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(57) ABSTRACT 

The present invention discloses a Washing machine having 
high reliability. The Washing machine includes a housing, a 
tub provided in the housing for holding Washing Water, a 
drum rotatably mounted in the tub for Washing laundry, a door 
having an outer frame and an inner frame secured to an inside 
of the outer frame, for opening/closing an opening in the 
housing such that the housing is in communication With the 
drum, a hinge arm joining the housing and the door, and 
rotatably coupled to the housing and the door respectively, 
and a holder provided between the outer frame and the inner 
frame for holding a portion of the hinge arm arranged in the 
door. 
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WASHING MACHINE 

[0001] This application claims the bene?t of the Patent 
Korean Application No. 10-2007-0065168, ?led on Jun. 29, 
2007, Which is hereby incorporated by reference as if fully set 
forth herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to Washing machines, 
more particularly, to a door to a Washing machine. 

[0004] 2. Discussion of the RelatedArt 
[0005] In general, the Washing machine is an appliance for 
Washing laundry by using detergent and mechanical friction. 
In the Washing machines, there are top loading type Washing 
machines and a front loading type Washing machines. In the 
top loading type Washing machines, a tub that holds the 
laundry is upright in a housing of the Washing machine, and a 
laundry opening is in a top portion of the tub. According to 
this, the laundry is introduced to the tub through an opening in 
a top portion of the housing in communication With the laun 
dry opening in the tub. On the other hand, in the front loading 
type Washing machines, a drum for holding the laundry is laid 
doWn in a cabinet, and a laundry opening of the drum faces a 
front of the Washing machine. According to this, the laundry 
is introduced to the drum through an opening in a front of the 
housing in communication With the drum. In both of the top 
loading and the front loading type Washing machines, the 
door is mounted to the housing, for opening/ closing the open 
ing in the housing. 
[0006] The front loading type Washing machine has a com 
pact siZe compared to other types of Washing machines, and 
does not damage the laundry. OWing to these advantages, the 
front loading type Washing machines are used Widely. For 
drying the laundry and improvement of a Washing perfor 
mance, the front loading type Washing machine may have a 
system for supplying hot air and steam to the drum. There 
fore, for preventing the hot air and the steam from leaking, the 
door is designed to seal the opening in the housing, and has a 
Weight increased, accordingly. 
[0007] HoWever, if the door is used for a long time, a joining 
portion of the door and the housing can damage. In more 
detail, in general, the door is rotatably mounted to the housing 
With a hinge. HoWever, the door and the joining portion of the 
hinge are susceptible to damage due to Weight of the door and 
repetitive rotation, and such a damage may loosen a joint 
betWeen the door and the hinge. 
[0008] In this case, the door can not rotate properly, and the 
door can sag doWn due to Weight of the door itself. In the same 
reason, perfect closure of the opening in the housing can fail, 
causing leaking of the Washing Water, the steam, or the hot air. 
Furthermore, the damage to the joining portion may result in 
partial damage to the door. 
[0009] Thereby, it causes customer complaints and deterio 
rates product reliability. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, the present invention is directed to 
provide a Washing machine. 
[0011] An object of the present invention is to provide a 
Washing machine With improved reliability. 
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[0012] Additional advantages, objects, and features of the 
invention Will be set forth in part in the description Which 
folloWs and in part Will become apparent to those having 
ordinary skill in the art upon examination of the folloWing or 
may be learned from practice of the invention. The objectives 
and other advantages of the invention may be realiZed and 
attained by the structure particularly pointed out in the Written 
description and claims hereof as Well as the appended draW 
1ngs. 
[0013] To achieve these objects and other advantages and in 
accordance With the purpose of the invention, as embodied 
and broadly described herein, a Washing machine includes a 
housing, a tub provided in the housing for holding Washing 
Water, a drum rotatably mounted in the tub for Washing laun 
dry, a door having an outer frame and an inner frame secured 
to an inside of the outer frame, and opening/closing an open 
