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Description

Technical Field

[0001] The present disclosure relates to a drum type
washing machine, and more particularly, to a drum type
washing machine in which a front door is capable of being
kept slightly opened when the drum type washing ma-
chine is not in use.

Background Art

[0002] Generally, laundry treating appliances com-
monly refer to a variety of apparatuses for treating laundry
by applying physical and chemical actions to the laundry,
such as, e.g., a washing apparatus, a drying apparatus,
and a refresher. The washing apparatus serves to sep-
arate contaminants adhered to clothes, bedclothes, etc.
(hereinafter, simply referred to as "laundry") using, e.g.,
chemical dissolution of water and detergent and physical
friction of water and laundry. The drying apparatus serves
to dehydrate and dry wet laundry. The refresher functions
not only to prevent allergic reaction to laundry by ejecting
heated steam to the laundry, but also to achieve simple
washing of the laundry.
[0003] The washing apparatus, as one kind of laundry
treating appliance, is classified, according to a configu-
ration and a washing method thereof, into an agitator
type, a drum type, and a pulsator type. Although this
washing apparatus is conventionally designed to se-
quentially perform a wash cycle, a rinse cycle, and a spin
cycle for washing laundry, usually a desired one or more
of the above mentioned cycles may be performed ac-
cording to a user selection. Also, washing of laundry is
accomplished using an appropriate washing method se-
lected according to the kind of laundry.
[0004] In particular, of the above described various
laundry treating appliances, there is a drum type washing
machine. The drum type washing machine includes a
body defining an interior space to receive laundry therein.
The body is formed, in a front surface thereof, with an
entrance opening, to allow a user to put or take laundry
into or out of the interior space through a front side of the
body. The drum type washing machine further includes
a front door pivotally rotatably installed to the front surface
of the body, so as to open or close the entrance opening.
[0005] However, in the case of the above described
conventional drum type washing machine, the entrance
opening is always kept closed by the front door even
when the drum type washing machine is not in use, caus-
ing highly humid air in the interior space. This highly hu-
mid air and hermetically sealed environment of the inte-
rior space may cause propagation of bacteria, mold, and
etc., and consequently, may contradict an intrinsic pur-
pose of the laundry treating appliance to maintain clean-
liness and sanitation of clothes.
[0006] Another disadvantage as will be appreciated
from the above description is that it may be necessary

for the user to keep the front door opened at any time for
the purpose of preventing bacteria from propagating in
the interior space of the body.
[0007] In addition, if the front door is kept opened, the
front door may interfere with surrounding objects, or may
deteriorate the exterior aesthetics of the surrounding.
CN2298273Y relates to a door of a washing machine,
particularly a door with a key-type electronic lock for a
fully-automatic washing machine, wherein a hollow cav-
ity is arranged at the edge of the inner side of a door cover.

Disclosure of Invention

Technical Problem

[0008] One object is to provide a drum type washing
machine, which includes a supporting unit to keep a front
door at a predetermined distance from the entrance
opening.
[0009] However, other objects will become evident to
those skilled in the art from the following description.

Solution to Problem

[0010] To achieve one or more objects, there is pro-
vided a drum type washing machine according to claim 1.

Brief Description of Drawings

[0011]

FIG. 1 is a perspective view illustrating a drum type
washing machine according to an embodiment of
the present invention;
FIG. 2 is a schematic diagram illustrating a door latch
assembly to lock or unlock a front door shown in FIG.
1;
FIG. 3 is a plan view in a direction designated by the
arrow A of FIG. 1;
FIGs. 4A and 4B and FIG. 5 are partial sectional
views taken along the line B-B of FIG.1; and
FIGs. 6A to 6C are rear views illustrating a rear sur-
face of the front door of FIG. 1.

Best Mode for Carrying out the Invention

[0012] Advantages, features, and ways of attaining
them, will become apparent with reference to embodi-
ments described below in conjunction with the accom-
panying drawings. However, the present invention is not
limited to the embodiments disclosed below and can be
embodied in a variety of different forms; rather, these
embodiments are provided so that this disclosure will be
thorough and complete. Like reference numerals refer to
like elements throughout the specification.
[0013] Now, exemplary embodiments of a drum type
washing machine according to an embodiment of the
present invention will be described in detail with refer-
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ence to the accompanying drawings.
[0014] FIG. 1 is a perspective view illustrating a drum
type washing machine according to an embodiment of
the present invention. FIG. 2 is a schematic diagram il-
lustrating a door latch assembly to lock or unlock a front
door shown in FIG. 1. FIG. 3 is a plan view in a direction
designated by the arrow A of FIG. 1. FIGs. 4A and 4B
and FIG. 5 are partial sectional views taken along the
line B-B of FIG.1. Also, FIGs. 6A to 6C are rear views
illustrating a rear surface of the front door of FIG. 1.
[0015] The drum type washing machine 1 according
to the embodiment of the present invention, as shown in
FIG. 1, includes a body 10 defining an interior space 2
to receive laundry therein for washing, the body 10 having
an entrance opening 23 formed at a front surface 20
thereof to allow a user to put or take laundry into or out
of the interior space 2 from the front side of the body 10,
and a front door 30 rotatably installed at the front surface
20 of the body 10 so as to open or close the entrance
opening 23 via pivotal rotation thereof.
[0016] The front door 30 comprises a hinge coupling
part D provided between one end 30b of the front door
30 and the entrance opening 23. As the other end 30a
of the front door 30 is rotated about the hinge coupling
part D, the front door 30 moves toward the entrance open-
ing 23, to close the entrance opening 23.
[0017] A hook is provided at a rear surface of the front
door 30 in the vicinity of the other end 30a of the front
door 30. Also, a door latch assembly 70 is provided at
the corresponding side of the entrance opening 23. When
the hook 60 latches to the door latch assembly 70 thereby
locking the front door 30 during a wash cycle of the drum
type washing machine 1, the hook 60 may serve not only
to prevent unintentional opening of the front door 30 dur-
ing washing, but also to prevent leakage of wash water
from the interior space 2 of the body 10 to the outside.
[0018] The door latch assembly 70 serves to prevent
the other end 30a of the front door 30 from being unin-
tentionally pivotally rotated by locking a distal end of the
hook 60 during the wash cycle. In addition, after comple-
tion of the wash cycle, the hook 60 is released from the
door latch assembly 70 to allow the other end 30a of the
front door 30 to be pivotally rotated.
[0019] More specifically, the door latch assembly 70,
as shown in FIG. 2, includes a door latch body 71, a
holder 72, a stopper 73, an operating rod 74, a moving
rod 75, and an actuator 80. The door latch body 71 is
positioned at the front surface 20 of the body 10 corre-
sponding to the other end 30a of the front door 30. The
holder 72 is rotatably arranged at the door latch body 71
to lock or release the hook 60 depending on whether the
entrance opening 23 is closed or opened by the front
door 30. The stopper 73 is vertically movably arranged
at the door latch body 71 and is configured to come into
contact with the holder 72. The stopper 73 serves to stop
rotation of the holder 72 or to enable rotation of the holder
72 via vertical movement thereof. A distal end of the stop-
per 73 is connected to one end of the moving rod 75 and

