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(57) ABSTRACT 

Disclosed herein is a Washing apparatus in Which the top of 
a base pan is inclined doWnWard toWard a mounting position 
of a Water leakage sensor, so that Water, dropped onto the 
base pan, is gathered toWard the Water leakage sensor 
regardless of a Water drop position, thereby enabling prompt 
operation of the Water leakage sensor and achieving an 
enhancement in reliability. Furthermore, the Washing appa 
ratus comprises holders by Which the Water leakage sensor 
is Vertically caught after being Vertically press ?tted to the 
base pan, thereby enabling the Water leakage sensor to be 
mounted to the base pan Via a single Vertical press-?tting 
operation, resulting in an enhancement in assembling ef? 
ciency. 
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FIG. 2 
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WASHING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates to a Washing appara 
tus, and, more particularly, to a Water leakage sensing 
structure of a Washing apparatus, in Which the top of a base 
pan is inclined downward toWard a Water leakage sensor to 
induce prompt operation of the Water leakage sensor and the 
Water leakage sensor can achieve a reduction in assembling 
costs by virtue of simpli?ed structure and assembling opera 
tion thereof. 

[0003] 2. Description of the Related Art 

1. Field of the Invention 

[0004] Generally, Washing apparatuses are classi?ed into 
Washing machines for Washing laundry using detergent and 
Water, drying machines for drying Wet laundry using dry hot 
air, and combined Washing and drying machines having both 
Washing and drying functions. 

[0005] Considering the con?guration of a prior art Wash 
ing apparatus, it comprises: a casing forming the outer 
appearance of the Washing apparatus; a tub mounted in the 
casing to receive Wash Water therein; a drum rotatably 
disposed in the tub to receive laundry therein; a motor to 
drive the drum While rotatably supporting the drum; a Water 
supply device located above the tub to supply the Wash 
Water, delivered from the outside, into the tub; and a Water 
drainage device located beloW the tub to drain the Wash 
Water received in the tub to the outside. 

[0006] The casing includes: a cabinet body having open 
front and upper sides; a cabinet cover mounted to the open 
front side of the cabinet body; a top cover mounted to the 
open upper side of the cabinet body; and a base pan mounted 
to a loWer end of the casing to form the bottom of the casing. 

[0007] The operation of the prior art Washing apparatus 
having the above con?guration Will noW be explained. 

[0008] If laundry is placed in the drum and, successively, 
detergent and Wash Water are supplied into the drum by Way 
of the Water supply device, the motor is driven to rotate the 
drum. 

[0009] As the drum rotates, the laundry is raised by lifters, 
Which are mounted in the drum, and then dropped in a 
sequential fashion, so that the laundry is Washed. 

[0010] After completion of such a Wash cycle, a rinse 
cycle for rinsing the laundry to remove soap bubbles remain 
ing on the laundry is implemented. For this, clean Wash 
Water is supplied into the drum via the Water supply device 
to rinse all the soap bubbles out of the laundry. Then, the 
used polluted Wash Water, containing the soap bubbles, is 
drained to the outside via the Water drainage device. 

[0011] In succession, the drum is rotated at a high speed in 
a spin-dry cycle to remove the Water from the laundry, so 
that the Water present in the laundry is centrifugally 
extracted and drained via through-holes of the drum. The 
Water drained from the drum is gathered in the tub, thereby 
being ?nally drained to the outside via the Water drainage 
device. 

[0012] HoWever, the prior art Washing apparatus as stated 
above has a problem in that it often suffers from malfunction 
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of constituent elements thereof When the Wash Water leaks 
from the tub, Water supply device or Water drainage device 
during operation. 

[0013] In vieW of the forgoing problem, although it has 
been recently proposed to mount a Water leakage sensor to 
the top of the base pan, most conventional Water leakage 
sensors are very troublesome to mount to the base pan, and 
are unable to accurately sense the leakage of Wash Water 
unless the Wash Water falls in the vicinity of the Water 
leakage sensors. 

SUMMARY OF THE INVENTION 

[0014] Therefore, the present invention has been made in 
vieW of the above problems, and it is an object of the present 
invention to provide a Washing apparatus in Which a Water 
leakage sensor can be mounted in a simpli?ed manner With 
high assembling e?iciency so that it can accurately sense the 
leakage of Wash Water regardless of Water leakage positions. 

