length
increase of the drive unit can be minimized. In addition,
through the stamping coupling of the decelerator and
connector, coupling strength can be further raised.
[0118] The housing ofthe decelerator may be provided
to be fixed to an outside of the rear case.

[0119] The connector may be coupled and fixed to the
rear side of the rear case. The decelerator housing and
the stator may be coupled and fixed to the connector.
Hence, the decelerator housing and the stator may be
indirectly fixed to the rear case through the connector.
Namely, after the decelerator housing and the stator have
been coupled and fixed to the connector, the connector
may be coupled and fixed to the rear housing. Thus, itis
able to skip a process and coupling components (e.g.,
studs, bolts or screws) for coupling and fixing the decel-
erator housing and the stator to the rear case.

[0120] Therefore, arepulsive force generated from the
decelerator and the stator may be transferred to the con-
nector without being transferred to the rear case directly.
Through this, the rear case can be protected.

[0121] The connector may be formed by injection mold-
ing. The connector may be formed with plastics, and more
particularly, with engineering plastics. The repulsive
force may be self-cancelled owing to material properties.
As shape forming is facilitated, the stamping structure of
the stator and decelerator can be formed very precisely.
[0122] The transforming device may include afirst sun
gear rotating with the rotor shaft as an integral part, a
ring gear, a plurality of planet gears provided between
the ring gear and the first sun gear, and a first carrier
rotatably supporting a plurality of the first planet gears,
and power of the rotor shaft may be transformed into a
first stage on the first carrier.

[0123] Preferably, the first sun gear is located in front
of the rotor shaft and formed with the rotor shaft as an
integral part.

[0124] The transforming device may include a second
sun gear rotating with the first carrier as an integral part,
a ring gear, a plurality of second planet gears provided
between the ring gear and the second sun gear, and a
second carrier rotatably supporting a plurality of the sec-
ond planet gears and rotating with the drum shaft as an
integral part, and power of the rotor shaft may be trans-
formed into a second stage on the second carrier.
[0125] Preferably, the second carrier is located in rear
of the drum shaft and formed with the drum shaft as an
integral part.

[0126] Preferably, the first carrier is formed with the
second sun gear as an integral part.

[0127] The middle shaft may be formed in a manner
of being extended from the first carrier in rear direction
and extended from the second sun gear in front direction.
[0128] Preferably, the first carrier, the second sun gear
and the middle shaft are formed as an integral part.
[0129] One end of the middle shaft may be supported
within the rotor shaft to enable independent rotation on
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a same axis of the rotor shaft through a bearing, and the
other end of the middle shaft may be supported within
the drum shaft to enable independent rotation on a same
axis of the drum shaft through a bearing.

[0130] The decelerator may include a 2-stage gear de-
celerator, and a first stage transform ratio and a second
stage transform ratio may be set equal to each other.
[0131] The decelerator may include a single ring gear,
a first sun gear rotating with the rotor shaft as an integral
part on an inner rear side of the ring gear, a plurality of
first planet gears provided between the ring gear and the
first sun gear, afirst carrier rotatably supporting a plurality
of the first planet gears, a second sun gear rotating with
the first carrier as an integral part, a plurality of second
planet gears provided between the ring gear and the sec-
ond sun gear, and a second carrier rotating with the drum
shaft as an integral part on an inner front side of the ring
gear

[0132] Preferably, the first planet gear and the second
planet gear may have the same radius and a height (or
thickness) of the second planet gear may be greater than
that of the first planet gear.

[0133] In another technical aspect of the present dis-
closure, provided is a dryer including a rear case forming
and supporting a rear appearance of the dryer, a rum
provided in front of the rear case to receive a drying object
therein, a motor provided to drive the drum and including
a stator having a hollow part and a rotor provided to rotate
on a radial outside of the stator, a connector having one
side coupled to the stator by being inserted in the hollow
part of the stator and the other side coupled to the rear
case in rear direction of the rear case and having a hollow
part, and a decelerator coupled to the connector by being
inserted in the hollow part of the connector and config-
ured to transform and transfer power of the rotor to the
drum.

[0134] Infurthertechnical aspect of the present disclo-
sure, provided is a dryer including a case forming an ap-
pearance, a drum provided within the case to receive a
drying object therein, and a drive unit configured to drive
the drum and including a motor having a stator and a
rotor, wherein the case may include a rear case forming
to support a rear appearance of the dryer, wherein the
rotor may be supported on an outside of the rear case in
a manner of being coaxially rotatable to the rear case on
a rotation axis of the drum, and wherein the stator may
be fixed to the rear case on the outside of the rear case.
[0135] The drive unit may include a power transfer unit
transferring a rotation force of the rotor to the drum and
the power transfer unit may be provided between the
rotor and the drum. The power transfer unit may prefer-
ably transfer power so that the rotor and the drum can
have the same axis.

[0136] The drive unit may include a power transfer unit
transferring a rotation force of the rotor to the drum and
the power transfer unit may be provided between the
rotor and the drum. The power transfer unit may prefer-
ably transfer power so that the rotor and the drum can



15 EP 3 889 340 A1 16

have the same axis.

[0137] Preferably, the stator having a hollow part pro-
vided to a radial inside may be fixed to an outside of the
rear case. At least one portion of the power transfer unit
may be inserted in the hollow part, thereby preventing a
front-rear distance of the power transfer unit or the drive
unit from being increased.

[0138] Preferably, the stator having a hollow part pro-
vided to a radial inside may be fixed to an outside of the
rear case. At least one portion of the power transfer unit
may be inserted in the hollow part, thereby preventing a
front-rear distance of the power transfer unit or the drive
unit from being increased.

[0139] A portion of the connector may be inserted in
the hollow part of the stator. Therefore, the stator may
be fixed to the connector more solidly by stamping.
[0140] Preferably, the connector may have a hollow
part provided to a radial inside. A prescribed configura-
tion of the power transfer unit is inserted in the hollow
part, thereby preventing a front-rear length of the power
transfer unit and the drive unit from being increased.
[0141] The power transfer unit may include a deceler-
ator transforming high-RPM low-torque of the rotor into
low-RPM high-torque of the drum and at least one portion
of the decelerator may be preferably located by being
inserted in the hollow part of the connector.

[0142] The power transfer unit may include a drum
shaft connected to a rear side of the drum, a rotor shaft
connected to the rotor, and a decelerator provided be-
tween the drum shaft and the rotor shaft.

[0143] A shaft perforated hole perforated by the drum
shaft may be formed in the rear case.

[0144] The decelerator may include a housing and a
transforming device provided within the housing to trans-
form high-RPM low-torque of the rotor into low-RPM high-
torque of the drum. The transforming device may include
a plurality of gears.

[0145] The housing of the decelerator may be fixed to
an outside of the rear case. The decelerator housing may
be directly fixed to the rear case.

[0146] The decelerator housing may be first fixed to
the connector. Thereafter, the connector may be directly
fixed to the rear case. The connector may be configured
to enclose the decelerator housing. In this case, ata point
having a greater radius in the shaft perforated hole, the
connector may be fixed to the rear case. Hence, itis more
preferable that the decelerator housing may be fixed to
the rear case through the connector instead of being di-
rectly coupled to the rear case.

[0147] The housing of the decelerator may include a
drum shaft perforated hole projected in prescribed length
in front direction to be perforated by the drum shaft and
having a bearing installed inside to support the drum shaft
rotatably and a rotor shaft perforated hole projected in
prescribed length in rear direction to be perforated by the
rotorshaftand having abearing installed inside to support
the rotor shaft rotatably.

[0148] Preferably, the drum shaft perforated hole may
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be located by being inserted in the shaft perforated hole
of the rear case and the rotor shaft perforated hole may
be located in a hollow part formed in a radial inside of
the stator.

[0149] Through the above perforated holes, sufficient
support can be performed as well as bearing support
points of the rotating shafts are secured. Moreover, po-
sitions of the perforated holes may substantially include
a space between the drum rear wall and the rear case
and an inner space of the stator. Therefore, the front-rear
length of the power transfer unit or the drive unit may be
prevented from increasing. Namely, a compact power
transfer unit ora compactdrive unit may be implemented.
[0150] The decelerator may include a first sun gear
rotating with the rotor shaft as an integral part, a ring
gear, a plurality of first planet gears provided between
the ring gear and the first sun gear, and a first carrier
rotatably supporting a plurality of the first planet gears.

[0151] Power of the rotor shaft may be transformed
into a first stage on the first carrier.

[0152] The first sun gear is located in front of the rotor
shaftand may be formed with the rotor shaft as anintegral
part.

[0153] The decelerator may include a second sun gear
rotating with the first carrier as an integral part, a ring
gear, a plurality of second planet gears provided between
the ring gear and the second sun gear, and a second
carrier rotatably supporting a plurality of the second plan-
et gears and rotating with the drum shaft as an integral
part.

[0154] Power of the rotor shaft may be transformed
into a second state on the second carrier.

[0155] The second carrier may be located in rear of
the drum shat and be formed with the drum shaft as an
integral part.

[0156] The first carrier may be formed with the second
sun gear as an integral part.

[0157] The decelerator may include a middle shaft ex-
tended from the first carrier in rear direction, extended
from the second sun gear in the front direction, and form-
ing a co-axis between the drum shaft and the rotor shaft.
[0158] The first carrier, the second sun gear and the
middle shaft may be formed as an integral part.

[0159] Preferably, one end of the middle shaft may be
supported to enable independent rotation on a co-axis
with the rotor shaft within the rotor shaft through a bear-
ing, and the other end of the middle shaft may be sup-
ported to enable independent rotation on a co-axis with
the drum shaft within the drum shaft through a bearing.
[0160] Preferably, a ring gear for the first stage trans-
form and a ring gear for the second stage transform may
include a single ring gear.

[0161] Preferably, the first stage transform ratio and
the second stage transform ratio may be set equal to
each other. Hence, implementation of a very compact
deceleratoris possible. A 2-stage planet gear decelerator
may be implemented.