in turn, the other end of the moving rod 75 is connected
to the operating rod 74. The operating rod 74 acts to
vertically move the stopper 73 as well as the moving rod
75 linked to the operating rod 74. The actuator 80 is con-
nected to the operating rod 74 by use of a wire 76 and
serves to vertically move the operating rod 74.
[0020] Here, the actuator 80 is fully automatically op-
erated in response to electric signals of a button operating
unit 90. Preferably, the button operating unit 90 is located
at an upper portion of the front surface 20 of the body 10
of the drum type washing machine 1, to allow the user
to easily access the button operating unit 90.
[0021] Now, operation sequence of the door latch as-
sembly 70 having the above described configuration will
be described in brief. First, if the user manipulates the
button operating unit 90 to unlock the front door 30, the
wire 76 is pulled upward by the fully automatically oper-
ated actuator 80. In this case, the operating rod 74 con-
nected to the wire 76 is moved upward within the door
latch body 71, thereby acting to move the moving rod 75
upward and also, to move the stopper 73 connected to
the moving rod 75 upward. As the moving rod 75 is moved
upward, the holder 72 is rotated, thereby allowing the
hook 60 to be released from the holder 72.
[0022] Meanwhile, the end 30b of the front door 30, as
shown in FIG. 3, is rotatably coupled to the front surface
20 of the body 10 by the hinge coupling part D. Here, the
hinge coupling part D includes an elastic member (here-
inafter, referred to as a "door elastic member 39" to pre-
vent confusion with another elastic member that actually
differs from the door elastic member 39, but is denoted
by the same term). One end 39’ of the door elastic mem-
ber 39 is supported by a first support 39a formed at one
side of the entrance opening 23 and the other end 39" of
the door elastic member 39 is supported by a second
support 39b formed at a hinge rod 37 that is provided at
the front door 30 to couple the front door 30 to the body 10.
[0023] The door elastic member 39 provides the front
door 30 with an elastic force required to open the en-
trance opening 23 when the entrance opening 23 is
closed by the front door 30. However, it is noted that the
door elastic member 39 is not intended to exert an ex-
cessively strong elastic force. That is, the door elastic
member 39 provides only a little elastic force sufficient
to cause the front door 30 to be automatically spaced
apart from the entrance opening 23 by a slight distance
when the hook 60 is released from the door latch assem-
bly 70 even if the user does not particularly apply an
external force.
[0024] If the user pushes the button operating unit 90,
for example, located at the upper portion of the front sur-
face 20 of the body 10, the actuator 80 is operated to
release the hook 60 from the holder 72. The door elastic
member 39 applies the elastic force to the other end 30a
of the front door 30 at the moment when the front door
30 is unlocked, thereby causing the front door 30 to be
pivotally rotated by the hinge coupling part D. In this case,
the user may advantageously feel sufficient operating
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sense because the front door 30 is moved forward by the
elastic force of the door elastic member 39.
[0025] With the above described configuration in which
the button operating unit 90 is located at the upper portion
of the front surface 20 of the body 10 and the hook 60 is
automatically latched by or released from the door latch
assembly 70 by the fully automatically operated actuator
80, there is an advantage of increasing convenience in
use.
[0026] Here, the door elastic member 39 may take the
form of a torsion spring installed at the hinge coupling
part D.
[0027] Now, considering a configuration of the front
door 30 in more detail, the front door 30 includes a circular
transmission portion 35 and a rim portion 33 around the
transmission portion 35. The rim portion 33, as shown in
FIGs. 4A and 4B, includes an outer frame 31 that defines
a part of a front surface of the front door 30, and an inner
frame 32 that is attached to a rear surface of the outer
frame 31 and defines a part of a rear surface of the front
door 30.
[0028] Here, the transmission portion 35 may be made
of a transparent material to allow the user to observe the
interior space 2 from the outside.
[0029] A rear surface of the transmission portion 35
may be raised inward of the interior space 2, to prevent
laundry received in the interior space 2 from being
jammed between the front door 30 and the entrance
opening 23.
[0030] The resulting raised configuration is will be
called an anti-jam protrusion. The anti-jam protrusion
may be integrally formed at a rear surface of the trans-
mission portion 35 as described above, or may be inte-
grally formed at a part of the outer frame 31 of the rim
portion 33 to protrude inward of the interior space 2, ac-
cording to different embodiments of the present inven-
tion.
[0031] Hereinafter, the drum type washing machine 1
according to the embodiment of the present invention is
described under the assumption that the anti-jam protru-
sion is obtained as the rear surface of the transmission
portion 35 that is raised inward of the interior space 2.
[0032] Meanwhile, the drum type washing machine 1
according to the embodiment of the present invention,
as shown in FIG. 4A, further includes a supporting unit
40 provided at the front door 30. The supporting unit 40
is configured to come into contact with the body 10 when
the entrance opening 23 is closed or opened by the front
door 30, thereby serving to keep a predetermined dis-
tance between the front door 30 and the body 10.
[0033] Although the present embodiment exemplifies
the supporting unit 40 provided at the front door 30, it will
be appreciated that the supporting unit 40 may be pro-
vided at the body 10 to come into contact with the front
door 30.
[0034] The supporting unit 40 serves to ventilate the
interior space 2 of the body 10 through a predetermined
distance between the front door 30 and the entrance