[0015] In accordance With one aspect of the present inven 
tion, the above and other objects can be accomplished by the 
provision of a Washing apparatus comprising: a cabinet body 
forming the outer appearance of the Washing apparatus; a 
base pan mounted to a loWer end of the cabinet body; and a 
Water leakage sensor mounted on the top of the base pan and 
adapted to sense the leakage of Water from a certain interior 
location of the cabinet body onto the base pan, Wherein the 
top of the base pan is inclined doWnWard toWard a mounting 
position of the Water leakage sensor. 

[0016] Preferably, the base pan may have pan drainage 
holes, Which are arranged on at least one side of the 
periphery thereof to drain Water gathered in the base pan to 
the outside. 

[0017] Preferably, the base pan may have upWardly pro 
truding ribs formed along the periphery thereof, and the pan 
drainage holes are formed at one of the ribs formed at a rear 
side of the base pan. 

[0018] Preferably, the cabinet body may have cabinet 
drainage holes formed at positions corresponding to the pan 
drainage holes. 

[0019] Preferably, the Washing apparatus may further 
comprise a plurality of hooks upWardly protruding from the 
top of the base pan, the hooks serving to guide the Water 
leakage sensor into a predetermined assembling position and 
to alloW the Water leakage sensor to be caught after being 
press ?tted. 

[0020] Preferably, the Washing apparatus may further 
comprise: guide protrusions laterally protruding from oppo 
site outer lateral surfaces of the Water leakage sensor; and 
guide ribs provided at the top of the base pan and having 
guide grooves for the insertion of the respective guide 
protrusions. 

[0021] Preferably, the base pan may serve as a base pan 
forming the bottom of a Washing machine. 

[0022] Preferably, the base pan may serve as a base pan 
forming the bottom of a drying machine. 

[0023] Preferably, the base pan may serve as a base pan 
forming the bottom of a combined Washing and drying 
machine. 
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[0024] In accordance With another aspect of the present 
invention, the above and other objects can be accomplished 
by the provision of a Washing apparatus comprising: a 
cabinet body; a base pan mounted to a loWer end of the 
cabinet body; a Water leakage sensor to sense the leakage of 
Water onto the base pan; and holders to alloW the Water 
leakage sensor to be vertically caught after being vertically 
press ?tted to the base pan. 

[0025] Preferably, the holders may be hooks, Which pro 
trude upWard from the top of the base pan and serve to guide 
the Water leakage sensor into a predetermined assembling 
position and to alloW the Water leakage sensor to be caught 
after being press ?tted. 

[0026] Preferably, spacers may protrude from one of the 
bottom of the Water leakage sensor, the top of the base pan, 
and hooks to space the Water leakage sensor apart from the 
top of the base pan. 

[0027] In accordance With yet another aspect of the 
present invention, the above and other objects can be accom 
plished by the provision of a Washing apparatus comprising: 
a cabinet body; a base pan mounted to a loWer end of the 
cabinet body; a Water leakage sensor to sense the leakage of 
Water onto the base pan; and couplers to alloW the Water 
leakage sensor to be coupled to the base pan While sliding on 
the top of the base pan. 

[0028] Preferably, the couplers may include: guide pro 
trusions laterally protruding from opposite outer lateral 
surfaces of the Water leakage sensor; and guide ribs provided 
at the top of the base pan and having guide grooves 
corresponding to the respective guide protrusions. 

[0029] Preferably, the guide protrusions and guide grooves 
are con?gured such that their cross sectional areas are 
gradually reduced in a direction that the guide protrusions 
are slidably inserted into the guide grooves. 

[0030] The Washing apparatus according to the present 
invention have the folloWing several effects. 

[0031] Firstly, in the Washing apparatus according to the 
present invention, the top of the base pan is inclined doWn 
Ward toWard a mounting position of the Water leakage 
sensor. With this con?guration, Water, dropped onto the base 
pan, is gathered toWard the Water leakage sensor regardless 
of a Water drop position, thereby enabling prompt operation 
of the Water leakage sensor and achieving an enhancement 
in reliability. 