[0162] A plurality of the gears may include a single ring
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gear, a first sun gear rotating with the rotor shaft as an
integral part on an inner rear side of the ring gear, a plu-
rality of first planet gears provided between the ring gear
and the first sun gear, a first carrier rotatably supporting
a plurality of the first planet gears, a second sun gear
rotating with the first carrier as an integral part, a plurality
of second planet gears provided between the ring gear
and the second sun gear, and a second carrier rotating
with the drum shaft as an integral part on an inner front
side of the ring gear, and a plurality of the gears may
preferably include a helical gear.

[0163] Preferably, the first planet gear and the second
planet gear may have the same radius and a height (or
thickness) of the second planet gear may be greater than
that of the first planet gear.

[0164] Preferably, a front-rear width of the gears for
the second stage transform is greater than that of the
gears for the first stage transform.

[0165] A shaft perforated hole perforated by a drum
shaft connected to the drum to transfer power of the rotor
to the drum may be formed in the rear case and an in-
stallation area for installation of the drive unit may be
formed on a radial outside centering on the shaft perfo-
rated hole in the rear case.

[0166] Anairsupply areaforsupplying airinto the drum
may be formed in the rear case and the air supply area
may be formed on a radial outside of the installation area
centering on the installation area.

[0167] An airintake area for sucking air from the drum
may be formed in the rear case and the air intake area
may be formed on a radial outside of the air supply area.
[0168] The air intake area may be formed in a manner
of excluding a radial central portion and a most outer
portion from the rear wall of the drum. Hence, hot air may
be evenly supplied to the whole drum. Particularly, as
the air supply area can be increased, deviation for an air
flow speed can be significantly reduced toward a front
side from the drum rear wall. Therefore, uniform drying
can be performed.

[0169] Preferably, the dryer may include a flow path
duct coupled to the rear case on an outside of the rear
case so as to form an air flow space with the rear case
in between by covering the air intake area and the air
supply area. Namely, a prescribed section for supplying
air into the drum may be preferably provided to a rear
case outside, i.e., a case outside through the flow path
duct.

[0170] Preferably, the flow path duct may include an
inner coupling part coupled to the rear case between the
installation area and the air supply area of the rear case,
an outer coupling part coupled to the rear case by en-
closing both of the air supply area and the air intake area
of the rear case, and an extension part forming an air
flow space by being extended in rear direction of the rear
case between the inner coupling part and the outer cou-
pling part.

[0171] Therefore, the air flowing into the flow path duct
from a bottom of one side of the rear case may flow into
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the drum through the flow path duct with a very wide area
except center and rim portions of the drum.

[0172] To cover the drive unit exposed to an outside
of the dryer from a radial inside of the inner coupling part,
a drive unit cover coupled to the flow path duct in rear of
the flow path duct to cover the inner coupling part may
be included.

[0173] A wire draw-out hole for drawing out a wire from
an inside of the dryer case to an outside may be formed
in a top portion of the rear case, and the wire may be
connected to the stator by being extended to the instal-
lation area of the rear case through an outside of the flow
path duct.

[0174] A wire cover covering the wire may be provided
to an outside of the rear case.

[0175] Aseatparthavingthe wire cover seated thereon
may be formed on the flow path duct in a manner of being
recessed in front direction, and both ends of the wire
cover may be coupled to the rear case.

[0176] A wire cover coupling area for coupling one end
of the wire cover may be formed between the installation
area and the air supply area of the rear case.

[0177] Preferably, an installation area confronting the
installation area of the rear case and an air intake area
confronting the air supply area of the rear case may be
formed in a rear wall of the drum.

[0178] The dryer may include a gasket provided be-
tween the rear case and the rear wall of the drum to en-
able air supplied from the air supply area of the rear case
to flow into the air intake area of the drum.

[0179] The gasket may include an inner gasket provid-
ed between the rear case and the rear wall of the drum
to prevent air from leaking through a radial inside of the
drum rather than the air intake area of the drum and an
outer gasket provided between the rear case and the rea
wall of the drum to prevent air from leaking through a
radial outside of the drum rather than the air intake area
of the drum.

[0180] Theinner gasket may include an extension part
slantly extending toward the radial inside and the rear
wall of the drum, and the outer gasket may include an
extension part slantly extending toward the radial outside
and the rear wall of the drum.

[0181] The gasket may be preferably provided to be
fixed to an inside of the rear case and then extended
toward the drum. Namely, the gasket may be preferably
mounted on the fixed rear case instead of the rotating
drum.

[0182] Preferably, a blower fan for enabling air to flow
into the flow path duct and a heating part for heating the
air flowing into the flow path duct may be provided to an
inner space of the case. The heating part may be imple-
mented using a heat pump. Through the heat pump, air
may be heated and moisture in the air may be condensed.
[0183] The heated air is guided into the flow path duct,
which is a drying outside, by the blower fan. The heated
air enters the drum from the rear side of the drum through
the flow path duct. The air heat-exchanged in the drum
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is discharged through the front side of the drum. The
discharged humid air is changed into dry air in a manner
of being cooled in an evaporator of the heat pump to
condense moisture, and the dry air is headed in a con-
denser of the heat pump. The heated air enters the drum
again. Thus, an air circulation structure may be config-
ured.

ADVANTAGEOUS EFFECTS

[0184] According to the present disclosure, a DD dryer
may be provided. Particularly, a DD dryer capable of us-
ing a DD motor used for a related art washer may be
provided.

[0185] According to one embodiment of the present
disclosure, it may provide a dryer capable of stably sup-
porting a motor in a manner of installing a motor in a rear
case forming and supporting a rear exterior of the dryer.
[0186] The present disclosure may provide a stable
dryer that minimizes an additional configuration in a man-
ner of installing a motor in a rear case that is one of struc-
tural frames forming and supporting an exterior of the
dryer.

[0187] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of applying
a circulation flow path of air for drying.

[0188] According to one embodiment of the present
disclosure, it may provide a dryer having a fan motor for
circulating air and a motor separated from the fan motor
so as to drive a drum, thereby providing a large airflow
amount by individually controlling an RPM of a drum and
an RPM of a fan and also effectively broadening a vari-
able airflow amount region.

[0189] According to one embodiment of the present
disclosure, it may provide a dryer capable of reducing air
flow resistance in a manner of preventing flow resistance
from being generated by a motor isolated from a circu-
lation flow path of air for drying.

[0190] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of employ-
ing a flow path structure that dry air flows in through a
rear side of a drum and that air is discharged from a front
side of the drum.

[0191] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of securing
a space within a case and increasing degree of freedom
in flow path design by disposing a motor in a space out-
side a case instead of an inner space of the case in which
a drum is installed.

[0192] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of driving
a motor with optimal motor efficiency on an optimal motor
efficiency band despite a difference between a drum ro-
tation band of the dryer and an optimal efficiency band
of the motor.

[0193] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of improv-
ing drying efficiency by increasing an area for enabling
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air to flow into a drum.

[0194] According to one embodiment of the present
disclosure, it is intended to provide a dryer for enabling
hot air to flow into a drumin three dimensions in a manner
thatthe hot air is led to flow into the drum through a donut-
shape area except central and outer portions of a drum
rear wall. Namely, it may provide a dryer capable of in-
creasing hot airand a heat transfer area of a drying object
in a manner of supplying hot air in a cylindrical shape
having a vacant center.

[0195] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of prevent-
ing enlargement of a front-rear width of a dryer or reduc-
tion of a drum volume in a manner of forming a compact
size of a power transfer part between a drum and a motor.
[0196] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of mini-
mizing the front-rear length increase of a drive part and
stably fixing a stator and a decelerator to a rear case
through a connector having one side coupled to the stator
so as to overlap in a front-rear direction of the dryer and
the other side coupled to the decelerator so as to overlap
in the front-rear direction of the dryer.

[0197] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of protect-
ing a rear case in a manner that a repulsive force gen-
erated from a stator and decelerator is transferred to a
connector instead of being directly transferred to the rear
case. Particularly, it is intended to provide a DD dryer
capable of facilitating the stamping coupling of the stator
and decelerator by forming a connector by injection mold-
ing and also cancelling out the repulsive force transferred
from the stator and decelerator autonomously.

[0198] According to one embodiment of the present
disclosure, it is intended to provide a DD dryer that can
be manufactured with ease. Particularly, it may provide
a DD dryer of which manufacturing is facilitated by skip-
ping a step of coupling a decelerator and a stator to a
rear case in a manner of coupling a connector to the rear
case.

[0199] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of facili-
tating the accurate location and rotation speed controls
of a drum by directly driving the drum through a motor,
enabling the implementation of various drum motions by
reducing the inaccuracy and abrasivity due to the slip of
a belt, and reducing power loss by implementing an op-
timal drum RPM.

[0200] According to one embodiment of the present
disclosure, it may provide a DD dryer capable of prevent-
ing volume reduction of a drum due to the thickness in-
crease of a decelerator by applying an outer diameter
increase instead of a thickness increase for the gear
strength reinforcement of the decelerator.

[0201] According to one embodiment of the present
disclosure, it may provide a dryer capable of reducing a
power loss due to the rotation support of a drum by ex-
cluding a rear supporter rotatably supporting a rear side
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of the drum in a manner of contacting with the rear side
of the drum despite having a front supporter rotatably
supporting a front side of the drum in a manner of con-
tacting with the front side of the drum.

DESCRIPTION OF DRAWINGS

[0202]

FIG. 1 is a cross-sectional diagram of a dryer ac-
cording to one embodiment of the present disclo-
sure.

FIG. 2 is a diagram showing a rear view of a dryer
according to one embodiment of the present disclo-
sure.

FIG. 3 is an enlarged diagram of a drive unit of a
dryer according to one embodiment of the present
disclosure.

