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Description
BACKGROUND
1. Field

[0001] Embodiments of the present inventive concept
relate to a washing machine having lifters to lift and drop
laundry in a drum.

2. Description of the Related Art

[0002] A washing machine is an apparatus which
washes laundry using electric power, and generally in-
cludes a tub to store wash water, a drum rotatably in-
stalled within the tub, and a motor to rotate the drum.
[0003] When the drum is rotated by the motor under
the condition that laundry and wash water are placed
within the drum, contaminants are removed from the
laundry through friction of the laundry with the drum and
the wash water.

[0004] A plurality of lifters lifting and dropping the laun-
dry during rotation of the drum to cause friction of the
laundry with the wash water is provided on the inner cir-
cumferential surface of the drum.

[0005] The conventional lifters are mounted on the in-
ner circumferential surface of the drum using fastening
members, such as screws, etc. If the fastening members
are separately used, fastening time of the lifters to the
drum may be lengthened and the overall price of the
washing machine may be raised due to costs of the fas-
tening members.

SUMMARY

[0006] Therefore, itis an aspect of the present inven-
tive concept to provide a lifter which is simply mounted
on a drum, and a washing machine having the same.
[0007] Itis another aspect of the presentinventive con-
cept to provide a lifter, the shape of which is changed to
increase washing and drying efficiency of laundry, and a
washing machine having the same.

[0008] Additional aspects of the inventive concept will
be set forth in part in the description which follows and,
in part, will be apparent from the description, or may be
learned by practice of the inventive concept.

[0009] In accordance with one aspect of the present
inventive concept, awashing machine includes a cabinet,
atub arranged within the cabinet to contain water therein,
a drum arranged within the tub to accommodate laundry
and rotated by rotary force transmitted from a driving
source, and a plurality of lifters provided on the inner
circumferential surface of the drum to move the laundry
within the drum, wherein each of the plurality of lifters
includes a plurality of hooks provided along a frame
formed at the lower end of each of the plurality of lifters
so as to allow each of the plurality of lifters to be hung to
the drum, and at least one protrusion protruding from the
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lower end of each of the plurality of lifters so as to allow
each of the plurality of lifters to be fixed to the inner cir-
cumferential surface of the drum.

[0010] The atleast one protrusion may include at least
one fixing protrusion to prevent each of the plurality of
lifters mounted on the drum from moving.

[0011] The drum may include at least one fixing hole
through which the at least one fixing protrusion passes
so as to allow the at least one fixing protrusion to prevent
the plurality of lifters from moving.

[0012] The at least one fixing protrusion may include
a first fixing protrusion and a second fixing protrusion,
and the first fixing protrusion and the second fixing pro-
trusion may be separated from each other so as to pre-
vent the plurality of lifters from moving.

[0013] The first fixing protrusion and the second fixing
protrusion may be arranged in opposite directions with
respect to the center of the frame.

[0014] The atleast one protrusion may include at least
one adhering protrusion adhering the plurality of hooks
closely to the inner circumferential surface of the drum
to increase fastening force between each of the plurality
of lifters and the drum.

[0015] The atleast one protrusion may protrude farther
than the frame of the lower end of each of the plurality
of lifters.

[0016] Each ofthe plurality of hooks may include a sup-
port part protruding from the frame of each of the plurality
of lifters and a hanging part bent from the support part
and extended to the inside of the frame.

[0017] The drum may include a plurality of hanging
holes to which the hanging parts of the plurality of hooks
are hung so as to mount each of the plurality of lifters on
the drum.

[0018] Each of the plurality of hanging holes may in-
clude a through hole through which each of the plurality
of hooks passes so as to protrude from the inside of the
drum toward the outside and a guide hole allowing each
of the plurality of hooks having passed through the
through hole to be slid therealong and thus the hanging
part to be hung to each of the hanging holes.

[0019] The guide hole may have a smaller width than
the through hole.

[0020] The plurality of hanging holes may be formed
in the same number as the number of the plurality of
hooks.

[0021] In accordance with another aspect of the
present inventive concept, a washing machine includes
a drum accommodating laundry and rotated by rotary
force transmitted from a driving source, and a plurality of
lifters provided on the inner circumferential surface of the
drum, wherein each of the plurality of lifters includes a
plurality of hooks provided at the lower end of each of
the plurality of lifters so as to mount each of the plurality
of lifters on the drum, and at least one protrusion protrud-
ing from the lower end of each of the plurality of lifters so
as to allow each of the plurality of lifters to be fixed to the
inner circumferential surface of the drum.
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[0022] The at least one protrusion may protrude to
press the inner circumferential surface of the drum out-
wardly.

