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(57) ABSTRACT 

Disclosed herein is a Washing machine With a tilted Washing 
tub. The Washing machine includes a casing on the rear por 
tion of Which an opening is formed. The opening is covered 
With a rear cover provided With an outward protrusion. A 

Washing tub consists of outer and inner tubs. The outer tub is 
positioned in the casing to be tilted forward at a predeter 
mined angle for containing Washing Water. The inner tub is 
positioned in the outer tub for Washing and spin-drying laun 
dry. Drive means is positioned under the outer tub to rotate the 

[outer] inner tub. 

20 Claims, 5 Drawing Sheets 
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FIG. 1 (Prior Art) 
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Fig.2 



US. Patent May 10, 2011 Sheet 3 of5 US RE42,328 E 

Fig , 3 Amended 
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Fig. 4 
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WASHING MACHINE WITH TILTED 
WASHING TUB 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation applicationfrom reissue 
application Ser. No. ]O/684,322 ?led on Oct. 8, 2003, now 
ABN, which is a reissue of US. Pat. No. 6,584, 814, ?led on 
Apr 19, 200], 09/837,385, which is hereby incorporated by 
reference in their entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a washing 

machine with a tilted washing tub, and more particularly to a 
washing machine with a tilted washing tub, which is capable 
of allowing its casing to be perpendicular in the same manner 
as that for a washing machine with a perpendicular washing 
tub, despite the presence of the tilted washing tub. 

2. Description of the Prior Art 
In general, a washing machine with a tilted washing tub 

allows the front upper portion of its washing tub to be tilted 
forward, thereby allowing a user to conveniently put laundry 
into and take laundry out of its washing tub. 

FIG. 1 is a cross section showing a prior art washing 
machine with a tilted washing tub. 

The prior art washing machine with a tilted washing tub 
includes a casing 104, which is provided with a folding door 
102 and constitutes the outer periphery of the washing 
machine. A washing tub 105 is positioned in the casing 104 to 
be tilted forward at a predetermined angle. The washing tub 
105 is comprised of an outer tub 106 situated in the casing 104 
to be tilted at a predetermined angle for containing washing 
water, and an inner tub 108 situated in the outer tub 106 for 
washing and spin-drying laundry. A drive motor 110 is situ 
ated under the outer tub 106 to rotate the [outer] inner tub 
[106] 108. A plurality of suspension rods 112 serve to support 
the outer tub 106 and damp vibrations. 

The outer and inner tubs 106 and 108 are situated to be 
tilted forward at a predetermined angle. Accordingly, an front 
upper protrusion 116 is formed on the upper sub-portion of 
the front portion of the casing 104 to correspond to the shape 
of the front upper portion of the tilted washing tub 105, and a 
rear lower protrusion 118 is formed on the lower sub-portion 
of the rearportion of the casing 104 to correspond to the shape 
of the rear lower portion of the tilted washing tub 105. 

However, in the prior art washing machine, it is inconve 
nient to put laundry into and take laundry out of the inner tub 
108 because the front upper protrusion 116 of the casing 104 
is projected forward and the inner tub 108 is spaced apart 
from a user by a distance to which the front upper protrusion 
116 is projected. Additionally, the front portion and two side 
portions should be manufactured separately and assembled 
together so as to form the front upper protrusion 116 on the 
front portion of the casing 104. Furthermore, since the rear 
portion of the casing 104 on which the rear lower protrusion 
118 is formed should be manufactured separately and 
assembled with the side portions together, the manufacture 
and assembly of the casing 104 is complicated. 

In general, four suspension rods 112 are connected to the 
four corners of the casing 104, respectively. The casing 104 is 
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2 
tilted forward at a predetermined angle, so it is dif?cult to 
form rod supports in order to hook the suspension rods 112. 