ing Which is formed in the housing and is in communication 
With the drum, a hinge arm joining the housing and the door, 
and rotatably coupled to the housing and the door respec 
tively, and a holder provided betWeen the outer frame and the 
inner frame for holding a portion of the hinge arm arranged in 
the door. 
[0014] The holder is constructed of a plate member 
extended betWeen the outer frame and the inner frame. The 
holder closely abuts both the outer frame and the inner frame 
to be supported by the outer frame and the inner frame and is 
fastened to the inner frame With a fastening member. 
[0015] The holder has a cover for enclosing a rotating shaft 
at an end of the hinge arm, and a portion of the hinge arm 
extended from the rotating shaft, additionally. 
[0016] The holder includes a damping member interposed 
betWeen the outer frame and the hinge arm for preventing the 
outer frame from bumping into the hinge arm. The damping 
member is arranged adjacent to an outer circumference of the 
door. 
[0017] The outer frame includes a positioning protrusion 
extended toWard the inner frame and the holder includes a 
positioning hole for receiving the positioning protrusion 
therein. The inner frame includes a receiver extended toWard 
the outer frame for receiving the positioning protrusion. 
[0018] Thus, in above Washing machine, a joining portion 
of the door and the hinge arm are strengthened by the holder, 
thereby enhancing reliability of the Washing machine. 
[0019] It is to be understood that both the foregoing general 
description and the folloWing detailed description of the 
present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The accompanying draWings, Which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, illus 
trate embodiment(s) of the invention and together With the 
description serve to explain the principle of the invention. In 
the draWings: 
[0021] FIG. 1 illustrates a Washing machine in accordance 
With a preferred embodiment of the present invention, sche 
matically; 
[0022] FIG. 2 illustrates a perspective vieW of a holder in 
accordance With a preferred embodiment of the present 
invention; 
[0023] FIG. 3 illustrates a plan vieW of an inside of an inner 
frame having a holder mounted thereto; 
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[0024] FIG. 4 illustrates a perspective vieW of an outer 
frame having a holder mounted thereto; and 
[0025] FIG. 5 illustrates a sectional vieW of a door in accor 
dance With a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0026] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying drawings. Wher 
ever possible, the same reference numbers Will be used 
throughout the draWings to refer to the same or like parts. 
[0027] FIG. 1 illustrates a Washing machine in accordance 
With a preferred embodiment of the present invention, sche 
matically. 
[0028] Basically, the Washing machine includes a housing 
10 Which is an exterior of the Washing machine, a tub (not 
shoWn) in the housing 10, and a drum (not shoWn) rotatably 
mounted in the tub. The tub holds the Washing Water, and the 
drum Washes the laundry. The drum is laid doWn such that an 
opening thereof faces a front of the housing 10. The housing 
10 has an opening 12 in communication With the opening in 
the drum. The opening 12 is opened/closed With a door 30 
mounted to the housing 10. 
[0029] The door 30 is connected to the housing 10 With a 
hinge arm 20, and the hinge arm 20 supports Weight of the 
door 30 together With the housing 10, accordingly. In more 
detail, the hinge arm 20 has one end rotatably connected to an 
inside or an outside surface of the housing 10, the other end 
rotatably connected to the door 30. Accordingly, the door 30 
is made rotatable With respect to the housing 10, and also is 
rotatable With respect to the hinge arm 20, by the hinge arm 
20. 
[0030] The door 30 includes an outer frame 50 Which forms 
a front of the door 30 and an inner frame 40 secured to an 
inside of the outer frame 50. As shoWn in FIG. 1, the outer and 
inner frames 50 and 40 may have a ring shape formed of 
plastic by injection molding. The door 30 may include a door 
glass 90 placed betWeen the ring shaped outer and inner 
frames 50 and 40. 
[0031] FIG. 2 illustrates a perspective vieW of a holder in 
accordance With a preferred embodiment of the present 
invention. FIG. 3 illustrates a plan vieW of an inside of an 
inner frame having a holder mounted thereto, and FIG. 4 
illustrates a perspective vieW of an outer frame having a 
holder mounted thereto. In FIG. 3, the outer frame 50 is 
omitted, While joining portions betWeen the holder 60, the 
inner frame 40, and the hinge arm 20 are shoWn. In FIG. 4, the 
inner frame is omitted, While only a joining portion betWeen 
the holder 60 and the outer frame 50 are shoWn. 