opening 23 as described above, i.e. a ventilation gap 50.
[0035] When the supporting unit 40 defines the venti-
lation gap 50, it is noted that there is a need to prevent
unintentional pivotal rotation of the front door 30. Specif-
ically, the front door 30 must be spaced apart from the
body 10 by the predetermined distance to define the ven-
tilation gap 50 without a risk of interfering with surround-
ing objects or blocking the path of the user. In particular,
since the laundry treating appliance, such as the drum
type washing machine 1, may be usually directly installed
at a kitchen where the user frequently passes, it is un-
desirable that the supporting unit additionally provided
for the main purpose of ventilation becomes an obstacle
to the path of the user.
[0036] To solve the above described problem, in the
embodiment of the present invention, the supporting unit
40 includes a supporting body 41 movably placed be-
tween the front door 30 and the body 10 and a mount
frame 42 formed at an inner end of the front door 30. The
mount frame 42 has an insertion hole 43 so that the sup-
porting body 41 is inserted into or protrudes out of the
insertion hole 43.
[0037] When the hook 60 is released from the door
latch assembly 70, the supporting body 41 continues to
contact with the body 10 to connect the front door 30 to
the body 10 until the other end 30a of the front door 30
is completely spaced apart from the body 10 via forward
pivotal rotation thereof.
[0038] In this case, the ventilation gap 50 of the pre-
determined distance is defined between the body 10 and
the other end 30a of the front door 30.
[0039] In addition, the supporting body 41 first comes
into contact with the body 10 to connect the front door
30 to the body.
[0040] Even in this case, the ventilation gap 50 of the
predetermined distance is defined between the body 10
and the other end 30a of the front door 30.
[0041] As described above, the supporting unit 40 de-
fines the above described ventilation gap 50 when the
front door 30 is opened away from or closed to the en-
trance opening 23, thereby serving to ventilate the interior
space 2 of the body 10.
[0042] The mount frame 42 may be integrally formed
at the inner frame 32 of the rim portion 33 that defines a
part of the rear surface of the front door 30.
[0043] The mount frame 42 is formed with the insertion
hole 43 so that the supporting body 41 is movable toward
the body 10 while being inserted in the insertion hole 43.
The supporting body 41 may be integrally formed with
an anti-separation protrusion 41a to prevent the support-
ing body 41 from being separated from the insertion hole
43.
[0044] The insertion hole 43 may have a depth of at
least greater than a length of the supporting body 41.
[0045] The supporting body 41 is elastically supported
by an elastic member fitted in the insertion hole 43 (here-
inafter, referred to as a "first supporting elastic member
44" in correspondence to the door elastic member 39)
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so as to be movable toward the body 10. The first sup-
porting elastic member 44 elastically supports the sup-
porting body 41 toward the body 10 when the hook 60 is
released from the door latch assembly 70, thereby acting
to push the other end 30a of the front door 30 forward in
cooperation with the door elastic member 39 provided at
the hinge coupling part D and enabling creation of the
ventilation gap 50.
[0046] The supporting unit 40 may further include a
magnet 45 formed at a tip end of the supporting body 41
opposite to the anti-separation protrusion 41a of the sup-
porting body 41. The magnet 45 serves to achieve mag-
netic coupling between the supporting body 41 and the
body 10.
[0047] The magnet 45 is a kind of a magnetic sub-
stance creating a magnetic field, and is coupled to the
tip end of the supporting body 41 so as to magnetically
couple the supporting body 41 to the body 10.
[0048] The supporting body 41 provided with the mag-
net 45 may be formed by injection molding such that the
magnet 45 has been inserted in the supporting body 41.
Injection molding the supporting body 41 in which the
magnet 45 has been inserted eliminates a need for a
process of inserting the magnet 45 into the completely
formed supporting body 41, resulting in simplified man-
ufacture of the supporting unit 40.
[0049] Here, a partial region of the body 10 which
comes into contact with the supporting body 41 under
the influence of the magnet 45 is preferably made of a
metallic material easy to be magnetically attracted by the
magnet 45.
[0050] The supporting unit 40 further includes a noise-
proof bump 46 coupled to the tip end of the supporting
body 41 and serves to prevent generation of noise when
the supporting body 41 comes into contact with the body
10.
[0051] The noise-proof bump 46 is coupled to the tip
end of the supporting body 41 so as to be interposed
between the supporting body 41 and the body 10, thereby
serving to prevent generation of noise when the magnet
45 or the tip end of the supporting body 41 comes into
direct contact with the metallic contact region of the body
10.
[0052] Here, the noise-proof bump 46 may be made
of silicone or rubber, in order to minimize generation of
contact noise.
[0053] To couple the above described noise-proof
bump 46 to the tip end of the supporting body 41, coupling
holes 41’ and 45’ are perforated through the tip end of
the supporting body 41 and the center of the magnet 45
such that the noise-proof bump 46 penetrates through
the coupling holes 41’ and 45’ and is caught by the mag-
net 45.
[0054] Here, a distal portion of the noise-proof bump
46 penetrating through the coupling holes 41’ and 45’ is
formed with a fastening end 47 such that the fastening
end 47 is caught by the magnet 45 to achieve the fas-
tening of the noise-proof bump 46.