[0032] Secondly, since the base pan has the drainage holes 
arranged on at least one side of the periphery thereof to drain 
the Water gathered in the base pan to the outside, the Water 
gathered in the base pan can be conveniently discharged via 
the drainage holes by tilting the Washing apparatus by a 
predetermined angle. 
[0033] Thirdly, the Washing apparatus according to the 
present invention comprises holders for alloWing the Water 
leakage sensor to be vertically caught after being vertically 
press-?tted to the base pan. With the use of the holders, the 
Water leakage sensor can be mounted to the base pan via a 
single vertical press-?tting operation, resulting in an 
enhancement in simplicity and e?iciency of the assembling 
operation. 
[0034] Fourthly, the holders take the form of hooks, Which 
protrude upWard from the top of the base pan and serve to 
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guide the Water leakage sensor into a predetermined assem 
bling position and to alloW the Water leakage sensor to be 
caught after being press-?tted to the base pan. The hooks can 
secure the position of the Water leakage sensor, and can 
achieve a reduction in processing costs and material costs by 
virtue of their simpli?ed structure. 

[0035] Fifthly, the Washing apparatus according to the 
present invention comprises spacers, Which protrude from 
one of the bottom of the Water leakage sensor, the top of the 
base pan, and the hooks, so that the bottom of the Water 
leakage sensor is spaced apart from the top of the base pan. 
Spacing the Water leakage sensor from the base pan has the 
effect of preventing a ?oat of the Water leakage sensor from 
being unintentionally raised by Water remaining on the base 
pan, etc. Thereby, the Water leakage sensor can accurately 
operate only When the amount of Water introduced into the 
Water leakage sensor exceeds a predetermined value, 
thereby eliminating the risk of sensor malfunction. 

[0036] Sixthly, the Washing apparatus according to the 
present invention comprises couplers for alloWing the Water 
leakage sensor to be coupled to the base pan While sliding on 
the top of the base pan. This ensures easy mounting of the 
Water leakage sensor. 

[0037] Seventhly, the couplers according to the present 
invention include: guide protrusions provided at the Water 
leakage sensor; and guide ribs provided at the top of the base 
pan and having guide grooves for the insertion of the 
respective guide protrusions. With the use of the guide 
protrusions and the guide ribs, the Water leakage sensor can 
be assembled to the base pan via sliding movement thereof. 
This achieves an enhancement in simplicity and ef?ciency of 
the assembling operation and can reduce manufacturing 
costs of the Water leakage sensor by virtue of simpli?ed 
structure thereof. 

[0038] Eighthly, the guide protrusions and the guide 
grooves are con?gured so that their cross sectional areas are 

gradually reduced in a direction that the guide protrusions 
slide along the guide grooves, so that the Water leakage 
sensor can be assembled only in a single direction. This 
enables ?rm ?xation of the Water leakage sensor. 

[0039] Finally, the Water leakage sensor according to the 
present invention may have a cubic shape. This facilitates 
connection of a Wire to a sensing element of the Water 
leakage sensor, resulting in an enhancement in assembling 
ef?ciency. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] 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: 

[0041] FIG. 1 is a side sectional vieW illustrating a Water 
leakage sensing structure of a Washing apparatus according 
to a ?rst embodiment of the present invention; 

[0042] FIG. 2 is a perspective vieW illustrating a base pan 
according to the ?rst embodiment of the present invention; 

[0043] FIG. 3 is a side sectional vieW illustrating a Wash 
ing apparatus according to a second embodiment of the 
present invention; 
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[0044] FIG. 4 is a side sectional vieW illustrating a Wash 
ing apparatus according to a third embodiment of the present 
invention; 
[0045] FIG. 5 is a side sectional vieW illustrating a Wash 
ing apparatus according to a fourth embodiment of the 
present invention; 

[0046] FIG. 6 is a perspective vieW of a base pan on Which 
a Water leakage sensor according to the fourth embodiment 
of the present invention is mounted; 

[0047] FIG. 7 is a sectional vieW illustrating the assem 
bling structure of the Water leakage sensor according to the 
fourth embodiment of the present invention; 

[0048] FIG. 8 is a perspective vieW illustrating a base pan 
of a Washing apparatus according to a ?fth embodiment of 
the present invention; 

[0049] FIG. 9 is a perspective vieW illustrating a base pan 
of a Washing apparatus according to a sixth embodiment of 
the present invention; 

[0050] FIG. 10 is a perspective vieW illustrating the 
assembling structure of a Water leakage sensor according to 
the sixth embodiment of the present invention; and 

[0051] FIG. 11 is a sectional vieW illustrating the assem 
bling structure of the Water leakage sensor according to the 
sixth embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0052] NoW, preferred embodiments of a Washing appa 
ratus according to the present invention Will be explained 
With reference to the accompanying draWings. 