FIG. 4 is an exploded diagram showing components
of adrum, rear case and drive unit of a dryer accord-
ing to one embodiment of the present disclosure.
FIG. 5 is a diagram showing a front view of a drum
according to one embodiment of the present disclo-
sure.

FIG. 6 is a diagram showing a rear view of a drum
according to one embodiment of the present disclo-
sure.

FIG. 7 is a diagram showing an air inflow structure
in a drive unit ofa dryer according to one embodiment
of the present disclosure.

FIG. 8 is a diagram showing an external view of a
rear case of a dryer according to one embodiment
of the present disclosure.

FIG. 9 is a diagram showing an internal view of a
rear case of a dryer according to one embodiment
of the present disclosure.

FIG. 10 is a graph showing the necessity and decel-
eration rate of a decelerator in a dryer according to
an embodiment of the present disclosure.

FIG. 11 is an exploded diagram of components of a
decelerator of a dryer according to one embodiment
of the present disclosure.

FIG. 12 is a diagram showing the components en-
gaged for a first-stage shift of a decelerator.

FIG. 13 is a diagram showing the components en-
gaged for a second-stage shift of a decelerator.
FIG. 14 is a graph of comparison of speed standard
deviation depending on a position of a cross section
of a drum between a dryer according to one embod-
iment of the present disclosure and a related art dry-
er.

BEST MODE FOR DISCLOSURE

[0203] Reference will now be made in detail to the pre-
ferred embodiments of the present disclosure, examples
of which are illustrated in the accompanying drawings.

[0204] First of all, major components of a dryer will be
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described with reference to FIG. 1 and FIG. 2. In the
present specification, for clarity of description, a direction
of a door 140 of a dryer shown in FIG. 1 may be defined
as a front direction and a direction of a drive unit 200 may
be defined as a rear direction.

[0205] A dryer 10 includes a case 100, 120, 130 and
150 and a drum 20 provided within the case. Drying ob-
jects may be placed within the drum 20. In case of a
laundry dryer, laundry may be put in the drum 20 and
then dried.

[0206] The case may include a top case 100 forming
atop surface of the dryer, afront case 120 forming a front
surface a rear case 130 forming a rear surface and a
lateral case 150 forming a lateral surface. In addition, the
case may include a dryer base 155 forming a bottom part
of the dryer. The cabinet forms an inner surface, and
various components including the drum 20 are received
in the inner space.

[0207] The top case 100, the front case 120, the rear
case 130, the lateral case 150 and the base 155 are
structurally coupled together. Hence, each of the cases
and the base forms a support structure supportive of an
outer shape of the dryer as well as an exterior in a pre-
scribed direction of the dryer.

[0208] A door 140 is provided to the front case. After
the door 140 has been open, laundry may be put into the
drum.

[0209] The drum 20 may be rotatably provided with
reference to a horizontal axis parallel to a ground surface.
[0210] The drum 20 is formed in a cylindrical shape,
and a front side of the drum 20 is open to put laundry in
the drum.

[0211] A plurality of lifters 30 may be provided on an
inner wall of the drum 20. The lifter 30 may be provided
in a manner of extending in front-rear direction. The lifter
30 may be configured to be rotated together with the drum
as an integral part. As the drum 20 is rotated, the lifter
30 lifts laundry. If the drum is further rotated, the laundry
leaves the lifter 30 and then falls down by gravity. Owing
to the rotation of the drum 20, the shaking of the laundry
may be further smoothened and activated within the drum
20 by the lifter 30. Therefore, the laundry may be evenly
exposed to hot air.

[0212] According to the present embodiment, a drive
unit 200 configured to drive the drum 20 is located in rear
of the drum 20. The drive unit 200 includes a motor 260
including a rotor 270 and a stator 280. A rotation axis of
the rotor 270 and a rotation axis of the drum may be
formed coaxially. Namely, the drum 20 and the rotor 270
are rotated with the same center of rotation. Hence, the
dryer according to the present embodiment may be re-
ferred to as a Direct Drive (DD) dryer.

[0213] To transfer the power of the rotor 270 to the
drum 20, a drum shaft 210 is provided to the drum 20.
The drum shaft 210 is connected to the center of a rear
wall 22 of the drum 20. Hence, as the drum shaft 210 is
rotated, the drum 20 is rotated with the drum shaft 210
as an integral part.
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[0214] To support a front side of the drum 20, a front
supporter 160 may be provided. The front supporter 160
may be coupled to a rear side of the front case 120 or
formed as a portion of the front case 120.

[0215] Inthe belt type dryer of the related art, an open-
ing is formed in the rear side of a drum as well as in the
front side of the drum and the drum substantially includes
a cylindrical sidewall having open front and rear sides
only. And, arear supporter is provided to the rear opening
of the drum. Namely, the drum is supported by the rear
supporter while the rear opening of the drum is closed.
As the rear supporter is a fixed component, the sidewall
of the drum is rotated only by a belt.

[0216] Yet, according to the present embodiment, the
drum 20 includes the rear wall 22 as well as the sidewall
21 of the cylindrical type, and the sidewall 21 and the
rear wall 22 are rotated as an integral part. Therefore,
the drum rear support structure of the present embodi-
ment is different from the belt type dryer of the related art.
[0217] Regarding the drum of the present embodi-
ment, unlike the drum of the related art dryer, the sidewall
21 and the rear wall 22 of the drum 20 are rotated as an
integral part. The drum of the present embodiment may
be similar to a drum of a washer. Yet, since the drum of
the present embodiment is not provided for washing,
through-holes for air or water entrance are not formed
on the sidewall of the drum. Instead, a plurality of perfo-
rated holes or a perforated portion for allowing air com-
munication but excluding entrance of laundry may be
formed in the rear wall 22. This will be described later.
[0218] The rear side of the drum 20 may be rotatably
supported by the drum shaft 210. Particularly, as the
drum shaft 210 is rotatably supported to the rear case
130, therear side of the drum may be eventually regarded
as rotatably supported to the rear case 130. The rear
case 130 is configured to form a support structure of the
whole dryer. Hence, the rear side of the drum 20 may be
supported rotatably and solidly through the rear case 130
that is the support structure of the dryer.

[0219] As shown in FIG. 3, the drum shaft 210 is ex-
tended in the rear direction from the center of the rear
wall 22 of the drum 20. And, the drive unit 200 and the
power transfer unit 210, 220 and 230 are provided in rear
of the drum rear wall 22. The power transfer unit 210,
220 and 230 includes the drum shaft 210, and the drive
unit 200 includes the motor 260 and the power transfer
unit 210, 220 and 230.

[0220] The power transfer unit 210, 220 and 230 is
provided between the drum 20 and a rotor 270 of the
motor 260, thereby transferring a drive force of the rotor
to the drum. Hence, the drive unit 200 including the power
transfer unit 210, 220 and 230 may be located in rear of
the rear side of the drum 200.

[0221] The motor 260 may include a stator 280 and
the rotor 270 rotatably provided outside in a radial direc-
tion of the stator 280. Thus, the motor 260 may be referred
to as an outer rotor type motor. Such an outer motor type
motor is popularly used for a Direct Drive (DD) washer.
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Yet, as described above, since the related art dryer has
difficulty in implementing a DD dryer, it is difficult to apply
an outer rotor type motor to the related art dryer.

[0222] According to the present embodiment, the sta-
tor 280 is preferably provided to an outside of the rear
case 130. Particularly, the stator 280 is preferably pro-
vided as fixed to the outside of the rear case 130. The
rear case 130 is configured to form an appearance of the
dryer on the rear side of the dryer 10 and also form an
inner space of the dryer. Hence, the rear case 130 is
configured to be fixed. Thus, as the stator 280 is fixed to
the outside of the rear case 130, it can be fixed solidly.
[0223] As the motor 260 is provided to the outside of
the rear case 130, a space between an inner side of the
rear case 130 and the drum rear wall 22 may be provided
enough to avoid a rotation interference of the drum. In
addition, as the motor 260 is provided outside the rear
case 130, the manufacturing is considerably facilitated.
[0224] The stator 280 may be provided so as to be
spaced apart from a rear surface of the rear case 130.
Namely, it is preferable that the stator 280 is not coupled
to contact with the rear case 130 in direct. A connector
250 is provided between the rear case 130 and the stator
280. The stator 280 may be coupled to the rear case 130
through the connector 250.

[0225] A decelerator 230 may be provided to an inside
of the connector 250, and more particularly, to a hollow
part 250a located at a radial inside of the connector.
Namely, the decelerator 230 may be inserted in the con-
nector 250. Hence, it is able to minimize that a front-rear
space of the drive unit 200 or the power transfer unit 210,
220 and 230 is increased by the decelerator 230.
[0226] The decelerator 230 may be located between
the rotor 270 and the drum 20. The decelerator 230 may
be configured to transform and transfer the drive force
of the rotor 270 to the drum 20. Particularly, the deceler-
ator 240 may be configured to transform high RPM and
low torque of the rotor 270 into low RPM and high torque
of the drum 20.

[0227] The drum shaft 210 coupled to the drum 20 is
located in front of the decelerator 230, and a rotor shaft
220 coupled to the rotor 270 is located in rear of the de-
celerator 230. The rotor shaft 220 is rotated with the rotor
as an integral part, and the drum shaft 210 is rotated with
the drum 20 as an integral part. Hence, the decelerator
230 may configure the power transfer unit that transforms
and transfers the power of the rotor shaft to the drum
shaft. To secure efficiency and facilitation of such power
transfer, it is preferable that the drum shaft 210 and the
rotor shaft 220 are formed coaxially.

[0228] The decelerator 230 may be installed in the rear
case 130. The decelerator 230 may be installed in a man-
ner of directly contacting with the rear surface of the rear
case 130. The connector 250 is provided to a radial out-
side of the decelerator 230, and the stator 280 may be
installed in the rear case 130 through the connector 250.
[0229] The rotor 270 rotates on the radial outside of
the stator 280, and is substantially configured in a manner
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of being further extended in a front direction from the
radial outside of the stator toward the rear case. Hence,
securing a front-rear spaced distance between the rear
case 130 and the stator 280 through the connector 250
may be necessary to secure a rotation space of the rotor
270.