[0055] In another embodiment which is not part of the
invention, as shown in FIG. 4B, the supporting body 41
of the supporting unit 40 may be formed by double injec-
tion molding that is suitable for a heterogeneous molded
article.
[0056] Here, due to the fact that the magnet 45 is un-
suitable as an injection molding material, objects to be
formed by double injection molding may include the sup-
porting body 41 and the noise-proof bump 46 coupled to
the tip end of the supporting body 41.
[0057] That is, the supporting body 41 and the noise-
proof bump 41 may be advantageously formed simulta-
neously by double injection molding.
[0058] Specifically, as shown in FIG. 4B, the tip end of
the supporting body 41 formed by double injection mold-
ing as described above is provided with a seating recess
141’ such that a magnet 145 is inserted and seated in
the seating recess 141’. The coupling of the supporting
unit 40 according to the present embodiment is complet-
ed by fitting the noise-proof bump 46, formed by double
injection molding, to the tip end of the supporting body
41 in a state wherein the magnet 145 has been seated
in the seating recess 141’.
[0059] The supporting unit 40 according to the present
invention is characterized by protruding straightly rear-
ward from the front door 30 toward the body 10 by a
predetermined distance when no external force is ap-
plied, e.g., to cause the supporting body 41 to come into
contact with the body 10.
[0060] However, in the drum type washing machine 1,
it is not always necessary for the supporting unit 40 to
protrude straightly rearward from the body 30 toward the
body 10 when no external force is applied as described
above. More specifically, in another embodiment, as will
be described hereinafter, one end of a supporting body
141 of a supporting unit 140 may be coupled to the front
door 30 by a supporting hinge coupling member 142 pro-
vided in an insertion hole 146. Accordingly, the other end
of the supporting body 141 is rotatable about the sup-
porting hinge coupling member 142, allowing the sup-
porting unit 140 to be movable to or away from the front
door 30.
[0061] FIG. 5 illustrates the another embodiment which
is not part of the present invention. As shown in FIG. 5,
the other end of the supporting body 141 may obliquely
protrude toward the body 10 when no external force is
applied.
[0062] The reason why the other end of the supporting
body 141 obliquely protrudes toward the body 10 is to
prevent the front door 30 from coming into contact with
the body 10 thus defining the ventilation gap 50 between
the front door 30 and the body 10.
[0063] Although the other end 30a of the front door 30
is prevented to come into close contact with the body 10
when the other end of the supporting body 141 comes
into contact with the body 10, with the above described
configuration, the supporting body 141 may be rotated
and inserted into the insertion hole 146 upon receiving
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an external force applied to the front door 30, thereby
allowing the other end 30a of the front door to come into
close contact with the body 10.
[0064] The above described supporting body 141 is
elastically supported by a second supporting elastic
member 143 coupled to a supporting hinge coupling
member 142. One end 143a of the second supporting
elastic member 143 is supported by the front door 30 and
the other end 143b supports the other end of the sup-
porting body 141 to allow the other end of the supporting
body 141 to be rotated about the supporting hinge cou-
pling member 142.
[0065] Here, the second supporting elastic member
143 may take the form of a torsion spring coupled to the
supporting hinge coupling member 142.
[0066] The second supporting elastic member 143 in
the form of a torsion spring has the end 143a supported
by a first support 147a placed in the insertion hole 146
and the other end 143b supported by a second support
147b provided at the supporting body 141.
[0067] In the above described configuration of the
drum type washing machine 1 according the another em-
bodiment of the present invention, similar to the support-
ing unit 40 of the previously described embodiments, a
partial region of the supporting unit 140 which comes into
contact with the body 10 is preferably made of a metallic
material, and the supporting body 141 further includes
the magnet 145 to achieve magnetic coupling between
the supporting body 141 and the body 10.
[0068] In addition, a noise-proof bump 148 may be pro-
vided at a tip end of the supporting body 141, to prevent
generation of noise when the supporting body 141 comes
into contact with the body 10. Accordingly, the nose-proof
bump 148 may be coupled to the tip end of the supporting
body 141 at a position between the supporting body 141
and the body 10.
[0069] In the above described various embodiments,
there may be provided a plurality of supporting units 40
or 140, including the supporting bodies 41 or 141, at the
inner end of the front door 30.
[0070] Specifically, in the drum type washing machine
according to the embodiment of the present invention,
as shown in FIGs. 6A to 6C, a single supporting unit 40
or a plurality of supporting units 40 may be arranged at
the inner frame 32 constituting the rim portion 33 of the
front door 30.
[0071] More specifically, referring to FIG. 6A illustrat-
ing a first embodiment with respect to installation of the
supporting unit, two supporting units 40 may be installed
to the inner frame 32 of the rim portion 33 at upper and
lower positions spaced apart from each other of an im-
aginary vertical axis C1 that passes through the center
C of the transmission portion 35.
[0072] Alternatively, referring to FIG. 6B illustrating a
second embodiment with respect to installation of the
supporting unit, a single supporting unit 40 may be in-
stalled to the inner frame 32 of the rim portion 33 at either
upper or lower position of an imaginary vertical axis C2