[0023] The drum may include at least one fixing hole

provided at a position corresponding to the at least one
protrusion, and the at least one protrusion may protrude
to pass through the at least one fixing hole.

[0024] In accordance with a further aspect of the
present inventive concept, a lifter includes a body con-
tacting laundry to lift the laundry, a plurality of hooks pro-
vided at a designated interval along a frame formed at
the lower end of the body so as to mount the body on a
drum, and at least one protrusion protruding from the
lower end of the body.

[0025] The at least one protrusion may include a fixing
protrusion preventing the body from moving.

[0026] The at least one protrusion may include an ad-
hering protrusion to increase mounting force of the plu-
rality of hooks on the drum.

[0027] Each ofthe plurality of hooks mayinclude a sup-
port part protruding downwardly from the lower end of
the body and a hanging part bent from the support part
and extended to the inside of the frame of the lower end
of the body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] These and/orotheraspects of the inventive con-
cept will become apparent and more readily appreciated
from the following description of the embodiments, taken
in conjunction with the accompanying drawings of which:

FIG. 1 is a cross-sectional view illustrating the con-
figuration of a washing machine in accordance with
an embodiment of the present inventive concept;

FIG. 2A is a perspective view illustrating a drum on
which lifters in accordance with an embodiment of
the present inventive concept are mounted;

FIG. 2B is an exploded perspective view illustrating
the configuration of the lifters and the drum of FIG.
2A;

FIGS. 3A and 3B are perspective views illustrating
the lifter of FIG. 2A;

FIG. 4 is a view illustrating the lower surface of the
lifter of FIG. 2A,;

FIG. 5 is a view illustrating mounting of the lifter of
FIG. 2A on the drum;

FIG. 6 is a cross-sectional view taken along the line
I-1 of FIG. 5;

FIG. 7 is a cross-sectional view taken along the line
II-Il of FIG. 5;
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FIG. 8 is a view illustrating a drum in accordance
with another embodiment of the present inventive
concept;

FIG. 9 is a view illustrating a first lifter of FIG. 8;

FIG. 10 is a view illustrating a second lifter of FIG.
8; and

FIG. 11 is a development view of the drum on which
the first and second lifters in accordance with an em-
bodiment of the present inventive concept are
mounted.

DETAILED DESCRIPTION

[0029] Reference will now be made in detail to embod-
iments of the present inventive concept, examples of
which are illustrated in the accompanying drawings,
wherein like reference numerals refer to like elements
throughout.

[0030] FIG. 1 is a cross-sectional view illustrating the
configuration of a washing machine in accordance with
an embodiment of the present inventive concept.
[0031] As shown in FIG. 1, a washing machine 1 in-
cludes a cabinet 10 forming the external appearance of
the washing machine 1, a tub 20 arranged within the cab-
inet 10, a drum 30 rotatably arranged within the tub 20,
and a motor 71 to drive the drum 30.

[0032] Aninlet 11 through which laundry is putinto the
drum 30 is formed through the front surface part of the
cabinet 10. The inlet 11 is opened and closed by a door
12 installed on the front surface part of the cabinet 10.
[0033] The tub 20 is supported by dampers 78. The
dampers 78 connect the inner lower surface of the cab-
inet 10 to the outer surface of the tub 20.

[0034] Water supply pipes 50 to supply wash water to
the tub 20 are installed above the tub 20. One end of
each water supply pipe 50 is connected to an external
water supply source (not shown), and the other end of
each water supply pipe 50 is connected to a detergent
supply device 52.

[0035] The detergent supply device 52 is connected to
the tub 20 through a connection pipe 54. Water supplied
through the water supply pipe 50 passes through the de-
tergent supply device 52, and then water together with
detergent is supplied to the inside of the tub 20.

[0036] A drainage pump 80 and a drainage pipe 84 to
discharge water in the tub 20 to the outside of the cabinet
10 are installed under the tub 20.

[0037] The drum 30 includes a cylindrical part 31, a
front plate 32 arranged at the front portion of the cylin-
drical part 31, and a rear plate 33 arranged at the rear
portion of the cylindrical part 31. An opening 32a through
which laundry is put into and taken out of the drum 30 is
formed through the front plate 32, and a drive shaft 72
to transmit power of the motor 71 is connected to the rear
plate 33.
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[0038] A plurality of through holes 34 to circulate wash
water is provided on the circumferential surface of the
drum 30, and the inner space of the drum 30 and the
inner surface of the tub 20 communicate with each other
by the through holes 34.