[0230] In addition, the decelerator 230 is located in a
manner of being inserted in the connector 250. There-
fore, a front-rear with of the drive unit 200 by the decel-
erator 230 and the motor 260 may be formed to be very
compact, whereby the external width extension of the
rear case 130 can be minimized.

[0231] In some implementations, the drive unit 200 in-
cluding the power transfer unit 210, 220 and 230 may be
regarded as supported by the rear case that forms the
exterior of the rear side of the dryer and the support struc-
ture of the dryer.

[0232] Accordingtothe presentembodiment, since the
motor 260 and the decelerator 230 are located in rear of
the rear case 130, such components may be externally
exposed and need protection. To this end, as shown in
FIG. 4, a drive unit cover 180 may be provided to cover
the drive unit in rear of the dryer 10.

[0233] Among the components configuring the drive
unit 200, the largest component in a radial direction may
be the rotor 270. Hence, except the rotor 270, all the
components configuring the drive unit 200 are located
within a radial inside of the rotor 270. Hence, it is neces-
sary for the drive unit cover 180 to fully cover the rotor
270only. Namely, the drive unitcover 180 may be formed
in a circular dish having an outer diameter slightly greater
than that of the rotor 270.

[0234] The drive unit cover 180 may be coupled to the
rear case 130 in the rear direction of the rear case. Al-
ternatively, the drive unit cover 180 may be coupled to a
flow path duct 170 described later. The drive unit cover
180 and the flow path duct 170 are just located in rear of
the rear case 130 but may not be the components that
configure the support structure of the dryer. Therefore,
although the drive unit cover 180 and the flow path duct
170 are removed, the support structure of the dryer may
not change. Yet, according to the present embodiment,
in a manner that the drive unit 200 and the air flow path
are partially extended to a rear outside of the rear case
130 instead of an inside of the case 10, the drive unit
cover 180 and the flow path duct 170 may be provided.
[0235] According to the present embodiment, a rear
air inflow structure for providing air to the drum 20 from
an outside of the rear case 130 may be provided. Partic-
ularly, as the flow path duct 170 is installed in the rear
case 130, air may be supplied into the drum 20 through
the flow path duct 170.

[0236] The flow path duct 170 is mounted on the rear
surface of the rear case 130, thereby forming a space
171 inside to enable air to flow therein. The flow path
duct 170 may be formed on a radial outside of the drive
unit 200. Namely, the flow path duct 170 may be config-
ured to enclose the drive unit 200.
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[0237] Therefore, the air flow space 171 in the flow
path duct 170, the motor 260 and the decelerator 230
may be structurally divided or separated outside the rear
case 130. Thus, air flow may be performed smoothly,
and hot or humid air may be prevented from entering the
motor 260 or the decelerator 230.

[0238] An air communication structure among the flow
path duct 170, the rear case 130 and the drum 20 will be
described in detail later.

[0239] The motor 260 is located on a rear outside of
the rear case 130. And, the motor 260 is enclosed by the
flow path duct 170 on the rear outside of the rear case
130. Hence, a wire or signal line extended from an inside
of the case 100 has difficulty in being connected to the
motor 260.

[0240] According to the present embodiment, a wire or
signal line passing through the rear case 130 may be
extended to a radial inside from a radial outside of the
flow path duct 170 and then connected to the motor 260.
In this case, the wire or signal line may be exposed ex-
ternally. To prevent such exposure, a wire cover 190 may
be provided.

[0241] The connection and position relation among the
drum rear wall 22, the rear case 130 and the drive unit
200 will be described in detail with reference to FIG. 3
and FIG. 4 as follows. FIG. 3 is an enlarged cross-sec-
tional diagram of the rear part of the dryer shown in FIG.
1, and FIG. 4 is an exploded perspective diagram of the
drum, rear case and drive unit.

[0242] The rear case 130 islocated in rear of the drum
rear wall 22. As the drum rear wall 22 is rotatably config-
ured, itis located in a manner of being spaced apart from
the rear case 130.

[0243] The motor 260 is provided to an outside of the
rear case 130. The stator 280 of the motor is located in
a manner of being spaced apart from the rear surface of
the rear case toward a rear direction by the connector
250 and fixed to the rear case 130.

[0244] To transfer a drive force of the rotor 270 of the
motor to the drum 20, the power transfer unit 210, 220
and 230 are provided. The power transfer unit 210, 220
and 230 includes the drum shaft 210, the decelerator 230
and the rotor shaft 220.

[0245] To transfer a drive force of the rotor 270, the
rotor 270 is coupled to the rotor shaft 220. The rotor shaft
220 forms the same axis with a rotation axis of a rotor
and rotates with the rotor as an integral part. Hence, to
secure the coupling rigidity and the power transfer relia-
bility, a coupler 296 may be provided. The coupler 296
may be referred to as a rotor coupler 296.

[0246] The rotor coupler 296 may be coupled to an
inner surface of the rotor through a plurality of bolts. The
rotor shaft 220 may pass through the rotor coupler 296
and be coupled to the rotor 270 by a stud 294. To rigidify
the coupling by the stud, a washer 295 may be inserted
between the stud 294 and the rotor 270.

[0247] Regarding the stud 294, a female screw may
be formed at the center of the rotor shaft 220 so as to be
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coupled with the stud.

[0248] In addition, the rotor shaft 220 may be coupled
to the rotor coupler 296 by serration. A serration may be
formed on an outer circumference of the rotor shaft 220
and a serration may be formed on the rotor coupler
through which the rotor shaft passes. Hence, a drive force
of the rotor may be solidly transferred to the rotor shaft
220.

[0249] A drive force of the rotor shaft 220 is trans-
formed through the decelerator 230 and then transferred
to the drum shaft 210. The drum shaft 210 may have the
coupling structure identical or similar to that of the rotor
shaft 220 and be coupled to the drum rear wall 22.
[0250] Namely, a stud 291, a washer 292 and a drum
coupler 293 may be provided. Shapes and structures of
them may be identical or similar to those of the stud 294,
washer 295 and rotor coupler 296 for the coupling of the
rotor shaft 220.

[0251] The stud 291 may pass through a stud perfo-
rated hole 29a from an inside of the drum to an outside
(i.e., from a front side to a rear side) and be then coupled
to the drum shaft 210. On the other hand, the stud 294
may pass through a stud perforated hole from an inside
of the rotor to an outside of the rotor (i.e., from a rear side
to a front side) and be then coupled to the rotor shaft 220.
[0252] The rotor shaft 220 rotates with the rotor 270
as an integral part, and the drum shaft 210 rotates with
the drum 20 as an integral part. Hence, the decelerator
230 may be referred to as a device for performing power
transform between the rotor shaft 220 and the drum shaft
210.

[0253] The decelerator 230 includes a transforming
device 240 provided within the housing. The transforming
device may include various gears. The rotor shaft 220
and the drum shaft 210 may be extended into the housing
231 and then connected to the transforming device. The
rotor shaft 220 and the drum shaft 210 may be parts of
the decelerator 230 or partial configuration of the trans-
forming device.

[0254] A drum shaft perforated hole 232 is provided to
a front side of the housing 231 so that the drum shaft 210
can pass through the drum shaft perforated hole 232.
The drum shaft perforated hole 232 may be configured
in a manner of being extended in the front direction.
Namely, it may be configured to form a prescribed front
straight-line distance. The drum shaft perforated hole 232
may pass through a shaft perforated hole 130a formed
in the rear case 130.

[0255] The shaft perforated hole 130a is formed to en-
able the drum shaft 210 to be extended from the rear wall
22 of the drum 20 to the decelerator 230 in a manner of
passing through the rear case q130. Here, it is not pref-
erable that the drum shaft 210 is rotatably supported
through the shaft perforated hole 130a. Namely, since
the rear case 130 is formed using a plate such as a thin
steel sheet, if a bearing support structure is formed in a
perforated hole formed in a plate, it is not easy and pref-
erable.
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[0256] Therefore, it is preferable that the shaft perfo-
rated hole 130a is formed to have a diameter so that the
drum shaft perforated hole 232 of the decelerator housing
231 as well as the drum shaft 210 can pass through the
shaft perforated hole 130a.

[0257] The decelerator housing 231 may be fixed and
coupled to the rear side of the rear case 130. The drum
shaft perforated hole 232 of the decelerator housing 231
may be further extended in the front direction by passing
through the shaft perforated hole 130a.

[0258] A bearing 234 may be provided within the drum
shaft perforated hole 232. The drum shaft 210 may be
inserted into the bearing 234. Therefore, the drum shaft
210 may be rotatably supported to the housing through
the bearing 234. As the housing 231 is fixed to the rear
case 130, the drum shaft 210 may be rotatably provided
to the rear case 130 through the housing.

[0259] Inaddition, the decelerator housing 231 may be
fixed and coupled to the connector 250. The decelerator
housing 231 may be coupled in a manner of being fixed
to an inside of the connector 250 by stamping. The con-
nector 250 may be fixed to the rear case in the rear di-
rection of the rear case in a manner of enclosing the
decelerator housing 231.

[0260] Therefore, the decelerator 230 may be solidly
fixed to the rear case 30 through the connector 250. This
is because aradius of a part (e.g., a coupling part through
a bolt or stud) for coupling the connector 250 to the rear
case 130 is greater than that of the decelerator housing
231.

[0261] Asdescribed above, the motor 260 may include
an outer rotor type motor. Therefore, the rotor 260 rotates
on a radial outside of the stator 280. Based on such a
structure, a hollow part 280a may be formed in a radial
inside of the stator 280.