that is positioned between the imaginary vertical axis C1
passing through the center C of the transmission portion
35 and the other end 30a of the front door 30.
[0073] Alternatively, referring to FIG. 6C illustrating a
third embodiment with respect to installation of the sup-
porting unit, two supporting units 40 may be installed to
the inner frame 32 of the rim portion 33 at upper and
lower positions spaced apart from each other of the im-
aginary vertical axis C2.
[0074] Here, the imaginary vertical axis C2 is prefera-
bly positioned close to the other end 30a of the front door
30.
[0075] In the above described first to third embodi-
ments, a factor to determine the installation position and
the installation number of the supporting unit 40 is an
elastic force of the first supporting elastic member 44 (or
of the second supporting elastic member 143) and a mag-
netic force of the magnet 45 (or of the magnet 145).
[0076] Considering an opening force of the front door
30 under the influence of the elastic force of the first sup-
porting elastic member 44 (or of the second supporting
elastic member 143) on the basis of the imaginary vertical
axis C1 that passes through the center C of the trans-
mission portion 35, an opening force accomplished when
the supporting unit 40 is installed on the rear surface of
the front door 30 at the upper position of the imaginary
vertical axis C1 is higher than an opening force accom-
plished when the supporting unit 40 is installed at the
lower position of the imaginary vertical axis C1. Of
course, when the two supporting units 40 are installed at
both the upper and lower positions of the imaginary ver-
tical axis C1, the greatest opening force of the front door
30 may be accomplished.
[0077] Also, considering the opening force of the front
door 30 under the influence of the elastic force of the first
supporting elastic member 44 (or of the second support-
ing elastic member 143) on the basis of the imaginary
vertical axis C2 that is positioned between the center C
of the transmission portion 35 and the other end 30a of
the front door 30, an opening force accomplished when
the supporting unit 40 is installed on the rear surface of
the front door 30 at the lower position of the imaginary
vertical axis C2 is higher than an opening force accom-
plished when the supporting unit 40 is installed at the
upper position of the imaginary vertical axis C2. Of
course, when the two supporting units 40 are installed at
both the upper and lower positions of the imaginary ver-
tical axis C2, the greatest opening force of the front door
30 may be accomplished.
[0078] In addition, comparing the opening force of the
front door 30 under the influence of the elastic force of
the first supporting elastic member 44 (or of the second
supporting elastic member 143) on the basis of the im-
aginary vertical axis C1 with that on the basis of the im-
aginary vertical axis C2, the opening force obtained when
the two supporting units 40 are installed at the upper and
lower positions of the imaginary vertical axis C1 is lower
than the opening force obtained when the single support-
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ing unit 40 is installed at the lower position of the imagi-
nary vertical axis C2.
[0079] In conclusion, the opening force of the front door
30 becomes the greatest when the supporting units 40
are installed at the upper and lower positions of the im-
aginary vertical axis C2 and also, becomes the smallest
when the supporting unit 40 is installed at the lower po-
sition of the imaginary vertical axis C1.
[0080] As will be appreciated from the above descrip-
tion, the opening force of the front door 30 may be
changed according to the installation position of the sup-
porting unit and therefore, the magnetic force of the mag-
net 45 may be changed. As compared to the elastic force
of the first supporting elastic member 44 (or of the second
supporting elastic member 143) that acts to increase the
opening force of the front door 30, the magnetic force of
the magnet 45 may act to assure the reliable magnetic
coupling of the supporting body 41 and the body 10. If
the magnetic force of the magnet 45 is very low, the sup-
porting body 41 may have difficulty magnetically coupling
to the body 10. Therefore, when the supporting units 40
are installed at both the upper and lower positions of the
imaginary vertical axis C2, the magnetic force of the mag-
net 45 should be increased.
[0081] Assuming that the front door 30 is designed to
be automatically opened as shown in FIG. 2, the front
door 30 should exhibit a great opening force and there-
fore, it is preferable that the supporting units 40 be in-
stalled at both the upper and lower positions of the im-
aginary vertical axis C2. On the contrary, when the front
door 30 is designed to be manually opened by the user,
it may be that the supporting unit 40 is installed only at
the lower position of the imaginary vertical axis C1.
[0082] Hereinafter, operation sequence of the drum
type washing machine 1 according to an embodiment of
the present invention will be described in detail with ref-
erence to the accompanying drawings on the basis of
the case where the entrance opening 23 is closed by the
front door 30 and also, on the basis of the case where
the entrance opening 23 is opened by the front door 30.
[0083] Considering the case where the entrance open-
ing 23 is closed by the front door 30 with reference to
FIG. 4A, if the user pushes the front door 30 to close the
entrance opening 23, the other end 30a of the front door
30 is rotated about the end 30b of the front door 30, there-
by being moved toward the entrance opening 23. In this
case, the supporting body 41 is kept protruded toward
the entrance opening 23 by the first supporting elastic
member 44. With a further continuous movement of the
front door 30, the tip end of the supporting body 41 is
brought into contact with one side of the entrance opening
23.
[0084] Here, if the user does not apply a further exter-
nal force, the magnet 45 arranged at the tip end of the
supporting body 41 comes into contact with the body 10,
thereby allowing the front door 30 to be magnetically cou-
pled to the body 10 while forming/ maintaining the ven-
tilation gap 50 of the predetermined distance between