[0039] The drive shaft 72 is arranged between the
drum 30 and the motor 71. One end of the drive shaft 72
is connected to the rear plate 33 of the drum 30, and the
other end of the drive shaft 72 extends to the outside of
the rear wall of the tub 20. When the motor 71 drives the
drive shaft 72, the drum 30 connected to the drive shaft
72 is rotated around the drive shaft 72.

[0040] A bearing housing 73 is installed on the rear
wall of the tub 20 so as to rotatably support the drive shaft
72. The bearing housing 73 may be formed of an alumi-
num alloy, and be inserted into the rear wall of the tub
20 when the tub 20 is formed through injection molding.
A plurality of bearings 74 is installed between the bearing
housing 73 and the drive shaft 72 so as to effectively
rotate the drive shaft 72.

[0041] The motor 71 rotates the drum 30 in the forward
and reverse directions at a low velocity in a washing cy-
cle, and thereby, the laundry within the drum 30 repeats
rising and falling motions so that contaminants are re-
moved from the laundry.

[0042] When the motor 71 rotates the drum 30 in one
direction at a high velocity in a spin-drying cycle, water
is separated from the laundry by centrifugal force applied
to the laundry.

[0043] When the laundry is not uniformly distributed in
the drum 30 and leans to a specific portion of the inside
of the drum 30 during rotation of the drum 30 in the
spin-drying process, unbalanced load is generated in the
drum 30, and rotation of the drum 30 becomes unstable
and causes vibration and noise. Therefore, the washing
machine 1 includes balancers (not shown) to stabilize
rotation of the drum 30. A pair of balancers (not shown)
is formed on the front plate 32 and the rear plate 33 of
the drum 30.

[0044] A plurality of lifters 40a is installed on the inner
circumferential surface of the drum 30 so as to raise and
drop laundry when the drum 30 is rotated.

[0045] FIG. 2A is a perspective view illustrating the
drum on which the lifters in accordance with an embod-
iment of the present inventive concept are mounted.
[0046] As shown in FIG. 2A, the plural lifters 40a are
arranged at a designated interval along the inner circum-
ferential surface of the cylindrical part 31 of the drum 30.
[0047] Although this embodiment illustrates three lift-
ers 40a as being arranged, the number of the lifters 40a
may be increased or decreased.

[0048] Conventionally, lifters are mounted on the inner
circumferential surface of a cylindrical part of a drum us-
ing fastening members, such as screws. On the other
hand, in accordance with this embodiment, the lifters 40a
are mounted on the drum 30 using only structures of the
cylindrical part 31 of the drum 30 and the lifters 40a with-
out fastening members, such as screws.
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[0049] Here, the structures of the lifters 40a and the
cylindrical part 31 will be described with reference to the
accompanying drawings.

[0050] FIG. 2B is an exploded perspective view illus-
trating the configuration of the lifters and the drum of FIG.
2A, FIGS. 3A and 3B are perspective views illustrating
the lifter of FIG. 2A, and FIG. 4 is a view illustrating the
lower surface of the lifter of FIG. 2A.

[0051] As shown in FIGS. 2B, 3A, 3B and 4, the lifter
40a includes a body forming the external appearance of
the lifter 40a, and a frame 105a forming the lower end of
the body and contacting the inner circumferential surface
of the cylindrical part 31 of the drum 30 when the lifter
40a is mounted on the drum 30. The lower end of the
lifter 40a is opened and forms an opening 103a at the
inside of the frame 105a.

[0052] The body includes two contact surfaces 101 a
and 102a rotated together with the drum 30 and perform-
ing a function of holding and lifting laundry, and a side
surface 104a connected to the sides of the two contact
surfaces 101 a and 102a.

[0053] The contact surfaces 101 a and 102a protrude
from the frame 105a in the longitudinal direction of the
lifter 40a. The two contact surfaces 101 a and 102a ex-
tend from the frame 105a in a tilted state toward the cen-
tral portion of the lifter 40a so that the ends of the contact
surfaces 101 a and 102a are close to each other as the
contact surfaces 101 a and 102a are distant from the
frame 105a. In the case of a specific shape of the lifter
40a, the ends of the two contact surfaces 101 a and 102a
may directly contact and thus form the lifter 40a having
a shape with the sharp end.