[0262] A portion of the connector 250 may be inserted
in the hollow part 280a. Through this, the front-rear length
increase of the drive unit 200 may be prevented and the
stator 280 may be solidly coupled to the connector 250.
[0263] By the decelerator 230, a front-rear length for
the connection of a rotation axis (i.e., a rotation axis in-
cluding a drum shaft, a middle shaft described later, and
a rotor shaft) between the rotor 270 and the drum 20 may
be increased. Therefore, it is important to secure a rotat-
able support point of the rotation axis. However, it is not
preferable that an overall length of a rotation axis is in-
creased for the support point securing.

[0264] A portion of the rear side of the decelerator
housing 231 is preferably inserted in the hollow part 280a
of the stator 280.

[0265] A rotor shaft perforated hole 233, through which
the rotor shaft 220 passes, is formed in the rear side of
the decelerator housing. The rotor shaft perforated hole
233 may be formed in a manner of extending in a rear
direction. Namely, it may be provided to form a prescribed
rear straight-line distance. The rotor shaft perforated hole
233 is preferably inserted in the hollow part 280a of the
stator 280.
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[0266] A bearing 236 may be provided within the rotor
shaft perforated hole 233. The rotor shaft 220 may be
inserted in the bearing 236. Hence, the rotor shaft 220
may be rotatably supported to the housing 231 through
the bearing 236. As the housing 231 is fixed to the rear
case 130, and more particularly, may be fixed through
the connector, the rotor shaft 220 may be regarded as
provided rotatably to the rear case 130 as well.

[0267] As described above, the bearing support point
of the drum shaft 210 is substantially located in a space
between the drum rear wall 22 and the front side of the
rear case 130. In addition, the bearing support point of
the rotor shaft 220 is substantially located within the stator
280, i.e., the hollow part 280a. Therefore, the bearing
support point of the overall rotation axis can be secured
smoothly, thereby preventing an overall length of the ro-
tation axis from being increased.

[0268] In addition, since the bearings 234 and 236 can
be installed in the decelerator housing 231 in advance,
the manufacturing is further facilitated.

[0269] The decelerator 230 may include a middle shaft
241. The transforming device 240 of the decelerator may
include the middle shaft 241. The middle shaft 241 is the
shaft 241 for connecting the rotor shaft 220 and the drum
shaft 210 coaxially and is configured to be rotated inde-
pendently from the drum shaft 210 or the rotor shaft 220.
[0270] The middle shaft 241 is inserted in the center
of each of the rotor shaft 220 and the drum shaft 210,
whereby those shafts are configured coaxially. A bearing
is 235 provided to an outside of the middle shaft 241 and
aninside of the drum shaft 210. Through the bearing 235,
the middle shaft and the drum shaft may be rotated in-
dependently. A bearing 237 is provided to an outside of
the middle shaft 241 and an inside of the rotor shaft 220.
Through the bearing 237, the middle shaft and the rotor
shaft may be rotated independently.

[0271] By the aforementioned structures of the drum
20, the rear case 130, the power transfer unit and the
drive unit, the assembly may be further facilitated.
[0272] First of all, the decelerator 230 and the connec-
tor 250 are coupled together. The connector 250 is cou-
pled to the rear case 130. After the stator 280 has been
coupled to the connector 250, the connector 250 may be
coupled to the rear case 130. Thereafter, the stator is
coupled to the connector 250. As the rotor shaft 220 is
semi-coupled by being inserted in the center of the rotor
260. Likewise, the drum shaft 210 may be semi-coupled
by being inserted in the center of the drum rear wall 22.
[0273] Inside the drum, through the stud 291, the drum
rear wall and the drum shaft 210 are coupled together.
On the outer rear side of the rotor 270, through the stud
294, the rotor 270 and the rotor shaft 220 are coupled
together.

[0274] Through such a sequence, the coupling of the
drum 20, the rear case 130, the power transfer unit 210,
220 and 230 and the motor 260 may be facilitated. There-
after, the flow path duct 170 may be coupled to the rear
case 130 in the rear direction of the rear case, and the
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drive unit cover 180 may be coupled to the flow path duct
270 so as to protect the drive unit 200. Wires or signal
lines exposed after having been connected to the motor
260 may be protected by the wire cover 190. One end of
the wire cover 190 may be coupled to the rear case 130
on the radial outside of the flow path duct, and the other
end may be coupled to the flow path duct or the rear case
130 on the radial inside of the flow path 170. Alternatively,
after the wire cover 190 has been coupled, the drive unit
cover 180 may be coupled.

[0275] In the following, with reference to FIG. 5 and
FIG. 6, the drum 20 applicable to the presentembodiment
will be described in detail.

[0276] FIG. 5 is a perspective diagram of a front side
of a drum, and FIG. 6 is a front diagram of a rear side of
the drum.

[0277] The drum 20 may include the sidewall 21 and
the rea wall 22 in a manner that a front side is open. The
drum may be configured in a cylindrical shape of which
rear side is blocked by the rear wall 22. Here, the ’blocked’
means that entrance of laundry is impossible and that air
communication is possible.

[0278] An installation area 23 is formed at a central
portion of the rear wall 22. The installation area 23 may
include an area in which the drum shaft 210 is installed
and indicate an area that confronts the decelerator 230.
An air intake area 24 may be formed on a radial outside
of the installation area 23. A rear wall rim area 25 is
formed on a radial outside of the air intake area 24 and
may be connected to the sidewall 21.

[0279] Assuming that the rear wall 22 has a circular
shape, the installation area 23 may be formed to exclude
the air communication for the installation of the drum shaft
at the central portion, and the air intake area 24 may be
formed on a radial outside of the installation area 23 to
enable air to pass therethrough.

[0280] To enable air to communicate, a plurality of
holes 26 are formed in the air intake area 24. Particularly,
the air intake area 24 of a mesh type is formed. If the air
intake area 24 becomes wider, air may be supplied with
the drum more evenly, whereby drying efficiency can be
raised. A diameter of the hole 26 is very small. This is to
preventlaundry from entering the hole 26 and being dam-
aged. Therefore, the number of the holes 26 will be very
high to enable air to be supplied into the drum smoothly.
[0281] However, the rigidity of the rea wall 22 may be-
come vulnerable by the holes 26. To reinforce the rigidity
of the rear wall 22 from the air intake area 24, a plurality
of radial bridges 27 and a circumferential bridge 28 may
be included. The radial bridges 27 may be provided to
divide the air intake area 24 along a circumferential di-
rection, and the circumferential bridge 28 may be provid-
ed to divide the air intake area 24 into a radial inside and
a radial outside.

[0282] The radial bridge 27 may be extended from the
installation are 23 to the rear wall rim area 25 via the air
intake area 24. The radial bridge 27 may be connected
to the circumferential bridge 28.
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[0283] It is preferable that the holes 26 are not formed
in the radial bridges 27 and the circumferential bridge 28.
Therefore, as a support structure supportive of the air
intake area 24 of the mesh type attributed to a plurality
of the holes 26, the radial bridges 27 and the circumfer-
ential bridge 28 may be formed. Preferably, to reinforce
self-rigidity, the radial bridges 27 and the circumferential
bridge 28 may be formed convex in front or rear direction.
[0284] Preferably, the holes 26 are not formed in the
rear wall rim area 25 as well. As the rear wall rim area
25 is connected to the sidewall 21, it is necessary to pre-
vent the rigidity of the rear wall rim area 25 from being
weakened. Moreover, in case that air flows in the rear
wallrimarea 25, the airmay be supplied to laundry closely
attached to an inner wall of the drum or a place in which
laundry does not exist. Therefore, to raise the drying ef-
ficiency, it is preferable that air supply is focused not on
the rear wall rim area 25 but on the air intake area 24.
[0285] A stud hole 29a may be formed at the center of
the installation area 29 of the central portion of the drum
rear wall 22. A washer seat part 29¢c may be formed on
aradial outside that encloses the stud hole 29. A plurality
of bolt fastening parts 29b may be formed in a radial
outside of the washer seat part 29. Here, a stud, bolt or
screw in the present embodiment may be named for con-
venience according to a relative size of a fastening
means. Therefore, the fastening means may be non-lim-
ited by the specific names.

[0286] The installation area 29 may be the area that is
fastened with the drum shaft 210. To fasten the drum
shaft 210 to the drum 20 rigidly and secure reliability of
power transfer, a coupler is provided. This may be re-
ferred to as a drum coupler 293 (see FIG. 3).

[0287] Itis notpreferable that hot air substantially flows
into the drum through the central portion of the drum rear
wall. Therefore, it is preferable that the installation area
29 is more extended to a further radial outside of the
drum coupler.

[0288] FIG. 6 shows that a gasket 40 and 50 is pro-
jected on the drum rear wall 22. The gasket 40 and 50
may be provided for air sealing between the drum rear
wall 22 and the rear case 130. Namely, air flowing in from
an outside of the rear case 130 flows into the drum
through the air intake area 24 by the sealing provided by
the gasket between the drum rear wall 22 and the rear
case 130.

[0289] The position, structure and function of the gas-
ket 40 and 50 are described in detail with reference to
FIG. 7. FIG. 7 is a cross-sectional diagram of the drum,
drive unit and flow path duct in a gasket part.

[0290] The gasket40 and 50 may include aninner gas-
ket 40 of a radial inside and an outer gasket 50 of a radial
outside. The inner gasket 40 partitions the installation
area 29 and the air intake area 24 of the drum. Therefore,
it is able to prevent hot air from leaking in an installation
area direction (toward a radial inside) of the drum from
an outside of the drum. The outer gasket 50 partitions
the air intake area 24 and the rear wall rim area 25 of the
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drum. Therefore, it is able to prevent hot air from leaking
into the rear wall rim area 25 of the drum from an outside
of the drum.