[0032] Referring to FIG. 3, the hinge arm 20 may have at 
least one rotating shaft 22, and the door 30 can rotate around 
the rotating shaft 22. Moreover, as shoWn in the draWings, the 
door 30 may have, preferably a plurality of, and at least tWo, 
hinge arms and rotating shafts 22. In this case, the hinge arms 
20 and the door 30 are joined rigidly, and because a surface 
increases, through Which a load of the door 30 is transmitted 
to the hinge arms 20, the hinge arms 20 can support the door 
30, securely. Moreover, it is preferable that center lines of the 
plurality of rotating shafts 22 are positioned on a straight line 
for smooth rotation of the door 30. 
[0033] As described before, the heavy Weight and repetitive 
rotation of the door 30 is liable to result in damage or break 
age of the joining portion betWeen the hinge arm 20 and the 
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door 30. Due to the reason, the holder 60 is provided betWeen 
the outer frame 50 and the inner frame 40. 
[0034] Referring to FIGS. 2 and 3, the holder 60 holds a 
portion of the hinge arm 30 arranged in the door 30.As shoWn 
in FIG. 3, the hinge arm 20 has an end portion arranged in the 
door 30 for rotatable joining of the hinge arm 20 With the door 
30, and the end portion includes the rotating shaft 22 and an 
extension 24 of the hinge arm 20 extended from the rotating 
shaft 22. Accordingly, the holder 60 covers, not only the 
rotating shaft 22, but also the extension 24 from the rotating 
shaft 22. 
[0035] In more detail, the holder 60 has a cover 70 Which 
covers a portion of the hinge arm 20, i.e., the rotating shaft 22 
and the extension 24 therefrom. While the cover 70 covers a 
portion of each of the rotating shaft 22 and the extension 24, 
the inner frame 40 covers the other portion of each of the 
rotating shaft 22 and the extension 24. HoWever, the inner 
frame 40 is formed to permit movement of the extension 24. 
That is, as shoWn in FIG. 3, the inner frame 40 includes a 
cut-aWay portion 40a, and the extension 24 is arranged in the 
cut-aWay portion 4011. Therefore, While the rotating shaft 22 is 
enclosed With the holder 60 and the inner frame 40 on the 
Whole, the extension 24 can move beyond the inner frame 40 
through the cut-aWay portion 40a. OWing to this reason, even 
though the cover 70 covers the extension 22 partially, the door 
30 can rotate freely With respect to the hinge arm 20. 
[0036] As described before, because the holder 60 covers 
the hinge arm 20 With the cover 70 partially, the holder 60 
strengthens the joining portion of the hinge arm 20 and the 
door 30, basically. Moreover, if the holder 60 is formed of 
metal preferably, the joining portion can be strengthened 
further. In order to strengthen the joining portion of the hinge 
arm 20 and the door 30, instead of the holder 60, supporting 
structures may be formed on the inner and the outer frames 40 
and 50. HoWever, the supporting structures Will have a com 
plicate shape, formation of the supporting structures on the 
outer frame 50 and the inner frame 40, both of Which are 
formed by injection molding, are dif?cult, actually. There 
fore, in a case if the door 30 has a separate holder 60 as the 
embodiment, the holder 60 can be formed of a material stron 
ger than the outer frame 50 and the inner frame 40 of plastic, 
and can be formed to have a desired supporting structure 
easier than formation of the same structures on the frames 40 
and 50. 

[0037] Moreover, referring to FIGS. 2 and 3, the cover 70 
may have a shape in conformity With an exterior of a portion 
of the hinge arm 20. With the cover 70, he holder 60 can 
holder a portion of the hinge arm 20 more rigidly. Moreover, 
if the cover 70 is formed to project from the holder 60, the 
cover 70 can hold a greater portion of the hinge arm 20. 
Therefore, the projected cover 70 is favorable for the rigid 
holding of the hinge arm 20. Moreover, formation of the cover 
70 as a unit With the body 61 is favorable in vieW of produc 
tion. 