[0054] Bothends ofthe side surface 104a are connect-
ed to the frame 105a, and the side surface 104a starts
from one side surface of the body, connects the ends of
the two contact surfaces 101 a and 102a and extends to
the other side surface of the body to form the body of the
lifter 40a. In accordance with this embodiment, the lifter
40a has a shape with the stubby end.

[0055] A plurality of through holes 107a to pass wash
water is formed on the two contact surfaces 101 a and
102a.

[0056] A plurality of ribs 106a is formed on the inner
surface of the lifter 40a formed by the two contact sur-
faces 101a and 102a and the side surface 104a in the
widthwise direction of the lifter 40a. The ribs 106a allow
the lifter 40a to have a sufficient strength evenifthe inside
of the lifter 40a is vacant. Further, the ribs 106a serve to
allow protrusions to protrude from the lower end of the
lifter 40a.

[0057] A plurality of hooks 200 is arranged along the
frame 105a of the lower end of the lifter 40a. In accord-
ance with this embodiment, six hooks 200 are provided
such that three hooks 200 at one side are arranged to
be opposite three hooks 200 at the other side at a des-
ignated interval. The hooks 200 may be provided in
number less than or more than six.

[0058] The hook 200 includes a support part 202 pro-
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truding from the frame 105a in the opposite direction to
the body, and a hanging part 201 bent from the support
part 202 toward the inside of the frame 105a.

[0059] The hanging parts 201 of the opposite hooks
200 are bent in opposite directions so that the lifter 40a
may be connected to the cylindrical part 31 of the drum
30. Although this embodiment illustrates the hanging
parts 201 as being bent in the inward direction of the
frame 105a, the hanging parts 201 may be bent in the
outward direction of the frame 105a or be bent in the
lengthwise direction of the frame 105a as long as the
lifter 40a may be mounted on the drum 30 by the hanging
parts 201.

[0060] Two fixing protrusions 301 and 302 protrude ad-
jacent to the frame 105a of the lower end of the lifter 40a.
[0061] The fixing protrusions 301 and 302 perform a
function of preventing rotation and movement of the lifter
40a after the lifter 40a has been mounted on the cylin-
drical part 31 of the drum 30. Therefore, the fixing pro-
trusions 301 and 302 are formed opposite to each other
in opposite directions with respect to the center of the
frame 105a of the lifter 40a.

[0062] Differently from this embodiment, the fixing pro-
trusions 301 and 302 may be formed in number more
than or less than two. However, in order to achieve the
original function of the fixing protrusions 301 and 302,
the fixing protrusions 301 and 302 may be formed in even
number.

[0063] Inaddition to the fixing protrusions 301 and 302,
an adhering protrusion 400 protrudes from the lower end
of the lifter 40a. The adhering protrusion 400 has the
same shape as the fixing protrusions 301 and 302, but
has a function of adhering the hooks 202 closely to the
cylindrical part 31 of the drum 30 differently from the fixing
protrusions 301 and 302. Further, the adhering protrusion
400 differs from the fixing protrusions 301 and 303 in that
a hole into which the adhering protrusion 400 is inserted
is not formed on the cylindrical part 31 of the drum 30,
which will be described later.

[0064] Holes through which the hooks 200 and the fix-
ing protrusions 301 and 302 of the lifter 40a pass are
formed on the cylindrical part 31 of the drum 30. Due to
the function of the adhering protrusion 400, a hole
through which the adhering protrusion 400 passes is not
formed on the cylindrical part 31 of the drum 30. This will
be described later with reference to FIG. 6.

[0065] In accordance with this embodiment, since a
total of three lifters 40a are mounted on the drum 30, a
total of three sets of holes corresponding to the hooks
200 and the fixing protrusions 301 and 302 of the lifters
40a are formed on the drum 30.

[0066] Hangingholes?210throughwhichthe hooks200
pass to mount the lifters 40a on the drum 30 are provided
in the same number as the number of the hooks 200.
The hanging hole 210 includes a through hole 211 and
a guide hole 212.

[0067] The through hole 211 is formed in a size suffi-
cient to pass the hanging part 201 of the hook 200. Since
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the hanging part 201 is not hung to the through hole 211
due to the size thereof, the guide hole 212 having a nar-
row width and connected to the through hole 211 is
formed.

[0068] When the support part 202 of the hook 200
slides along the guide hole 212, the hanging part 201 is
hung to the cylindrical part 31 of the drum 30 and thus
the lifter 40a is mounted on the cylindrical part 31. There-
fore, the guide hole 212 may have a width sufficient to
slide and move the support part 202 along the guide hole
212.