[0291] The inner gasket 40 includes a fixing part 41
and an extension part 42, and a fastening part 43 may
be formed in the fixing part 41. The inner gasket 40 may
be mounted on an inner surface of the rear case through
the fixing part 41 and the fastening part 43, and the ex-
tension part 42 may be formed in a manner of being ex-
tended from the fixing part 41 in a direction of the drum
rear wall 22. The extension part 42 is configured to con-
tact with the drum rear wall, whereby sealing can be per-
formed. The extension part 42 may be slantly extended
toward an inside from a radial outside. Namely, the ex-
tension part 42 may be located on a radial inside of the
fixing part 41.

[0292] Likewise, the outer gasket 50 includes a fixing
part 51 and an extension part 52, and a fastening part
53 may be formed in the fixing part 51. The outer gasket
50 may be mounted on an inner surface of the rear case
through the fixing part 51 and the fastening part 53, and
the extension part 52 may be formed in a manner of being
extended from the fixing part 51 in a direction of the drum
rear wall 22. The extension part 52 is configured to con-
tact with the drum rear wall, whereby sealing can be per-
formed. The extension part 52 may be slantly extended
toward an outside from a radial inside. Namely, the ex-
tension part 52 may be located on a radial outside of the
fixing part 51.

[0293] The extension part42/52 of the inner/outer gas-
ket 40/50 may be slantly extended from the fixing part
41/51 toward the drum rear wall. Through this, air sealing
may be performed while the frictional force between the
rotating drum and the end of the extension part 42/52.
[0294] Of course, unlike the above description, the
gasket 40 and 50 may be installed not in the rear case
130 but in the drum 20. Yet, it will be preferable that the
gasket is installed not in the rotatably-configured drum
20 but in the fixed rear case 130. Through this, as the
sealing point may be formed not in the upstream of an
air flow path but in the downstream thereof, it becomes
more advantageous in aspect of sealing as well as man-
ufacturing facilitation.

[0295] Meanwhile,asshowninFIG.7,the powertrans-
fer unit may be placed in a hermetically sealed space.
For example, the motor including the stator 280 and the
rotor 260 and the decelerator may be located within a
space enclosed by the rear case 130, the flow path duct
170 and the drive unit cover 180.

[0296] As the drum is driven, heat is generated from
the decelerator and the motor, and more particularly,
from the stator. If such a heat problem is resolved, it is
very advantageous in securing performance. Therefore,
it is preferable that a component for heat radiation or
cooling is added.

[0297] Instead of adding such a component as a sep-
arate cooling fan, cooling performance may be secured
using natural convection or convection through rotation
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of a rotor.

[0298] A plurality of openings 260a may be formed in
the rotor 260. As the rotor rotates, air may flow into the
rotor from an outside of the rotor. The inflow air may flow
toward the stator 280.

[0299] Meanwhile, the air flowing into the rotor 260
preferably includes external air. To this end, an opening
180a may be provided to the drive unit cover 180. A plu-
rality of the openings 180a may be provided.

[0300] The air flowing in through the opening 180a of
the drive unit cover 180 cools down the stator within the
rotor through the opening 260a of the rotor. Here, if the
air having cooled down the rotor is discharged externally,
effective air circulation or flow can be generated. There-
fore, a discharge part 180b for discharging air externally
is preferably formed in the drive unit cover 180.

[0301] By such a structure, as shown in FIG. 7, an air
flow is generated, whereby effective cooling can be per-
formed.

[0302] Here, it is preferable that the opening 260a of
the rotor and the opening 180a of the drive unit cover
180 are located to confront each other. Through this, air
flow resistance can be minimized. Meanwhile, in case
that air flows in from an outside, it is not preferable that
aninflow pressure becomes excessively high. Therefore,
the number and total size of the openings 180a may be
preferably greater than those of the rotor, respectively.
[0303] In addition, to perform the inflow and discharge
of air smoothly, a position of an inflow part of air is pref-
erably different from that of a discharge part of air. Name-
ly, the position of the discharge part is located at a radial
outside of the position of the inflow part.

[0304] Accordingly, by forming the openings for the air
inflow and discharge in the drive unit cover 180 with ease,
effective cooling of the motor and decelerator can be per-
formed.

[0305] With reference to FIG. 8 and FIG. 9, an air flow
path of a dryer according to one embodiment of the
present disclosure is described in detail.

[0306] An outlet 131 for discharging air from a dryer
inside externally may be formed in the rear case 130. An
inlet 135 for the air discharged through the outlet 131 to
flow into the dryer may be formed in the rear case 130.
The outlet 131 is a single outlet but a plurality of the inlets
135 may be formed.

[0307] The inlet may be formed in an air supply area
134 of the rear case 130, and the air supply area 134
may be formed on a radial outside of an installation area
136. The air supply area 134 may be configured to en-
close the installation area 136.

[0308] The outlet 131 may be formed in the air intake
area of the rear case 130. The air intake area may be
provided to a radial outside of the air supply area 134.
As the outlet 131 may be configured as a single outlet,
the outlet may be regarded as the air intake area.
[0309] The air having flown into the flow path duct 170
via the outlet 135 flows into the dryer through the inlet
135. Particularly, a flow path passing through the inlet
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135 may enter the drum in a manner of passing through
a space between the drum rear wall 22 sealed by the
gasket 40 and 50 and a front side of the rear case.
[0310] To reduce resistance of a flow of air that flows
in via the inlet 135, it is preferable that a size of the inlet
135 is greater than that of a hole 26 through which air
flows into the drum. As shown in the drawing, the number
of the holes 26 of the drum projected onto the single inlet
135 may be equal to or greater than 10.

[0311] The area in which the holes 26 of the drum are
formed is formed continuously along a circumferential
direction except a radial rib 27. On the other hand, the
inlet 135 and the inlet 135 may be configured in a manner
of being spaced apart from each other along the circum-
ferential direction. A size of a portion of the air inflow area
134, in which the inlet 135 is formed, may be similar to
that of a portion in which the inlet is not formed.

[0312] Moreover, it is preferable that a radial direction
width of the inlet 135 is preferably smaller than a radial
width of the air intake area 24 of the drum. Namely, it is
preferable that a size for sucking air from the drum is
greater than a size for supplying air to the drum from the
rear case. Through this, air inflow may be performed
more smoothly and air can be evenly flow into the drum.
[0313] The flow path duct 170 may be configured to
cover both of the air intake area 131 and the air supply
area 134 of the rear case except the installation area of
the rear case. Therefore, the air having flown into the
flow path duct 170 via the air intake are 131 may diverge
into both sides of the installation area and then flow along
an installation area circumference, thereby being dis-
charged from the flow path duct through the inlet 134.
[0314] The air discharged through the inlet 134 flows
into the drum through a plurality of holes 29 formed in
the air intake area 24 formed in the drum rear wall 22.
The air having flown into the drum is discharged to a
drum front side, passes through a heat pump 300 and a
fan 179, and is then discharged out of the dryer rear case
130 through the outlet 131 of the rear case.

[0315] In some implementations, the heat pump 300
may be substituted with a heating part (not shown).
Namely, a configuration for condensing moisture in air
may be omitted. So to speak, air outside the dryer is
made to flow into the dryer and then heated,

[0316] Through such a structure, air can be dried in a
manner of circulating in the dryer according to the present
embodiment. A fan 179 for generating circulation flow of
air, a heat pump 300 as an exemplary configuration for
heating and condensing air, a flow path duct 170 forming
a flow path of air, a connecting duct 179 forming the flow
path of the air and the like may be included.

[0317] Meanwhile, a fan mount part 132 projected in
rear direction may be provided to the rear case 130. The
outlet 131 may be formed in the fan mount part 132. A
wire draw-out hole 133 may be formed in a top portion
of the rear case 130.

[0318] The flow path duct 170 may include an inner
coupling part 172 and an outer coupling part 171. The



35 EP 3 889 340 A1 36

inner coupling part 172 may be coupled to the rear case
between the mount area of the rear case and the air sup-
ply area. The outer coupling part 171 may be coupled to
the rear case in a manner of enclosing both of the air
supply area and the air intake area of the rear case. An
extension part 173 is formed between the outer coupling
part 171 and the inner coupling part 172 so as to form
an air flow space 171.

[0319] The extension part 173 may be configured in a
manner of being convex in rear of the rear case 130.
Hence, a wire extended to a rear case outside through
the wire draw-out hole 133 needs to be connected to the
motor located at a radial inside of the inner coupling part
172 of the flow path duct 170 by crossing the extension
part 173. Hence, awire cover 133 for protecting the cross-
ing wire crosses the extension part 173 as well. The front-
rear width of the dryer may be increased by the wire cover
133. Therefore, aseatpart 173 recessed in front direction
is preferably formed at a prescribed portion of the exten-
sion part 173 so that the wire cover is seated on the seat
part 173.

[0320] A wire coupling area or a wire cover coupling
area 137 may be formed between the air supply area 134
and the installation area 136 of the rear case 130. The
wire coupling area 137 may include an area formed in a
manner that a prescribed portion of the installation area
136 is extended to a radial outside. Hence, a radial width
of the inlet 135 formed in the radial outside of the wire
coupling area may be decreased by the wire coupling
area 137.

[0321] A wire coupling area may be formed in the flow
path duct to correspond to the wire coupling area of the
rear case. Through the wire coupling area, one end of
the wire cover 190 may be fixed and coupled thereto.
[0322] Asdescribed above, the decelerator230 is pref-
erably included in the dryer according to one embodiment
of the present disclosure. In the following, why the de-
celerator is required for one embodiment of the present
disclosure and what is an optimal deceleration ratio will
be described with reference to FIG. 10.

[0323] To facilitate the torque and RPM control of a
motor, an outer rotor type motor having a permanent
magnet provided to a rotor is popularly used for a Direct
Drive type device. In order to apply such an outer rotor
type motor to the present embodiment, itis necessary to
consider efficiency of a motor. FIG. 10 shows efficiency
of a motor according to a current phase angle in case of
using a motor of 269-W power consumption.