[0038] The holder 60 has a body 61 of a plate type member 
extended betWeen the outer frame and the inner frame 50 and 
40, actually. The holder 60 does not increase an overall vol 
ume of the door 30 oWing to a thin thickness even if the holder 
60 is mounted betWeen the frames 50 and 40. Moreover, the 
holder 60 of an extended plate type member can abut closely 
both inside surfaces of the frames 40 and 50. In this case, 
oWing to an extended length of the holder 60, there can be 
substantially large contact surfaces formed betWeen the 
holder 60 and the frames. According to this, the Weight of the 
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door 30 does not concentrate on the joining portion of the 
hinge arm 20 and the door 30, but can be spread. Moreover, 
the holder 60 can be supported With the frames 40 and 50 
securely oWing to the large contact surfaces, and strength of 
the holder 60 itself can also be relatively strengthened, 
accordingly. By those reasons, the holder 60 of an extended 
plate type member is very favorable for strengthening the 
joining portion betWeen the door 30 and the hinge arm 20. 
Moreover, preferably, the holder 60 may have a predeter 
mined curvature. Such a curved holder 60 does not project 
beyond the ring shaped frames 40 and 50. 
[0039] The holder 60 has at least one fastening hole 68. As 
shoWn in FIG. 3, the holder 60 is fastened to the inner frame 
40 With the fastening hole 68 and the ?rst fastening member 
69. In general, since various accessories are attached to the 
outer frame 50, the outer frame 50 has a Weight greater than 
the inner frame 40. Therefore, if the holder 60 is secured, not 
to the outer frame 50, but to the inner frame 40, an overall 
Weight of the door 30 can be balanced. A balanced Weight of 
the door 30 canbe applied to the hinge arm uniformly, thereby 
preventing the joining portion of the door and the hinge arm 
from breaking caused by an unbalanced Weight. 
[0040] Preferably, the holder 60 may include stepped por 
tions for strengthening. In more detail, as shoWn in FIG. 2, the 
holder 60 may include a ?rst stepped portion 64 extended in 
a length direction of the holder 60, and a second stepped 
portion 62 extended in a transverse direction of the holder 60. 
The stepped portions 62 and 64 may be formed to match With 
inside shapes of the outer frame 50 and the inner frame 40 
opposite to the stepped portions 62 and 64, respectively. In 
this case, the holder 60 can be in close contact With the frames 
40 and 50. 

[0041] In the meantime, as shoWn in dashed lines in FIG. 4, 
in a case the hinge arm 20 rotates around the rotating shaft 22, 
the hinge arm 20, i.e., the extension 22, can bump into a 
portion of the outer frame 50, i.e., A portion. The bumping 
may result in breakage of the outer frame Which is relatively 
Weak. Therefore, in order to prevent the bumping betWeen the 
outer frame 50 and the hinge arm 20, the holder 60 has 
damping members 80. 
[0042] Basically, the damping member 80 is formed of 
material having an elasticity, such as rubber, and interposed 
betWeen the hinge arm 20 (dashed line) and the outer frame 50 
for prevention of the bumping. Moreover, as shoWn, since the 
hinge arm 20 bumps into an outer circumference (A portion) 
of the outer frame 50, the damping member 80 is arranged 
adjacent to the outer circumference of the outer frame 50. As 
shoWn in FIG. 2, the damping member 80 is inserted onto a 
cut-aWay portion 63 in the holder body 61. In more detail, the 
body 61 has an extension 72 from an edge of the cut-aWay 
portion, and the damping member 80 has a slit 82 in confor 
mity With the extension 72. By inserting the extension 72 into 
the slit 82, the damping member 80 can be secured to the 
holder 60, ?rmly. 
[0043] Referring to FIG. 4, the outer frame 50 has a posi 
tioning protrusion 52 extended from an inside surface thereof 
toWard the inner frame 40. The holder 60 has a positioning 
hole 66 in conformity With the positioning protrusion 52. If 
the positioning protrusion 52 is placed in the positioning hole 
66, the holder 60 can be positioned exactly With respect, not 
only to the outer frame 50, but also to the inner frame 40. 
Therefore, the positioning structure enables easy assembly of 
the holder 60. It is preferable that a diameter of the positioning 
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protrusion 52 is slightly smaller than a diameter of the posi 
tioning hole 66, taking an assembly tolerance into account. 