[0069] Fixing holes 311 and 312 through which the fix-
ing protrusions 301 and 302 may pass are formed at po-
sitions where the fixing protrusions 301 and 302 are lo-
cated after the hooks 200 have slid along the guide holes
212. When the fixing protrusions 301 and 302 are insert-
ed into and pass through the fixing holes 311 and 312,
the fixing protrusions 301 and 302 are fixed and simul-
taneously, the hooks 200 are precisely fixed to the guide
holes 212.

[0070] Further, the fixing holes 311 and 312 are oppo-
site each other with respect to the center of the frame
105a, and thus have a function of preventing the lifter
40a from being rotated under the condition that the lifter
40a is mounted on the cylindrical part 31.

[0071] The fixing holes 311 and 312 are provided in
the same number as the number of the fixing protrusions
301 and 302.

[0072] FIG.5is a view illustrating mounting of the lifter
of FIG. 2A on the drum, FIG. 6 is a cross-sectional view
taken along the line Il of FIG. 5, and FIG. 7 is a cross-
sectional view taken along the line II-1l of FIG. 5.
[0073] Asshownin FIGS. 5to 7, in order to mount the
lifter 40a on the inner circumferential surface of the drum
30, the hanging parts 201 of the hooks 200 pass through
the through holes 211 and protrude from the outer cir-
cumferential surface of the cylindrical part 31. When the
lifter 40a is slid, the hooks 200 move along the guide
holes 212 and the hanging parts 201 are hung to the
cylindrical part 31 of the drum 30.

[0074] When the hanging parts 201 move to positions
hung to the cylindrical part 31, the fixing protrusions 301
and 302 are inserted into and pass through the fixing
holes 311 and 312 and are thus fixed. Thereby, the hooks
200 are fixed so as not to move from the guide holes 212
to the through holes 211.

[0075] As described above, a hole corresponding to
the adhering protrusion 400 is not formed. As shown in
FIG. 5, even when mounting of the lifter 40a has been
completed, the adhering protrusion 400 only contacts the
inner circumferential surface of the cylindrical part 31.
[0076] The adhering protrusion 400 and the fixing pro-
trusions 301 and 302 have similar shapes and protrude
in similar manners. That is, when the fixing protrusions
301 and 302 have a length sufficient to protrude from the
fixing holes 311 and 312, the adhering protrusion 400
has a similar length.

[0077] When mounting of the lifter 40a has been com-
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pleted, the fixing protrusions 301 and 302 are inserted
into the fixing holes 311 and 312 to protrude from the
fixing holes 311 and 312, but the adhering protrusion 400
presses the inner circumferential surface of the cylindri-
cal part 31 outwardly because there is no hole corre-
sponding to the adhering protrusion 400. The cylindrical
part 31 pressed by the adhering protrusion 400 expands
outwardly and portions around the guide holes 212 where
the hooks 200 are located protrude outwardly. Thereby,
the hanging parts 201 of the hooks 200 are more closely
adhered to the cylindrical part 31 at the portions around
the guide holes 212. When the hanging parts 201 of the
hooks 200 are more closely adhered to the cylindrical
part 31, connecting force between the hooks 200 and the
cylindrical part 31 is further strengthened and the lifter
40 is more firmly fixed to the drum 30. Although only one
adhering protrusion 400 is shown as an example, a plu-
rality of adhering protrusions may be provided and pro-
trude from the lower end of the lifter 40a to press the
inner circumferential surface of the cylindrical part 31.
[0078] As described above, in accordance with this
embodiment, the lifters 40 may be firmly mounted on the
drum 30 without separate fastening members.

[0079] Thereby, the price of the washing machine is
lowered due to omission of the fastening members, and
thus price competitiveness of the washing machine may
be raised. Further, the lifters 40a may be simply mounted
on the drum 30, and thus time and man-power taken to
mount the lifters 40a on the drum 30 may be reduced.
[0080] Although this embodiment of the presentinven-
tive concept illustrates the drum washing machine, a
clothes dryer has the same drum structure as the drum
washing machine and thus the above lifter structure may
be applied to the clothes dryer.

[0081] FIG.8isaviewillustratingadruminaccordance
with another embodiment of the present inventive con-
cept.

[0082] As shown in FIG. 8, a total of three lifters 41 b
and 42b are mounted on the inner circumferential surface
of the cylindrical part 31 of the drum 30. The three lifters
41 b and 42b include two first lifters 41 b and a second
lifter 42b.