[0053] FIG. 1 is a side sectional vieW illustrating a Water 
leakage sensing structure of a Washing apparatus according 
to a ?rst embodiment of the present invention. FIG. 2 is a 
perspective vieW illustrating a base pan according to the ?rst 
embodiment of the present invention. 

[0054] As shoWn in FIGS. 1 and 2, the Washing apparatus 
according to the ?rst embodiment of the present invention is 
a Washing machine for Washing laundry using detergent and 
Water. The Washing machine comprises: a casing 50 forming 
the outer appearance of the Washing machine and having a 
laundry entrance/exit opening formed at a front side thereof; 
a tub 55 supported in the casing 50 in a shock-absorbing 
manner; a Water supply device 56 to supply detergent or 
Wash Water into the tub 55; a Water drainage device 57 to 
drain the Wash Water in the tub 55 to the outside of the casing 
50; a drum 58 rotatably disposed in the tub 55 to receive 
laundry therein; and a motor 59 to rotate the drum 58. 

[0055] The casing 50 includes: a cabinet body 51 having 
open front and upper sides; a cabinet cover 52 mounted to 
the open front side of the cabinet body 51; a top cover 53 
mounted to the open upper side of the cabinet body 51; and 
a base pan 54 mounted to a loWer end of the casing 50 to 
form the bottom of the casing 50. 

[0056] A spider 61 is provided at a rear end ofthe drum 58 
to constitute a part of the drum 58. The spider 61 is 
connected to a drive shaft 60 of the motor 59. 

[0057] The motor 59 is mounted to a rear end of the tub 55. 
The motor 59 includes: the drive shaft 60; a motor frame 62 
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fastened to the rear end of the tub 55 and having a through 
hole for the penetration of the drive shaft 60; a stator 63 
?xedly mounted to the motor frame 62; and a rotor 64 
coupled to a certain location of the drive shaft 60 and 
adapted to rotate by an electromagnetic force generated 
betWeen the rotor 64 and the stator 63. 

[0058] One end of the drive shaft 60 is coupled to the 
spider 61 of the drum 58, and the other end protrudes 
rearWard from the rear end of the tub 55 to penetrate through 
the tub 55 and the motor frame 62. 

[0059] BetWeen the outer periphery of the drive shaft 60 
and the tub 55 is interposed a front bearing 65 to rotatably 
support the drive shaft 60 relative to the tub 55. Also, 
betWeen the outer periphery of the drive shaft 60 and the 
motor frame 62 is interposed a rear bearing 66 to rotatably 
support the drive shaft 60 relative to the motor frame 62. 

[0060] The outer edge of the motor frame 62 is bent to 
radially protrude toWard the tub 55, so that the motor frame 
62 is fastened to the rear end of the tub 55 by bolts. 

[0061] The stator 63 has a holloW cylindrical shape and is 
fastened to a rear surface of the motor frame 62 by bolts. 

[0062] The rotor 64 includes: a cup-shaped rotor frame 67; 
and a magnet 68 coupled to an inner peripheral surface of the 
rotor frame 67 While being spaced apart from the stator 63. 

[0063] In the present embodiment, a Water leakage sensor 
70 is mounted to the top of the base pan 54 to sense the Water 
dropped from the tub 55, mounted in the cabinet body 51, to 
the base pan 54. 

[0064] The Water leakage sensor 70 includes: a sensor 
body 71 mounted to the base pan 54 and forming the outer 
appearance of the sensor 70; a ?oat 72 disposed in the sensor 
body 71 to be raised or loWered by Water introduced from 
the outside, and a sensing element 73 ?xed to an interior 
location of the sensor body 71 to sense the position of the 
?oat 72. 

[0065] The top of the base pan 54 is inclined doWnWard 
toWard a mounting position of the Water leakage sensor 70. 
Speci?cally, the Water leakage sensor 70 is mounted at the 
center of the base pan 54, and the base pan 54 is inclined 
doWnWard toWard the center thereof. 

[0066] The base pan 54 has a plurality of pan drainage 
holes 74, Which are arranged on at least one side of the 
periphery of the base pan 54 to drain Water gathered in the 
base pan 54. 

[0067] The base pan 54 is provided With upWardly pro 
truding ribs 75 along the periphery thereof. Here, the plu 
rality of pan drainage holes 74 is formed at one of the ribs 
75, Which is provided at a rear side of the base pan 54, so that 
the Water gathered in the base pan 54 is able to be drained 
from a rear side of the Washing machine as a user pushes a 
frontal upper location of the Washing machine by a certain 
force. 