[0044] Referring to FIG. 3, the inner frame 40 has a receiver 
42 in an inside surface extended toWard the outer frame 50 in 
conformity With the positioning protrusion 52. Accordingly, 
the positioning protrusion 52 passes through the positioning 
hole 66 in the holder 60, and placed in the receiver 42 in the 
inner frame 40. This joining relation is best shoWn in FIG. 5 
in more detail. 

[0045] Referring to FIG. 5, betWeen the inner and outer 
frames 40 and 50 joined together, the holder 60 is supported 
on an end of the receiver 42. The holder 60 is also supported 
on a surface of the outer frame around the positioning protru 
sion 52. That is, the holder 60 is in close contact both With the 
end of the receiver 42 and the surface of the outer frame of the 
positioning protrusion 52. By such a closely abutting rela 
tionship, the holder 60 is held by the frames 40 and 50, 
securely. If the holder 60 is fastened only to the inner frame 40 
With the ?rst fastening member 69, the Weight of the door 30 
Will be transmitted to the holder 60 only through such a 
fastening portion, and therefrom to the hinge arm 20. In this 
case, because the Weight of the door 30 is concentrated on the 
fastening portion of the holder 60 and the inner frame 40, 
there is high possibility of deformation or breakage. 
[0046] HoWever, as described before, if the holder 60 is in 
contact With the inner and outer frames 40 and 50 at the 
receiver 42 and the protrusion 52 substantially, the Weight of 
the door 30 can also be transmitted to the holder 60 through 
such contact surfaces. At the end, the positioning protrusion 
52 and the receiver 42 increase surfaces the door Weight is 
transmitted thereto substantially to prevent the deformation 
caused by concentration of Weight. 
[0047] Moreover, the receiver 42 and the positioning pro 
trusion 52 can be utiliZed in j oining the inner and outer frames 
40 and 50 together. In more detail, the positioning protrusion 
52 is a boss having a thread therein substantially, and the 
receiver 42 has a pass through hole in a bottom. A separate 
second fastening member 44 is fastened to the positioning 
protrusion through the pass through hole. Therefore, the 
receiver 42 and the positioning protrusion 52 are fastened 
together, and by the fastening of the receiver 42 and the 
positioning protrusion 52, the inner and outer frames 40 and 
50 are also fastened together. 

[0048] A process for assembling the door 30 and the holder 
60 Will be described. 

[0049] At ?rst, the extension 72 from the holder 60 is 
placed in the slit 82 in the damping member 80, to secure the 
damping member 80 to the holder 60. 

[0050] Then, the hinge arm 20 is coupled to the inner frame 
40. In more detail, the rotation shaft 22 of the hinge arm 20 is 
rotatably coupled to the inner frame 40, enabling the door 20 
to rotate With respect to the hinge arm 20. 

[0051] The cover 70 of the holder 60 is arranged to cover 
the rotating shaft 22 of the hinge arm 20 and the extension 24 
thereof. The holder 60 is fastened to the inner frame 40 With 
the ?rst fastening member 69 passed through the fastening 
hole 68. 