the front door 30 and the body 10. In this case, although
the door elastic member 39 provided in the hinge coupling
part D corresponding to the end 30b of the front door 30
exhibits an elastic force to push the front door 30 forward,
the elastic force to push the front door 30 forward is small-
er than the magnetic attraction of the magnet 45. Accord-
ingly, the front door 30 may continuously maintain the
ventilation gap 50 at normal times when the drum type
washing machine 1 is not in use.
[0085] On the other hand, the case where the entrance
opening 23 is opened by the front door 30 with reference
to FIG. 4A, if the user manipulates the button operating
unit 90 provided at the upper portion of the front surface
20 of the body 10 when it is desired to put laundry into
the interior space 2 through the entrance opening 23, the
actuator 80 is operated to pull the wire 76 upward, caus-
ing the holder 72 to be rotated via cooperation of the
operating rod 74, the moving rod 75, and the stopper 73.
In this case, the hook 60 is released from the holder 72
and the other end 30a of the front door 30 is slightly
moved forward about the hinge coupling part D by the
elastic force of the door elastic member 39. Here, since
the magnetic attraction between the magnet 45 and the
body 10 is greater than the elastic force to push the other
end 30a of the front door 30 forward caused by the door
elastic member 39, the front door 30 continuously main-
tains the ventilation gap 50 at normal times when the
drum type washing machine 1 is not in use.
[0086] Then, when the user attempts to put laundry
into the interior space 2 through the entrance opening
23, the user may easily open the front door 30 by grasping
portion of the front door 30, and pulling the front door 30
open.
[0087] Meanwhile, the supporting unit 40 may be uti-
lized as described hereinafter. Specifically, even if the
user does not take the laundry out of the interior space
2 after completion of a wash cycle, the supporting unit
40 may automatically define the ventilation gap 50, there-
by serving to ventilate the interior space 2 that has rela-
tively high humidity due to the wet laundry.
[0088] To utilize the supporting unit 40 as described
above, in the drum type washing machine 1, a control
unit (not shown) is provided to operate the actuator 80
after completion of the wash cycle (here, the wash cycle
is a concept including a rinse cycle and a spin cycle) even
if the user does not manipulate the button operating unit
90, thereby allowing the hook 60 to be released from the
door latch assembly 70 and consequently, causing the
front door 30 to be unlocked.
[0089] As a result, the ventilation gap 50 may be
formed/maintained between the front door 30 and the
body 10 via sequential implementation of the following
operations as described above, and this may advanta-
geously prevent propagation of bacteria in the interior
space 2 in summer, for example.
[0090] Although the configurations, operation se-
quences and effects of the drum type washing machine
according to the embodiments of the present invention
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have been described in detail with reference to the ac-
companying drawings, it will be understood by those
skilled in the art that example embodiments can be im-
plemented in other specific forms without changing the
technical spirit or essential features of the present inven-
tion. Therefore, it should be noted that the forgoing em-
bodiments are merely illustrative in all aspects and are
not to be construed as limiting the invention. The scope
of the invention is defined by the appended claims.
[0091] Accordingly, the drum type washing machine
described above may achieve one or more effects as
follows:
[0092] Firstly, ventilation of the interior space of the
body by use of the supporting unit when the drum type
washing machine is not in use may be achieved. This
has the effects of preventing propagation of bacteria and
consequently, assuring cleanliness and sanitation of
clothes.
[0093] Secondly, it is unnecessary for the user to man-
ually open the front door in order to ventilate the interior
space of the body. This may result in increased conven-
ience of use.
[0094] Thirdly, since the supporting unit is designed so
as not to excessively open the front door, the front door
may have no risk of interfering with surrounding objects
and also, superior exterior aesthetics of the surrounding
may be accomplished.
[0095] The effects are not limited to the above, and
other effects not mentioned above can be clearly under-
stood from the definitions in the claims by one skilled in
the art.

Claims

1. A drum type washing machine (1) comprising:

a body (10) having a front surface thereof with
an entrance opening (23) for entrance/exit of
laundry;
a front door (30) rotatably coupled at one end
thereof to the front surface of the body (10) and
serving to open or close the entrance opening
(23);
a hook (60) provided at a rear surface of the front
door (30);
a door latch assembly (70) provided at the en-
trance opening (23), wherein the hook (60) is
configured to latch to the door latch assembly
(70) so as to lock the front door (30) during a
wash cycle of the drum type washing machine
(1); and
a supporting unit (40) provided at the front door
(30) and configured to come into contact with
the body (10) when the entrance opening (23)
is closed or opened by the front door (30), there-
by serving to keep a predetermined distance be-
tween the front door (30) and the body (10) to

define a ventilation gap (50),
wherein the supporting unit (40) includes:

a supporting body (41) being movably
placed between the front door (30) and the
body (10);
a mount frame (42) at an inner end of the
front door (30) and having an insertion hole
(43) so that the supporting body (41) can
insert into or protrude out of the insertion
hole (43);
a supporting elastic member (44) installed
in the mount frame (42) and serving to sup-
port the supporting body (41) so as to allow
the supporting body (41) to protrude out of
the insertion hole (43) when no external
force is applied to the supporting body (41);
a magnet (45) formed at a tip end of the
supporting body to magnetically couple the
supporting unit (40) to the body (10); and
a noise-proof bump (46) coupled to the tip
end of the supporting body (41) to prevent
generation of noise when the supporting
body (41) comes into contact with the body
(10),
wherein the supporting body (41) is config-
ured to continue to contact with the body
(10) via the supporting elastic member (44)
when the hook (60) is released from the
door latch assembly (70), and
wherein the magnet (45) has a coupling hole
(45’) at a center thereof, a distal portion of
the noise-proof bump (46) penetrates
though the coupling hole (45’) and is formed
with a fastening end (47) such that said fas-
tening end (47) is caught by the magnet (45)
to achieve the fastening of the noise-proof
bump (46).