Furthermore, even when washing capacities are the same, 
different casings should be manufactured for the washing 
machine with a tilted washing tub and the washing machine 
with a perpendicular washing tub. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made keeping 
in mind the above problems occurring in the prior art, and an 
object of the present invention is to provide a washing 
machine with a tilted washing tub, which is capable of allow 
ing laundry to be easily put into and taken out of the tilted 
washing tub by the removal of a front upper protrusion, which 
is capable of reducing the manufacturing costs of the washing 
machine by allowing one type of casing to be commonly used 
for the washing machine with the tilted washing tub and a 
washing machine with a perpendicular washing tub, and 
which allows the parts of the washing machine to be easily 
attached to the washing machine. 

Another object of the present invention is to provide a 
washing machine with a tilted washing tub, which allows its 
rear cover, used for wiring and assembling processes, to be 
?tted to the rear portion of its casing in a sliding fashion, 
thereby facilitating the assembly of the rear cover to the 
casing. 

In order to accomplish the above object, the present inven 
tion provides a washing machine with a tilted washing tub, 
comprising: a casing on the rear portion of which an opening 
is formed, the opening being covered with a rear cover pro 
vided with an outward protrusion; a washing tub consisting of 
outer and inner tubs, the outer tub being positioned in the 
casing to be tilted forward at a predetermined angle for con 
taining washing water, the inner tub being positioned in the 
outer tub for washing and spin-drying laundry; and drive 
means for rotating the [outer] inner tub. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and other advantages 
of the present invention will be more clearly understood from 
the following detailed description taken in conjunction with 
the accompanying drawings, in which: 

FIG. 1 is a cross section showing a prior art washing 
machine with a tilted washing tub; 

FIG. 2 is a cross section showing a washing machine in 
accordance with an embodiment of the present invention; 

FIG. 3 is a perspective view showing the casing of FIG. 2; 
FIG. 4 is a perspective view showing the rear cover shown 

in FIG. 3 and a shock-absorbing element attached to the rear 
cover; and 

FIG. 5 is a perspective view showing a construction for 
assembling the rear cover and the casing together in detail. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference now should be made to the drawings, in which 
the same reference numerals are used throughout the different 
drawings to designate the same or similar components. 

FIG. 2 is a cross section showing a washing machine in 
accordance with an embodiment of the present invention. 
A washing machine with a tilted washing tub in accordance 

with an embodiment of the present invention includes a cas 
ing 4, which is provided with a folding door 2 and constitutes 
the outer periphery of the washing machine. A washing tub 5 
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is positioned in the casing 4 to be tilted forward at a prede 
termined angle. The Washing tub 5 is comprised of an outer 
tub 6 situated in the casing 4 to be tilted at a predetermined 
angle for containing Washing Water, and an inner tub 8 situ 
ated in the outer tub 6 for Washing and spin-drying laundry. 
Drive means 12 is situated under the outer tub 6 to rotate the 
[outer] inner tub 8. A plurality of suspension rods [112] 10 
serve to support the outer tub 106 and damp vibrations. 
As illustrated in FIGS. 2 and 3, the casing 4 includes a 

body, Which is integrally comprised of a front portion 15 and 
both side portions 17 and formed to have a channel section 
shape. An upper plate 19 is attached to the upper sub-portion 
of the open portion of the casing 4. A loWer plate 21 is 
attached to the loWer sub-portion of the open portion of the 
casing 4 under the upper plate 19. Four load supports 18 are 
formed on the upper ends of the four comers of the casing 4. 
A base plate 16 is attached to the bottom of the casing 4. An 
opening 20 is formed betWeen the upper and loWer plates 19 
and 21 on the rear portion of the casing 4 to facilitate a Wiring 
process. A rear cover 22 is positioned over the opening 20 
after the Wiring process is carried out to connect the drive 
means 12 With a control unit C. 