[0083] Fastening holes 500 are provided on the rear
surfaces of the respective lifters 41 b and 42b, and the
lifters 41 b and 42b are connected to the cylindrical part
31 of the drum 30 by fastening members (not shown),
such as screws. However, the lifters 41 b and 42b may
be connected to the cylindrical part 31 using the hooks
200 (with reference to FIG. 3A), the fixing protrusions
301 and 302 (with reference to FIG. 3A) and the adhering
protrusion 400 (with reference to FIG. 3A) without fas-
tening members, as described earlier.

[0084] Therespective lifters 41 b and 42b are arranged
along the central portion of the cylindrical part 31 but are
arranged at different positions with respect to the central
portion of the cylindrical part 31. This will be described
later with reference to FIG. 11.

[0085] Hereinafter, shapes of the first lifters 41 b and
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the second lifter 42b will be described.

[0086] FIG.9isaviewillustratingthefirstlifter of FIG. 8.
[0087] As shownin FIG. 9, the first lifter 41 b includes
a body forming the external appearance of the first lifter
41 b, and a frame 115b forming the lower end of the body
and contacting the inner circumferential surface of the
cylindrical part 31 of the drum 30 when the lifter 40a is
mounted on the drum 30.

[0088] The body includes a contact surface 112b ro-
tated together with the drum 30 and performing a function
of holding and lifting laundry, a rear surface 111 b formed
opposite the contact surface 112b, and a side surface
114a covering the sides of the body.

[0089] The contact surface 112b and the rear surface
111 b of the first lifter 41 b protrude from the frame 115b
in the lengthwise direction of the first lifter 41 b. The con-
tact surface 112b and the rear surface 111 b of the first
lifter 41 b are extended in a tilted state toward the central
portion of the lifter 41 b, and the ends of the contact sur-
face 112b and the rear surface 111 b directly contact to
form the lifter 41 a having a shape with the sharp end.
[0090] The contact surface 112b of the first lifter 41 b
is formed as a surface curved from one side to the other
side thereof in the lengthwise direction. Thatis, the shape
of the contact surface 112b is formed in a curved surface
lowered only in one direction, such as a quarter circle.

[0091] FIG. 10is a view illustrating the second lifter of
FIG. 8.
[0092] As shown in FIG. 10, the second lifter 42b in-

cludes a body and a frame 125b in the same manner as
the first lifter 41 b.

[0093] The body includes a contact surface 122b ro-
tated together with the drum 30 and performing a function
of holding and lifting laundry, a rear surface 121 b formed
opposite the contact surface 122b, and a side surface
124a covering the sides of the body.

[0094] The contact surface 122b and the rear surface
121 b of the second lifter 42b protrude from the frame
125b in the lengthwise direction of the second lifter 42b.
The contact surface 122b and the rear surface 121 b of
the second lifter 42b are extended in a tilted state toward
the central portion of the lifter 42b, and the ends of the
contact surface 122b and the rear surface 121 b directly
contact to form the lifter 42a having a shape with the
sharp end.

[0095] The contact surface 122b of the second lifter
42b is formed as a curved surface with a protruding cen-
tral portion and both side portions tilted from the central
portion, differently from the first lifter 41 b. That is, the
shape of the contact surface 122b is formed in a curved
surface lowered in two directions, such as a semicircle.
[0096] FIG. 11 is a development view of the drum on
which the first and second lifters in accordance with an
embodiment of the present inventive concept are mount-
ed.

[0097] Here, 'F indicates the front portion of the cylin-
drical part 31 and 'R’ indicates the rear portion of the
cylindrical part 31, and the arrow at the upper end of the
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cylindrical part 31 represents a rotating direction of the
drum 30.

[0098] The arrows located adjacent to the respective
lifters 41 b and 42b represent moving directions of laun-
dry. Here, the sizes of the arrows represent moving de-
grees of the laundry.

[0099] AsshowninFIG. 11, three lifters 41 b and 42b
are installed on the cylindrical part 31 of the drum 30. A
sensor 34 to sense humidity of the laundry is mounted
on the front portion of the cylindrical part 31.

[0100] Asdescribed above, the lifters41b and 42b are
not arranged at the central portion of the cylindrical part
31 in a line, but are respectively arranged at the front
portion, the rear portion and the central portion of the
cylindrical part 31.

[0101] Thefirstlifters 41 b are installed adjacent to the
front and rear portions of the cylindrical part 31, and the
second lifter 42b is installed at the central portion of the
cylindrical part 31.