2. The drum type washing machine (1) of claim 1,
wherein:
the front door (30) includes:

an outer frame (31) defining an external appear-
ance of a front surface thereof; and
an inner frame (32) attached to a rear surface
of the outer frame (31) and defining an external
appearance of a rear surface thereof; and
the mount frame (42) integrally formed with the
inner frame (32).

3. The drum type washing machine (1) of claim 1,
wherein the supporting unit (40) is located at an up-
per or lower circumferential position of the front door
(30) between a center vertical axis passing through
the center of the front door (30) and the other end of
the front door (30).
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4. The drum type washing machine (1) of claim 1, fur-
ther comprising at least two supporting units (40)
spaced apart from each other at upper and lower
positions on an arbitrary vertical axis between a cent-
er vertical axis passing through the center of the front
door (30) and the other end of the front door (30).

5. The drum type washing machine (1) of claim 1,
wherein the supporting unit (40) is located at an up-
per or lower circumferential position of the front door
(30) on a center vertical axis passing through the
center of the front door (30).

6. The drum type washing machine (1) of claim 1, fur-
ther comprising at least two supporting units (40)
spaced apart from each other at upper and lower
positions on a center vertical axis passing through
the center of the front door (30).

Patentansprüche

1. Trommelwaschmaschine (1), die aufweist:

einen Körper (10), dessen vordere Oberfläche
eine Eintrittsöffnung (23) für den Eintritt/Austritt
von Wäsche hat;
eine Vordertür (30), die an ihrem einen Ende mit
der vorderen Oberfläche des Körpers (10) dreh-
bar gekoppelt ist und dazu dient, die Eintrittsöff-
nung (23) zu öffnen oder zu schließen;
einen Haken (60), der an einer hinteren Ober-
fläche der Vordertür (30) bereitgestellt ist;
eine Türverriegelungsanordnung (70), die an
der Eintrittsöffnung (23) bereitgestellt ist, wobei
der Haken (60) konfiguriert ist, um mit der Tür-
verriegelungsanordnung (70) zu verriegeln, um
die Vordertür (30) während eines Waschgangs
der Trommelwaschmaschine (1) zu versperren;
und
eine Halteeinheit (40), die an der Vordertür (30)
bereitgestellt ist und konfiguriert ist, um mit dem
Körper (10) in Kontakt zu kommen, wenn die
Eintrittsöffnung (23) durch die Vordertür (30) ge-
schlossen oder geöffnet wird, wobei sie dazu
dient, einen vorgegebenen Abstand zwischen
der Vordertür (30) und dem Körper (10) zu hal-
ten, um einen Lüftungsspart (50) zu definieren,
wobei die Halteeinheit (40) umfasst:

einen Haltekörper (41), der beweglich zwi-
schen der Vordertür (30) und dem Körper
(10) angeordnet ist;
einen Montagerahmen (42) an einem inne-
ren Ende der Vordertür (30), der ein Ein-
setzloch (43) hat, so dass der Haltekörper
(41) in das Einsetzloch (43) eingesetzt wer-
den oder daraus vorstehen kann;

ein elastisches Halteelement (44), das in
dem Montagerahmen (42) installiert ist und
dazu dient, den Haltekörper (41) zu halten,
um zu ermöglichen, dass der Halterahmen
(41) aus dem Einsetzloch (43) vorsteht,
wenn keine äußere Kraft auf den Haltekör-
per (41) angewendet wird;
einen Magneten (45), der an einem Spitze-
nende des Haltekörpers ausgebildet ist, um
die Halteeinheit (40) mit dem Körper (10)
magnetisch zu koppeln; und
einen Lärmschutzhöcker (46), der mit dem
Spitzenende des Haltekörpers (41) gekop-
pelt ist, um die Erzeugung von Lärm zu ver-
hindern, wenn der Haltekörper (41) mit dem
Körper (10) in Kontakt kommt,
wobei der Haltekörper (41) konfiguriert ist,
um über das elastische Halteelement (44)
weiterhin mit dem Körper (10) in Kontakt zu
bleiben, wenn der Haken (60) von der Tür-
verriegelungsanordnung (70) gelöst wird,
und
wobei der Magnet (45) in seiner Mitte ein
Kopplungsloch (45’) hat, ein distaler Ab-
schnitt des Lärmschutzhöckers (46) das
Kopplungsloch (45’) durchdringt und mit ei-
nem Befestigungsende (47) ausgebildet ist,
so dass das Befestigungsende (47) von
dem Magneten (45) erfasst wird, um die Be-
festigung des Lärmschutzhöckers (46) zu
erreichen.

2. Trommelwaschmaschine (1) nach Anspruch 1, wo-
bei:
die Vordertür (30) umfasst:

einen Außenrahmen (31), der ein äußeres Er-
scheinungsbild ihrer vorderen Oberfläche defi-
niert; und
einen Innenrahmen (32), der an einer hinteren
Oberfläche des Außenrahmens (31) befestigt ist
und ein äußeres Erscheinungsbild ihrer hinteren
Oberfläche definiert; und
den Montagerahmen (42), der integral mit dem
Innenrahmen (32) ausgebildet ist.

3. Trommelwaschmaschine (1) nach Anspruch 1, wo-
bei die Halteeinheit (40) an einer oberen oder unte-
ren Umfangsposition der Vordertür (30) zwischen ei-
ner vertikalen Mittelachse, die durch die Mitte der
Vordertür (30) und das andere Ende der Vordertür
(30) geht, angeordnet ist.