In the Washing machine With a tilted Washing tub of the 
present invention, the outer tub 6 is tilted and supported by the 
suspension rods 10 so as to prevent the front upper portion of 
the outer tub 6 from being brought into contact With the front 
portion of the casing 4 after the outer tub 6 is inserted into the 
casing 4. In this case, the rear loWer portion 6 of the outer tub 
6 projected rearWard by the tilting of the outer tub 6 is pro 
jected through the opening 20 formed on the rear portion of 
the casing 4, thereby preventing the outer tub 6 from being 
brought into contact With the rear portion of the casing 4. The 
rear cover 22 is attached to the casing 4 to cover the opening 
20 after a Wiring process is performed utiliZing the opening 
20. 

The rear cover 22 may be fabricated of resin or a thin iron 
plate. The rear cover 22 should have a protrusion 24 to prevent 
the outer tub 6 from being brought into contact With the rear 
cover 22 in consideration of the portion of the outer tub 6 
projected rearWard by the tilting of the outer tub 6 and the 
Widths and magnitudes of vibrations of the outer tub 6 pro 
duced during a spin-drying process. 

The upper portion of the protrusion 24 of the rear cover 22 
is formed to have a slope to correspond to the slope of the 
tilted outer tub 6. The protrusion 24 of the rear cover 22 is 
preferably shaped in the form of a trapezoidal cross section in 
consideration of the structural strength of the rear cover 22. 
HoWever, it can be shaped in the form of a triangular or 
circular cross section in accordance With the forming mate 
rials of the rear cover 22. 

In addition, as shoWn in FIG. 4, a shock-absorbing element 
39 is attached to the inner surface of the protrusion 24 of the 
rear cover 22 to prevent the outer tub 6 from being brought 
into contact With and deforming the rear cover 22 by the great 
vibration of the rear cover 22, thereby preventing the rear 
cover 22 from being damaged. 

The protrusion 24 can be variously shaped according to the 
siZe and shape of the portion of the outer tub 6 projected 
through the opening 20 of the casing 4. 

FIG. 5 is a perspective vieW shoWing a construction for 
assembling the rear cover 22 and the casing 4 together in 
detail. A plurality of ?rst holding projections 28 are regularly 
formed on the loWer end of the upper plate 19 over the open 
ing 20 so as to hold the upper portion of the rear cover 22, a 
plurality of second holding projections 30 are regularly 
formed on the upper portion of the loWer plate 21 under the 
opening 20 so as to hold the loWerportion of the rear cover 22, 
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4 
and elastic, laterally open clips 34, the number of Which 
corresponds to the number of the ?rst holding projections 30, 
is formed on the upper end of the rear cover 22 so as to engage 
With the ?rst holding projections 30. 

Additionally, a plurality of notches 36 are formed on the 
upper end of the rear cover 22 among the clips 34 so as to 
minimiZe the sliding distance of the rear cover 22 While the 
rear cover 22 is assembled With the casing 4. The elastic clips 
34 are preferably bent at their open ends to the outside at a 
predetermined angle so as to alloW the elastic clips 34 to 
easily engage With the ?rst holding projections 28. 
The rear cover 22 is assembled With the casing 4 in such a 

Way that the loWer portion of the rear cover 22 is held by the 
second holding projections 30, and the ?rst holding projec 
tions 28 are engaged With the clips 34 of the rear cover 22 by 
sliding the rear cover 22 While the ?rst holding projections 28 
are made to pass through the notches 36 formed on the upper 
end of the rear cover 22. 
As described above, the present invention provides a Wash 

ing machine With a tilted Washing tub in Which its casing body 
has a hexahedral shape, thereby alloWing one type of casing to 
be commonly used for a Washing machine With a tilted Wash 
ing tub and a Washing machine With a perpendicular Washing 
tub. 

In addition, the front portion of the casing of the Washing 
machine of the present invention is ?at and vertical, so a user 
can easily put laundry into and remove laundry from its 
Washing tub. 