[0102] The second lifter 42b prevents laundry from be-
ing tangled and allows the laundry to be effectively moved
in several directions due to the shape of the contact sur-
face 122b thereof. With reference to the arrows repre-
senting the moving degrees of the laundry on the second
lifter 42b, the laundry is not moved in a designated direc-
tion but is uniformly moved in the forward direction D21,
the backward direction D23 and the rotating direction D22
of the drum 30. When the laundry is uniformly moved in
these directions, washing efficiency of the laundry may
be increased.

[0103] Although this embodiment of the presentinven-
tive concept illustrates the drum washing machine, a
clothes dryer has the same drum structure as the drum
washing machine and thus the above lifter structure may
be applied to the clothes dryer. When the second lifter
42bis mounted on the clothes dryer, laundry is effectively
moved, and thus drying efficiency of the laundry may be
increased and drying time of the laundry may be short-
ened.

[0104] The first lifter 41 b may exert its function in a
washing machine performing a drying function or a
clothes dryer. The clothes dryer has the same drum struc-
ture as the drum washing machine.

[0105] Thefirstlifters 41 b arranged on the front portion
andtherear portion of the cylindrical part 31 allow laundry
to be effectively moved in the forward direction due to
the shape of the contact surfaces 112b thereof. With ref-
erence to the arrows representing the moving degrees
of the laundry on the first lifters 41 b, it is known that the
laundry is farther moved in the forward directions D11
and D31 and the rotating directions D12 and D32. On
the other hand, the laundry is scarcely moved in the back-
ward directions D13 and D33.

[0106] The sensor 34 which is provided at the front
portion of the cylindrical part 31 more precisely senses
humidity of the laundry when the laundry is effectively
moved in the forward direction. Therefore, the sensor 34
precisely detects humidity of the laundry, and may thus
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prevent the washing machine or the clothes dryer from
being operated even when drying of the laundry has been
completed.

[0107] As is apparent from the above description, a
lifter in accordance with an embodiment of the present
inventive concept includes hooks, fixing protrusions and
an adhering protrusion formed thereon, and may thus be
simply and firmly mounted on a drum without separate
fastening members, thereby reducing time and man-
power taken to assembile the lifter with the drum and low-
ering product price.

[0108] Further, the lifter has a curved shape, and may
thus allow laundry to be effectively moved without being
caught to the lifter, thereby increasing washing and dry-
ing efficiency of the laundry.

[0109] Although a few embodiments of the present in-
ventive concept have been shown and described, it
would be appreciated by those skilled in the art that
changes may be made in these embodiments without
departing from the principles and spirit of the inventive
concept, the scope of which is defined in the claims and
their equivalents.

Claims
1. A washing machine comprising:

a cabinet;

a tub arranged within the cabinet to contain wa-
ter therein;

adrum arranged within the tub to accommodate
laundry and rotated by rotary force transmitted
from a driving source; and

a plurality of lifters provided on the inner circum-
ferential surface of the drum to move the laundry
within the drum,

wherein each of the plurality of lifters includes:

a plurality of hooks provided along a frame
formed at the lower end of each of the plu-
rality of lifters so as to allow each of the plu-
rality of lifters to be hung to the drum; and
at least one protrusion protruding from the
lower end of each of the plurality of lifters
so as to allow each of the plurality of lifters
to be fixed to the inner circumferential sur-
face of the drum.

2. The washing machine according to claim 1, wherein
the at least one protrusion includes at least one fixing
protrusion to prevent each of the plurality of lifters
mounted on the drum from moving.

3. The washing machine according to claim 2, wherein
the drum includes at least one fixing hole through
which the at least one fixing protrusion passes so as
to allow the at least one fixing protrusion to prevent
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the plurality of lifters from moving.
The washing machine according to claim 2, wherein:

the at least one fixing protrusion includes a first
fixing protrusion and a second fixing protrusion;
and

the first fixing protrusion and the second fixing
protrusion are separated from each other so as
to prevent the plurality of lifters from moving.

The washing machine according to claim 4, wherein
the first fixing protrusion and the second fixing pro-
trusion are arranged in opposite directions with re-
spect to the center of the frame.

The washing machine according to claim 1, wherein
the at least one protrusion includes at least one ad-
hering protrusion adhering the plurality of hooks
closely to the inner circumferential surface of the
drum to increase fastening force between each of
the plurality of lifters and the drum.

The washing machine according to claim 1, wherein
the at least one protrusion protrudes farther than the
frame of the lower end of each of the plurality of lifters.