4. Trommelwaschmaschine (1) nach Anspruch 1, die
ferner wenigstens zwei Halteeinheiten (40) aufweist,
die an oberen und unteren Positionen auf einer be-
liebigen vertikalen Achse zwischen einer vertikalen
Mittelachse, die durch die Mitte der Vordertür (30)
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geht, und dem anderen Ende der Vordertür (30) von-
einander beabstandet sind.

5. Trommelwaschmaschine (1) nach Anspruch 1, wo-
bei die Halteeinheit (40) an einer oberen oder unte-
ren Umfangsposition der Vordertür (30) auf einer
vertikalen Mittelachse, die durch die Mitte der Vor-
dertür (30) geht, angeordnet ist.

6. Trommelwaschmaschine (1) nach Anspruch 1, die
ferner wenigstens zwei Halteeinheiten (40) aufweist,
die an oberen und unteren Positionen auf einer ver-
tikalen Mittelachse, die durch die Mitte der Vordertür
(30) geht, voneinander beabstandet sind.

Revendications

1. Lave-linge de type à tambour (1) comprenant :

un corps (10) ayant une surface avant pourvue
d’une ouverture d’introduction (23) pour intro-
duire/sortir le linge ;
une porte avant (30) couplée de manière rotative
au niveau d’une extrémité de celle-ci à la surface
avant du corps (10) et servant à ouvrir ou à fer-
mer l’ouverture d’introduction (23) ;
un crochet (60) disposé au niveau d’une surface
arrière de la porte avant (30) ;
un ensemble verrou de porte (70) disposé au
niveau de l’ouverture d’introduction (23), dans
lequel le crochet (60) est configuré pour s’en-
clencher dans l’ensemble verrou de porte (70)
de façon à verrouiller la porte avant (30) durant
un cycle de lavage du lave-linge de type à tam-
bour (1) ; et
une unité de support (40) disposée au niveau
de la porte avant (30) et configurée pour venir
en contact avec le corps (10) lorsque l’ouverture
d’introduction (23) est fermée ou ouverte par la
porte avant (30), et servir ainsi à maintenir une
distance prédéterminée entre la porte avant (30)
et le corps (10) pour définir un espace de ven-
tilation (50),
dans lequel l’unité de support (40) inclut :

un corps de support (41) étant disposé de
manière mobile entre la porte avant (30) et
le corps (10) ;
un cadre de montage (42) au niveau d’une
extrémité intérieure de la porte avant (30)
et présentant un orifice d’insertion (43) de
sorte que le corps de support (41) peut s’in-
sérer dans l’orifice d’insertion (43) ou faire
saillie hors de celui-ci ;
un élément élastique de support (44) instal-
lé sur le cadre de montage (42) et servant
à supporter le corps de support (41) afin de

permettre au corps de support (41) de faire
saillie hors de l’orifice d’insertion (43) lors-
qu’aucune force extérieure n’est appliquée
sur le corps de support (41) ;
un aimant (45) formé au niveau d’une ex-
trémité de pointe du corps de support pour
coupler de manière magnétique l’unité de
support (40) au corps (10) ; et
une bosse anti-bruit (46) couplée à l’extré-
mité de pointe du corps de support (41) pour
prévenir la génération de bruit lorsque le
corps de support (41) vient en contact avec
le corps (10),
dans lequel le corps de support (41) est con-
figuré pour rester en contact avec le corps
(10) via l’élément élastique de support (44)
lorsque le crochet (60) est libéré de l’en-
semble verrou de porte (70), et
dans lequel l’aimant (45) présente un orifice
d’accouplement (45’) au niveau d’un centre
de celui-ci, une portion distale de la bosse
anti-bruit (46) pénètre dans l’orifice d’ac-
couplement (45’) et est formée d’une extré-
mité de fixation (47) de sorte que ladite ex-
trémité de fixation (47) est prise par l’aimant
(45) pour obtenir la fixation de la bosse anti-
bruit (46).

2. Lave-linge de type à tambour (1) selon la revendi-
cation 1, dans lequel :
la porte avant (30) inclut :

un cadre extérieur (31) définissant un aspect ex-
térieur d’une surface avant de celle-ci ; et
un cadre intérieur (32) fixé à une surface arrière
du cadre extérieur (31) et définissant un aspect
extérieur d’une surface arrière de celle-ci ; et
un cadre de montage (42) faisant partie inté-
grante du cadre intérieur (32).

3. Lave-linge de type à tambour (1) selon la revendi-
cation 1, dans lequel l’unité de support (40) est située
au niveau d’une position circonférentielle supérieure
ou inférieure de la porte avant (30) entre un axe ver-
tical central passant par le centre de la porte avant
(30) et l’autre extrémité de la porte avant (30).

4. Lave-linge de type à tambour (1) selon la revendi-
cation 1, comprenant en outre au moins deux unités
de support (40) espacées les unes des autres au
niveau de positions supérieures et inférieures sur un
axe vertical arbitraire entre un axe vertical central
passant par le centre de la porte avant (30) et l’autre
extrémité de la porte avant (30).

5. Lave-linge de type à tambour (1) selon la revendi-
cation 1, dans lequel l’unité de support (40) est située
au niveau d’une position circonférentielle supérieure
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ou inférieure de la porte avant (30) sur un axe vertical
central passant par le centre de la porte avant (30).

6. Lave-linge de type à tambour (1) selon la revendi-
cation 1, comprenant en outre au moins deux unités
de support (40) espacées les unes des autres au
niveau de positions supérieures et inférieures sur un
axe vertical central passant par le centre de la porte
avant (30).
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