[0324] As shown in the drawing, it is observed that ef-
ficiency of an outer rotor type motor is high in a high-
speed drive range, e.g., 600 ~ 750 RPM range. Yet, in a
low sped drive at about 50 RPM that is a general drive
RPM of a dryer drum, efficiency is noticeably decreased
or a drum is not rotated due to the insufficient torque.
Namely, there may occur a case that it is impossible to
drive a drum. Thus, there may be a demand for a decel-
erator capable of driving a drum at about 50 RPM while
driving a motor at the RPM having optimal efficiency.
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Therefore, according to the present embodiment, a de-
celerator having a deceleration ratio of 15:1 may be pro-
vided. Although an optimal deceleration ratio may be
changed due to the difference of a motor and the differ-
ence of a drum drive RPM, it may be similar to 15:1 ap-
proximately.

[0325] Generally, a decelerator that uses a planet gear
is manufactured for the purpose of deceleration of aservo
motor and the like and fastened to a front side of a motor.
Hence, due the outer diameter limit of a decelerator by
a motor, a safety rate is generally secured in a manner
of increasing a thickness of a planet gear (e.g., an axial
length of a gear).

[0326] However, a decelerator of a dryer according to
one embodiment of the present disclosure may require
a compact design for a height (i.e., an axial length) of the
decelerator rather than an outer diameter thereof. Name-
ly, since a motor of the present embodiment is a motor
of an outer rotor type, an outer diameter of a decelerator
may be set to approach an outer diameter of a rotor as
close as possible.

[0327] To implement a high deceleration ratio (e.g.,
15:1), a decelerator of a 2-stage planet gear type may
be applicable. A decelerator of a 1-stage planet gear type
is normally used at a deceleration ratio of about 9:1. If a
deceleration ratio of about 15:1 is implemented in a de-
celerator of a 1-stage planetary type, the number of plan-
et gears becomes two according to the geometrical fea-
ture of implementing the deceleration mechanism.
Therefore, stability becomes very low. According to the
present embodiment, to implement a high deceleration
ratio and secure stability, it is able to apply a decelerator
of a 2-stage planet gear type that eventually performs 2-
stage deceleration by performing deceleration through
four planet gears in 1-stage deceleration.

[0328] Meanwhile, in case of using a 2-stage gear, as
thickness (i.e., axial length of decelerator) due to gears
is increased, the demand for the compact and light-
weight design is considerably rising. According to the
present embodiment, a decelerator capable of 2-stage
changing high-RPM low-torque into low RPM high-torque
between a rotor and a drum can be provided. And, a
decelerator capable of implementing compactness and
lightweight in consideration of power transform features
in a dryer can be provided.

[0329] In 1-stage power transform, a thickness of a
gear may be decreased in consideration of a feature that
atorque of an input shaft (e.g., a rotor shaftin the present
embodiment) is low. And, it is able to form a gear not
through steel series materials but through engineering
plastics such as Poly Oxy Methylene (POM) series ma-
terials. Therefore, by decreasing thickness and weight
of a gear in proportion to strength of a gear, the compact
and lightweight design will be possible.

[0330] Yet, in 2-stage power transform, since a torque
of an output shaft (e.g., a drum shaft in the present em-
bodiment) is raised through 1-stage power transform,
higher gear strength may be required. Therefore, in the
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2-stage power transform, it will be preferable that a height
of a gear is relatively increased and that a gear of steel
materials is formed.

[0331] In this respect, it may be difficult to implement
a compact decelerator due to a thickness of a gear for
power transform, and particularly, in 2-stage power trans-
form,

[0332] Oneembodimentofthe presentdisclosure pays
attention to gear strength improvement through an outer
diameter increase of a gear instead of a thickness in-
crease of a gear.

[0333] By increasing a total outer diameter of a planet
gear using the same deceleration ratio and the same-
rated configurations, gear strength can be improved.
Namely, if an outer diameter is increased in a gear having
the same number of gear teeth, a size of a support part
of the gear tooth is increased. So to speak, it is able to
increase a size of a support part of a gear tooth in a
manner of increasing a size of the gear tooth instead of
increasing a thickness of a gear.

[0334] Such gear strength securing is identically appli-
cable to 2-stage power transform as well as 1-stage pow-
er transform. Hence, it is able to implement a decelerator
thatis very compact in front-rear direction in all of 1-stage
gears and 2-stage gears having the same outer diameter.
Particularly, since a decelerator of the present embodi-
ment transforms power of an outer rotor type motor, an
outer diameter increase ofthe decelerator can be allowed
sufficiently. Specifically, itis possible to increase an outer
diameter of a decelerator to correspond to an inner di-
ameter of the hollow part 250a of the connector that fixes
the stator to the rear case.

[0335] In the following, a decelerator and deceleration
principle according to one embodiment of the present
disclosure will be described in detail with reference to
FIGs. 11 to 13. FIG. 11 is an exploded perspective dia-
gram of a decelerator, FIG. 12 shows a connection struc-
ture of decelerator components for 1-stage transform of
power, and FIG. 13 shows a connection structure of de-
celerator components for 2-stage transform of power.
[0336] A decelerator 230 includes a housing 231, and
the housing may include a front housing 231a and a rear
housing 231b. Various components for a transforming
device may be received in the housing 231. A fastening
part 231c may be provided to the housing 231. The rear
housing 231b may substantially receive the components
for the transforming device therein, the front housing
231a may perform a cover function of covering the rear
housing, and vice versa.

[0337] When the rear housing 231b substantially re-
ceives the components for the transforming device, the
fastening part 231c may be provided to the rear housing
231b. The rear housing 231b is inserted in the hollow
part 250a of the connector and then coupled and fixed
to the connector 250 through the fastening part 231c.
[0338] A perforated hole 233 of a rotor shaft 220 is
formed in a central portion of the rear housing 231b, and
a bearing 236 is provided within the perforated hole 233,
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whereby the rotor shaft 220 is rotatably supported.
[0339] A perforated hole 232 of a drum shaft 210 is
formed in a central portion of the front housing 231a, and
a bearing 234 is provided within the perforated hole 232,
whereby the drum shaft 210 is rotatably supported.
[0340] An input RPM in 1-stage power transform may
be regarded as a high RPM. Hence, the bearing 236 sup-
porting the rotor shaft 220 preferably includes a ball bear-
ing. In addition, two ball bearings are preferably provided
along the rotor shaft 220. An output RPM in 2-stage pow-
er transform may be regarded as a low RPM. Hence, a
bearing supporting the drum shaft 210 preferably uses
an oilless bearing. This is to secure reliability and save
manufacturing costs.

[0341] Power of the rotor 260 is directly transferred to
the rotor shaft 220. The rotor shaft 220 is solidly coupled
to the rotor 260 through the rotor coupler 296, the washer
295 and the stud 194. One side of the rotor shaft 220 is
coupled to the rotor, and the other side may configure a
first sun ear 221. Hence, the rotor shaft 220 and the first
sun gear 221 may be regarded as a single part or com-
ponent, and may be the component formed of a single
material.

[0342] The same first planet gear 223 is located on a
radial outside of the first sun gear 221, and the first sun
gear and the first planet gear are engaged. If the first
planet gear is provided to leave the same space in be-
tween along a circumferential direction of the first sun
gear, four first planet gears may be provided for example.
[0343] The first planet gear 223 is provided rotatably
centering on a roller shaft 222, and the roller shaft 222
may be fixed to a first carrier 243. For the front-rear po-
sition fixing of the first planet gear and the fixing of the
roller shaft, afirst carrier supporter 224 may be provided.
Hence, the first planet gear 223 may be rotatably provid-
ed to the first carrier 243. As the first planet gear 223
revolves around the first sun gear 221, the first carrier
243 rotates.

[0344] All the first planet gears 223 may be engaged
in a manner of being inscribed in a ring gear 244.
[0345] When a deceleration ratio in each step is set to
‘a’, if the ring gear 244 is provided to be fixed within the
decelerator housing 231, ’a’ has the value resulting from
adding 1 to a value obtained from dividing the number of
gear teeth of the ring gear 244 by the number of teeth of
the sun gear.

[0346] If a motor power of N RPM and T torque is in-
putted to the rotor shaft 220, the first sun gear 221 has
the same N RPM and the same T torque.

[0347] As the rotor shaft 220 rotates, the first planet
gear 223 and the first carrier 243 rotate. In doing so, the
first carrier 243 has a deceleration ratio ’a’, N/a RPM,
and T*a torque. Hence, the power of the rotor shaft 220
is 1-stage transformed through the first carrier 243.
[0348] The first planet gear 223 is rotatably provided
to one side (e.g., arotor shaft side) of the first carrier 243.
And, a second sun gear 242 may be provided to the other
side (e.g., a drum shaft side) of the second carrier 243.
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The second carrier 243 and the second sun gear 242
may be configured as an integral part. Thus, the second
carrier 243 and the second sun gear 242 rotate as an
integral part. Therefore, the second sun gear 242 has a
deceleration ratio 'a’, N/a RPM, and T*a torque.

[0349] As the second sun gear rotates, the second
planet gear 213 and the second carrier 211 rotate. The
second planet gear 213 may be rotatably provided to the
second carrier 211 through a roller shaft 212. For the
front-rear position fixing of the second planet gear 213
and the fixing of the roller shaft 212, a second carrier
supporter 214 may be provided.

[0350] Asthe second planet gear 213 revolves around
the second sun gear 242, the second carrier 211 rotates.
[0351] In this case, the second carrier 211 has a de-
celeration ratio 'a’, N/a/a RPM, and T*a*a torque.
[0352] The second carrier 211 may be coupled to the
drum shaft 210. Preferably, the second carrier 211 and
the drum shaft 210 may be provided as a single part or
component. Hence, the drum shaft 210 has N/a/a RPM
and T*a*a torque.