Furthermore, the rear cover of the Washing machine of the 
present invention can be ?tted into the casing in a slide fash 
ion, so the rear cover can be easily attached to the casing, 
thereby allowing the assembly of the Washing machine to be 
easily performed. 

Although the preferred embodiments of the present inven 
tion have been disclosed for illustrative purposes, those 
skilled in the art Will appreciate that various modi?cations, 
additions and substitutions are possible, Without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 
What is claimed is: 
1. A Washing machine comprising: 
a casing on a rear portion of Which an opening is formed, 

said opening being covered With a rear cover provided 
With an outWard protrusion; 

a Washing tub having outer and inner tubs, said outer tub 
being positioned in the casing and being tilted forWard at 
a predetermined angle for containing Washing Water, 
said inner tub being positioned in said outer tub for 
Washing and spin-drying laundry, and Wherein a rear 
loWer portion of said tilted outer tub projects rearWardly 
through said opening to an internal space of the protru 
sion of said rear cover; and 

means for driving and rotating the [outer] inner tub. 
2. The Washing machine according to claim 1, Wherein said 

casing has a front portion relatively ?at and perpendicular 
With respect to a bottom of said Washing machine. 

3. The Washing machine according to claim 1, Wherein said 
casing further includes a body integrally comprised of a front 
portion and a pair of side portions and formed having a 
channel section shape, an upper plate attached to an upper sub 
portion of an open portion of the casing, and a loWer plate 
attached to a loWer sub-portion of the open portion of the 
casing under the upper plate, thereby forming said opening 
betWeen said upper and loWer plates. 

4. The Washing machine according to claim 1, Wherein said 
protrusion of the rear cover is shaped in the form of a trap 
eZoidal cross section. 
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5. A Washing machine comprising: 
a casing having a rear portion on Which an opening is 

formed, said opening being covered With a rear cover 
provided With an outward protrusion; 

a Washing tub having outer and inner tubs, said outer tub 
being positioned in the casing and being tilted forWard at 
a predetermined angle for containing Washing Water, 
said inner tub being positioned in said outer tub for 
Washing and spin-drying laundry; 

means for driving and rotating the outer tub; and 
a shock-absorbing element, said shock-absorbing element 

being attached to an inner surface of the protrusion of 
said rear cover so as to absorb impact energy When a 
projected portion of said tilted outer tub is brought into 
contact With said rear cover. 

6. A Washing machine comprising: 
a casing having a rear portion on Which an opening is 

formed, said opening being covered With a rear cover 
provided With an outWard protrusion; 

a Washing tub having outer and inner tubs, said outer tub 
being positioned in the casing and being tilted forWard at 
a predetermined angle for containing Washing Water, 
said inner tub being positioned in said outer tub for 
Washing and spin-drying laundry; 

means for driving and rotating the outer tub; 
at least one ?rst holding projection regularly formed on a 

loWer end of said upper plate over said opening so as to 
hold an upper portion of said rear cover; and 

at least one second holding projection regularly formed on 
an upper portion of said loWer plate under said opening 
so as to hold an loWer portion of said rear cover. 

7. The Washing machine according to claim 6, further 
comprising one or more clips, said clips being formed on an 
upper end of said rear cover so as to engage With said at least 
one ?rst holding projection. 

8. The Washing machine according to claim 7, further 
comprising one or more notches, said notches being formed 
on the upper end of said rear cover so as to alloW said ?rst 

holding projections to pass through said rear cover When said 
rear cover is assembled With the casing. 

9. The Washing machine according to claim 6, further 
comprising one or more notches, said notches being formed 
on an upper end of said rear cover so as to alloW said at least 

one ?rst holding projection to pass through said rear cover 
When said rear cover is assembled With the casing. 

10. The Washing machine according to claim 6, Wherein 
said casing is formed to alloW a rear loWer portion of said 
tilted outer tub to be projected through said opening to an 
internal space of the protrusion of said rear cover. 