[0052] Then, the outer frame 50 is mounted to the inner 
frame 40 having the holder 60 ?xedly secured thereto. In the 
mounting, the positioning protrusion 52 of the outer frame 50 
is placed in the receiver 42 in the inner frame 40 through the 
pass through hole 66 in the holder 60. 
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[0053] Thereafter, by fastening the receiver 42 and the pro 
trusion 52 With the second fastening member 44, assembly of 
the holder 60 and the frames 40 and 50 is ?nished. 
[0054] As has been described, by covering the joining por 
tion of the door 30 and the hinge arm 20, the holder 60 
strengthens the joining portion, primarily. At the same time 
With this, the holder 60 serves the load of the door 30, not to 
concentrate on a particular portion, but spread. OWing to 
those reasons, the joining portion of the door 30 and the hinge 
arm 20 is not vulnerable to damage or breakage even by the 
Weight, and the repetitive rotation, of the door, thereby 
enhancing reliability, not only of the door, but also of the 
Washing machine itself. 
[0055] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
present invention Without departing from the spirit or scope of 
the inventions. Thus, it is intended that the present invention 
covers the modi?cations and variations of this invention pro 
vided they come Within the scope of the appended claims and 
their equivalents. 
What is claimed is: 
1. A Washing machine comprising; 
a housing; 
a tub provided in the housing for holding Washing Water; 
a drum rotatably mounted in the tub for Washing laundry; 
a door having an outer frame and an inner frame secured to 

an inside of the outer frame, the door opening and clos 
ing an opening, Which is formed at the housing and is in 
communication With the drum; 

a hinge arm connecting the housing and the door, and 
rotatably coupled to the housing and the door respec 
tively; and 

a holder provided betWeen the outer frame and the inner 
frame and holding a portion of the hinge arm arranged in 
the door. 

2. The Washing machine as claimed in claim 1, Wherein the 
holder is comprised of a plate member extended betWeen the 
outer frame and the inner frame. 

3. The Washing machine as claimed in claim 1, Wherein the 
inner frame and the outer frame of the door have a ring shape, 
and the holder has a curvature in conformity With the shape of 
the frames. 

4. The Washing machine as claimed in claim 1, Wherein the 
holder closely abuts both the outer frame and the inner frame 
so as to be supported by the outer frame and the inner frame. 
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5. The Washing machine as claimed in claim 1, Wherein the 
holder is fastened to the inner frame With a fastening member. 

6. The Washing machine as claimed in claim 1, Wherein the 
holder encloses a rotating shaft formed at an end of the hinge 
arm. 

7. The Washing machine as claimed in claim 6, Wherein the 
holder further encloses a portion of the hinge arm extended 
from the rotating shaft. 

8. The Washing machine as claimed in claim 1, Wherein the 
holder includes a cover for enclosing a portion of the hinge 
arm. 

9. The Washing machine as claimed in claim 8, Wherein the 
cover has a shape matching an exterior of the hinge arm. 

10. The Washing machine as claimed in claim 8, Wherein 
the cover is formed as one unit With the holder, and the cover 
is projected from the holder. 

11. The Washing machine as claimed in claim 1, Wherein 
the holder includes a damping member interposed betWeen 
the outer frame and the hinge arm for preventing the outer 
frame from bumping into the hinge arm. 

12. The Washing machine as claimed in claim 11, Wherein 
the damping member is arranged adjacent to an outer circum 
ference of the door. 

13. The Washing machine as claimed in claim 11, Wherein 
the damping member is ?tted in a slit formed in the holder. 

14. The Washing machine as claimed in claim 1, Wherein 
the outer frame includes a positioning protrusion extended 
toWard the inner frame and the holder includes a positioning 
hole for receiving the positioning protrusion therein. 

15. The Washing machine as claimed in claim 14, Wherein 
the inner frame includes a receiver extended toWard the outer 
frame for receiving the positioning protrusion. 

16. The Washing machine as claimed in claim 15, Wherein 
the holder is in close contact With an end of the receiver and 
a surface of the outer frame around the positioning protrusion. 

17. The Washing machine as claimed in claim 15, Wherein 
the positioning protrusion and the receiver are fastened With a 
fastening member, together. 

18. The Washing machine as claimed in claim 15, Wherein 
the positioning protrusion is a boss having a thread therein. 

19. The Washing machine as claimed in claim 1, Wherein 
the holder includes a ?rst step portion extended in a length 
direction and a second step portion extended in a transverse 
direction. 