The washing machine according to claim 1, wherein
each of the plurality of hooks includes a support part
protruding from the frame of each of the plurality of
lifters, and a hanging part bent from the support part
and extended to the inside of the frame.

The washing machine according to claim 8, wherein
the drum includes a plurality of hanging holes to
which the hanging parts of the plurality of hooks are
hung so as to mount each of the plurality of lifters on
the drum.

The washing machine according to claim 9, wherein
each of the plurality of hanging holes includes a
through hole through which each of the plurality of
hooks passes so as to protrude from the inside of
the drum toward the outside, and a guide hole allow-
ing each of the plurality of hooks having passed
through the through hole to be slid therealong and
thus the hanging part to be hung to each of the hang-
ing holes.

The washing machine according to claim 10, wherein
the guide hole has a smaller width than the through
hole.

The washing machine according to claim 9, wherein
the plurality of hanging holes is formed in the same

number as the number of the plurality of hooks.

The washing machine according to claim 1, wherein
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the at least one protrusion protrudes to press the
inner circumferential surface of the drum outwardly.

14. The washing machine accordingto claim 1, wherein:

the drum includes at least one fixing hole pro-
vided at a position corresponding to the at least
one protrusion; and

the at least one protrusion protrudes to pass
through the at least one fixing hole.
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FIG.3b

13



EP 2 586 900 A1

14



EP 2 586 900 A1

FIG.5

31

K
%
§

) @
k,(w*,mmmma«ﬂwwww{mmv«.,mwwﬂw.wwmwm%

i

)

=

15



EP 2 586 900 A1

403

16



EP 2 586 900 A1

FIG.7
301 311
\.; §
/i mﬁ:‘?izm%\ { )1/
T o .
o ,
Yo b © \
/ i
;wa&:h. \%; _ngj — M?
/z [ - WMMMJMMW/)?
! o
106a {/
/
40a

17



EP 2 586 900 A1

FI1G.8

18



EP 2 586 900 A1

FIG.9

41b

114b

19



EP 2 586 900 A1

FIG.10

42b

20



e

EP 2 586 900 A1

FI1G.11

O

I S—

410
/

Lpd
B Y

21




des brevets

[

EPO FORM 1503 03.82 (P04C01)

EP 2 586 900 A1

Européisches
Patentamt

o ) ::t’:rr:te ?)"ffice Application Number
office européen EUROPEAN SEARCH REPORT

EP 12 18 6199

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of g?'?;:\leanr:tv;:gsi:s::tion, where appropriate, tl:;eéle;i;nt glﬁéf%il‘ﬁéno:\llp%'; THE
X DE 40 41 324 Al (BOSCH SIEMENS HAUSGERAETE|1-3,7-9 | INV.

[DE]) 27 June 1991 (1991-06-27) DO6F37/06
Y * column 1, 1ine 1 - column 3, line 62; 4-6, DO6F37/14

claims; figures * 10-12,14
A 13
Y WO 2005/121436 Al (LG ELECTRONICS INC 4-6,14

[KR]; KIM CHANG-WOOK [KR])

22 December 2005 (2005-12-22)
A * paragraphs [0055] - [0059]; claims; 1-3,7-13

figures *
Y DE 33 17 201 Al (LICENTIA GMBH [DE]) 10-12

15 November 1984 (1984-11-15)
A * page 3, line 1 - column 7, Tline 3; 1-9,13,

claims; figures * 14
A WO 20097095303 Al (BSH BOSCH SIEMENS 1-14

HAUSGERAETE [DE]; ARABACI FERUDUN [TR];

TUERE GUELTE) 6 August 2009 (2009-08-06)

* the whole document * TECHNICAL FIELDS

_____ SEARCHED (IPC)
DO6F

The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner

Munich 22 March 2013 Clivio, Eugenio

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

22




EP 2 586 900 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 12 18 6199

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EPO FORM P0459

22-03-2013
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 4041324 Al 27-06-1991 DE 4041324 Al 27-06-1991
ES 2027145 A6 16-05-1992
FR 2656344 Al 28-06-1991
IT 1246496 B 19-11-1994

W0 2005121436 Al 22-12-2005 DE 112005000279 T5 19-04-2007
KR 20050115726 A 08-12-2005
US 2007068034 Al 29-03-2007
WO 2005121436 Al 22-12-2005

DE 3317201 Al 15-11-1984  NONE

W0 2009095303 Al 06-08-2009 TR 200800580 A2 21-08-2009
WO 2009095303 Al 06-08-2009

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

23



	bibliography
	description
	claims
	drawings
	search report