11. A Washing machine casing comprising: 
a body having a front portion, a pair of side portions, a base 

plate along a bottom of the casing and a tub portion; 
a plurality of load supports being formed on upper ends of 

a plurality of upper corners of the casing; 
an upper portion having a folding door; 
a relatively ?at and perpendicular rear portion, Wherein 

said rear portion includes an upper plate, an open portion 
having an open portion facilitating a connection to a 
poWer source, and a loWer plate, said upper plate being 
engaged With an upper sub-portion of the open portion 
and said loWer plate being engaged With a loWer sub 
portion of the open portion, said rear portion being in 
parallel With said front portion; and 

a rear cover covering said opening of the open portion and 
having a shock absorbing element, said shock-absorbing 

20 

25 

30 

35 

40 

45 

50 

55 

60 

6 
element being attached to an inner surface of said rear 
cover so as to absorb impact energy from said tub por 
tion. 

12. The Washing machine casing according to claim 11, 
Wherein said tub portion is for a tilted Washing tub, said rear 
cover including a protrusion having a slope corresponding to 
a tilt angle of said tilted Washing tub and extending in a 
direction aWay from said front portion of said casing. 

13. The Washing machine casing according to claim 12, 
further comprising: 

at least one ?rst holding projection regularly formed on a 
loWer end of said upper plate over said opening so as to 
hold an upper portion of said rear cover; and 

at least one second holding projection regularly formed on 
an upper portion of said loWer plate under said opening 
so as to hold a loWer portion of said rear cover. 

14. The Washing machine according to claim 13, further 
comprising one or more clips, said clips being formed on the 
upper end of said rear cover so as to engage With said ?rst 
holding projections. 

15. The Washing machine casing according to claim 11, 
further comprising: 

at least one ?rst holding projection regularly formed on a 
loWer end of said upper plate over said opening so as to 
hold an upper portion of said rear cover; and 

at least one second holding projection regularly formed on 
an upper portion of said loWer plate under said opening 
so as to hold a loWer portion of said rear cover. 

16. The Washing machine according to claim 15, further 
comprising one or more clips, said clips being formed on the 
upper end of said rear cover so as to engage With said ?rst 
holding projections. 

17. The Washing machine according to claim 15, further 
comprising at least one notch, said at least one notch being 
formed on the upper end of said rear cover so as to alloW said 
?rst holding projections to pass through said rear cover When 
said rear cover is assembled With the casing. 

18. The Washing machine according to claim 15, further 
comprising at least one notch, said at least one notch being 
formed on the upper end of said rear cover so as to alloW said 
?rst holding projections to pass through said rear cover When 
said rear cover is assembled With the casing. 

19. A Washing machine casing comprising: 
a body having a front portion, a pair of side portions, a base 

plate along a bottom of the casing and a tub portion; 
a plurality of load supports being formed on upper ends of 

a plurality of upper corners of the casing; 
an upper portion having a folding door; 
a relatively ?at and perpendicular rear portion, Wherein 

said rear portion includes an upper plate, an open portion 
having an open portion facilitating a connection to a 
poWer source, and a loWer plate, said upper plate being 
engaged With an upper sub-portion of the open portion 
and said loWer plate being engaged With a loWer sub 
portion of the open portion, said rear portion being in 
parallel With said front portion; 

a rear cover covering said opening of the open portion; 
at least one ?rst holding projection regularly formed on a 

loWer end of said upper plate over said opening so as to 
hold an upper portion of said rear cover; and 

at least one second holding projection regularly formed on 
an upper portion of said loWer plate under said opening 
so as to hold a loWer portion of said rear cover. 

20. The Washing machine casing according to claim 19, 
Wherein said tub portion is for a tilted Washing tub, said rear 
cover including a protrusion having a slope corresponding to 
a tilt angle of said tilted Washing tub and extending in a 
direction aWay from said front portion of said casing. 

* * * * * 