[0353] As described above, a deceleration ratio of a
decelerator in the present embodiment is 15:1. Hence,
if each of a first-stage deceleration ratio and a second-
stage deceleration ratio has the same value ‘a’, the value
of 'a’ may have the square root of 15, i.e., 3.871.
[0354] Here, itis very effective to have a final deceler-
ation ratio of the square root of 'a’ by setting the second
stage deceleration ratio to 'a’ with the first stage decel-
eration ratio 'a’. This is because a ring gear used for the
first stage deceleration and the second stage decelera-
tion may be implemented as a single ring gear. Namely,
a rear side of a fixed single ring gear may be engaged
with the first planet gears and a front side of the single
ring gear may be engaged with the second planet gears.
Therefore, implementation of a decelerator can be very
facilitated.

[0355] In addition, there is an effect that radius sizes
of planet gears and carriers can be set equally. Hence,
it is able to implement a decelerator having a cylindrical
shape and the same front-rear diameter. Of course, a
fastening part structure for the fixed coupling of a decel-
erator is out of the question.

[0356] The drum shaft 210 may be solidly fixed to the
drum rear wall through a drum shaft coupler 293, a wash-
er 292 and a stud 291.

[0357] Eventually, according to the present embodi-
ment, there decelerator 230 is provided between the
drum rear wall and the rotor inner wall, thereby trans-
forming high-RPM and low-torque of the rotor into low-
RPM and high-torque of the drum.

[0358] Meanwhile, the rotor shaft 220 and the drum
shaft 210 are spaced apart from each other in front-rear
direction. The rotor shaft 220 and the drum shaft 210 are
configured to form a co-axis, and the co-axis needs to
be maintained solidly.

[0359] Tothisend, amiddle shaft241 maybe provided.
One side of the middle shaft may form a co-axis by being
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connected to the rotor shaft 220, and the other side may
form the co-axis by being connected to the drum shaft
210.

[0360] The middle shaft 241 may configure an integral
part with the first carrier 243 and the second sun gear
242. Namely, they may include a single component or
part. Hence, the middle shaft 241 and the first carrier 243
may rotate as an integral part. This means that a rotation
speed of the first carrier is different from a rotation speed
of each of the rotor shaft and the drum shaft.

[0361] Therefore, a structure for supporting that the
middle shift 241, the drum shaft 210 and the rotor shaft
220 may rotate at different rotation speeds, respectively
or rotate independently is necessary. Of course, such a
support structure may include a structure for forming and
maintaining a co-axis.

[0362] The middle shaft 241 is positioned in a manner
of being inserted in the center of the drum shaft 210 and
the center of the rotor shaft 220. The middle shaft may
be inserted in a hollow formed at prescribed portions of
the drum and rotor shafts. A bearing 235 is provided be-
tween the drum shaft and the middle shaft. Likewise, a
bearing 237 may be provided between the rotor shaftand
the middle shaft.

[0363] A thrust generated between the rotor 260 and
the drum rear wall 22 may be supported the aforemen-
tioned bearings 236 and 234. For example, it may be
supported in a manner that a short sill formed on a lateral
side of the oilless bearing 234 comes in contact with a
circumference of the drum shaft and a lateral side of the
ball bearing 236 comes in contact with an annular ring
(no reference number in FIG. 10) coupled to the shafts.
Therefore, a frictional force due to the thrust in the drive
unit or the power transfer unit can be minimized.

[0364] Meanwhile, a decelerator different from the
above-described planet gear decelerator of one embod-
iment of the present disclosure may be applicable to a
dryer according to one embodiment of the present dis-
closure. For example, a cyclo-decelerator is applicable.
[0365] A cyclo-decelerator is a decelerator that uses a
decelerating device having a cyclo-tooth shape. The cy-
clo-decelerator is a decelerator of which gear tooth shape
forms a continuous curve of a cyclo-tooth shape to enable
rolling contact. As an input shaft and an output shaft may
form a co-axis, itis applicable to the presentembodiment.
[0366] In a dryer according to one embodiment of the
present disclosure, uniform drying can be performed. As
shown in FIG. 14, it can be observed that an air flow
speed is uniform irrespective of a front-rear position of a
drum in a dryer according to one embodiment of the
present disclosure.

[0367] The speed standard deviation means a devia-
tion of an air flow speed in a whole cross section at a
drum cross section position. If a speed standard deviation
is small, it means that a speed difference in a whole area
of a specific cross section is insignificant.

[0368] Therefore, according to the present embodi-
ment, it can be observed that a speed standard deviation
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at seven cross section positions between front and rear
sides of a drum is about 0.7 or below, and more partic-
ularly, about 0.6 or below except the rear side of the drum.
Since air inflow is performed in a predetermined area of
the drum rear side only, such a result is predictable.
[0369] On the contrary, in a related art dryer having a
structure that air flows in through a drum rear side, it is
observed that a speed standard deviation increases sig-
nificantly depending on a drum cross section position.
Particularly, it can be observed that the speed standard
deviation is greater than that of the present disclosure at
all positions. In addition, it can be observed thatthe speed
standard deviation is significantly high near the rear side
of the drum. This paradoxically shows that the speed
standard deviation is significantly low at the rear side of
the drum in one embodiment of the present disclosure.
[0370] It can be assumed that the speed standard de-
viation characteristics of a dryer according to one em-
bodiment of the present disclosure are attributed to the
annular air supply area of the rear case and the annular
air intake area of the rear wall of the drum. That is, since
the position of air entering the drum is the same regard-
less of whether the drum is rotated or a rotation speed
of the drum, it can be assumed that such characteristics
are provided. In addition, it can be assumed that the area
where air enters the drum and the area where air is sup-
plied to the drum are increased in comparison to conven-
tional dryers.

[0371] In particular, according to the present embodi-
ment, air can flow into a drum throughout 360 degrees
inside. Therefore, a larger volume of air can be supplied
into the drum, and air can be supplied evenly. In addition,
in a dryer according to the present embodiment, drying
efficiency can be increased and uniform drying can be
performed.

Claims
1. Adryer, comprising:

a case forming to support an appearance of the
dryer;

a drum provided within the case to receive a
drying object therein; and

a drive unit configured to drive the drum and
including a motor having a stator and a rotor,
wherein the case includes a rear case forming
to support a rear appearance of the dryer,
wherein the rotor is supported on an outside of
the rear case in a manner of being coaxially ro-
tatable to the rear case on a rotation axis of the
drum, and

wherein the stator is fixed to the rear case on
the outside of the rear case.

2. Thedryerofclaim 1, wherein the drive unit comprises
a power transfer unit transferring a rotation force of
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the rotor to the drum and wherein the power transfer
unit is provided between the rotor and the drum.

The dryer of claim 2, wherein the motor comprises
an outer rotor type motor having the rotor provided
to be rotatable on a radial outside of the stator.

The dryer of claim 2, wherein the stator having a
hollow part provided to a radial inside is fixed to an
outside of the rear case.

The dryer of claim 4, comprising a connector provid-
ed between the stator and the rear case to fix the
stator to the rear case and form a front-rear space
between the stator and the rear case.

The dryer of claim 5, wherein a portion of the con-
nector is inserted in the hollow part of the stator.

The dryer of claim 5, wherein the connector has a
hollow part provided to a radial inside.

The dryer of claim 7, wherein the power transfer unit
includes a decelerator transforming high-RPM low-
torque of the rotor into low-RPM high-torque of the
drum and wherein at least one portion of the decel-
erator is located by being inserted in the hollow part
of the connector.

The dryer of claim 2, the power transfer unit com-
prising:

a drum shaft connected to a rear side of the
drum;

a rotor shaft connected to the rotor; and

a decelerator provided between the drum shaft
and the rotor shaft.

The dryer of claim 9, wherein a shaft perforated hole
perforated by the drum shaft is formed in the rear
case.

The dryer of claim 10, the decelerator comprising:

a housing; and

a transforming device provided within the hous-
ing to transform high-RPM low-torque of the ro-
tor into low-RPM high-torque of the drum.

The dryer of claim 11, wherein the housing of the
decelerator is fixed to an outside of the rear case.

The dryer of claim 12, the housing of the decelerator,
comprising:

a drum shaft perforated hole projected in pre-
scribed length in front direction to be perforated
by the drum shaft and having a bearing installed
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inside to support the drum shaft rotatably; and
a rotor shaft perforated hole projected in pre-
scribed length in rear direction to be perforated
by the rotor shaft and having a bearing installed
inside to support the rotor shaft rotatably.

The dryer of claim 13, wherein the drum shaft per-
forated hole is located by being inserted in the shaft
perforated hole of the rear case and wherein the rotor
shaft perforated hole is located in a hollow part
formed in a radial inside of the stator.

The dryer of one of claims 1 to 14, wherein a shaft
perforated hole perforated by a drum shaft connect-
ed to the drum to transfer power of the rotor to the
drum is formed in the rear case and wherein an in-
stallation area for installation of the drive unit is
formed on a radial outside centering on the shaft
perforated hole in the rear case.

The dryer of claim 15, wherein an air supply area for
supplying air into the drum is formed in the rear case
and wherein the air supply area is formed on a radial
outside of the installation area centering on the in-
stallation area.

The dryer of claim 16, wherein an air intake area for
sucking air from the drum is formed in the rear case
and wherein the air intake area is formed on a radial
outside of the air supply area.

The dryer of claim 17, comprising a flow path duct
coupled to the rear case on an outside of the rear
case so as to form an air flow space with the rear
case in between by covering the air intake area and
the air supply area.

The dryer of claim 15, wherein a donut-shaped air
intake area confronting the air supply area of the rear
case is formed in a rear wall of the drum.

The dryer of claim 19, comprising a gasket provided
between the rear case and the rear wall of the drum
to enable air supplied from the air supply area of the
rear case to flow into the air intake area of the drum.
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[Fig. 1]
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[Fig. 2]
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[Fig. 4]
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[Fig. 6]

28



EP 3 889 340 A1

[Fig. 7]
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[Fig. 8]
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[Fig. 9]
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[Fig. 10]
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[Fig. 12]
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[Fig. 13]
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[Fig. 14]
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