[0068] Accordingly, the cabinet body 51 is provided at a 
rear Wall thereof With cabinet drainage holes 76 at positions 
corresponding to the pan drainage holes 74. 

[0069] The ribs 75 are formed at outer surfaces thereof 
With ?ange portions 77, Which protrude outWard to be 
coupled to the cabinet body 51 or cabinet cover 52 by 
fastening members. 
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[0070] NoW, the Water leakage sensing method of the 
Washing apparatus according to the ?rst embodiment of the 
present invention Will be explained. 

[0071] If Wash Water leaks from the tub 55 during opera 
tion of the Washing apparatus having the above con?gura 
tion, the leaked Water is dropped onto the top of the base pan 
54. 

[0072] In this case, since the top of the base pan 54 is 
inclined doWnWard toWard the center thereof, the leaked 
Wash Water is gathered in the center of the doWnWardly 
inclined base pan 54. 

[0073] Thereby, the Water leakage sensor 70, Which is 
located at the center of the base pan 54, is able to sense the 
leakage of Wash Water based on the Wash Water gathered in 
the center of the base pan 54. 

[0074] Explaining the operation of the Water leakage sen 
sor 70 in detail, as the Wash Water, gathered in the center of 
the base pan 54, is introduced into the sensor body 71 via 
inlet holes formed at the sensor body 71, the ?oat 72 is raised 
by buoyancy of the Wash Water to thereby come into contact 
With the sensing element 73. In this Way, the Water leakage 
sensor 70 is able to sense the presence of Water leakage. 

[0075] With the present invention, even if an extremely 
small amount of Wash Water leaks from the tub 55, the 
leaked Wash Water ?oWs along the doWnWardly inclined top 
of the base pan 54 to thereby be entirely gathered in the 
center of the base pan 54. This ensures prompt operation of 
the Water leakage sensor 70. 

[0076] MeanWhile, When it is desired to drain the Wash 
Water gathered in the base pan 54, a certain frontal upper 
portion of the Washing apparatus is pushed rearWard to tilt 
the Washing apparatus rearWard. 

[0077] In a rearWardly tilted state of the Washing appara 
tus, the Water gathered in the base pan 54 can be drained via 
the pan drainage holes 74 of the base pan 54. 

[0078] In this Way, the Water, gathered in the base pan 54, 
can be conveniently drained as the Washing apparatus is 
tilted rearWard by a certain angle Without requiring separa 
tion of the base pan 54. 

[0079] FIG. 3 is a side sectional vieW illustrating a Wash 
ing apparatus according to a second embodiment of the 
present invention. 

[0080] The Washing apparatus according to the second 
embodiment of the present invention is a drying machine for 
bloWing dry hot air into a certain space that accommodates 
Wet laundry to dry the laundry. As shoWn in FIG. 4, the 
drying machine comprises: a casing 80 forming the outer 
appearance of the drying machine; a drum 81 rotatably 
disposed in the casing 80 and having open front and rear 
sides to put or take the laundry into or out of the drum 81, 
a plurality of lifters being provided at an inner peripheral 
surface of the drum 81 to raise and drop the laundry; and a 
heater assembly 82 mounted to the casing 80 to heat outside 
air introduced into the casing 80. 

[0081] The drying machine further comprises: a supply 
duct (not shoWn) to supply dry hot air, having passed 
through the heater assembly 82, into the drum 81; an exhaust 
duct 83 to discharge the used air, Which became highly 
humid While drying the laundry, to the outside; a ?lter 84 to 
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purify the air to be suctioned into the exhaust duct 83; a fan 
85 mounted in the exhaust duct 83; and a motor 86 to 
generate a driving force required to rotate the fan 85 and the 
drum 81. 

[0082] The casing 80 comprises: a cabinet body 87; a 
cabinet cover 88 coupled to a front side of the cabinet body 
87 and centrally formed With a laundry entrance/exit open 
ing; a top cover 89 coupled to an upper end of the cabinet 
body 87 to form the top of the drying machine; and a base 
pan 90 coupled to a loWer end of the cabinet body 87 to form 
the bottom of the drying machine. 

[0083] The cabinet body 87 has a plurality of air suction 
holes 91 formed at a rear Wall thereof, so that outside air is 
introduced into the cabinet body 87. 

[0084] In the present embodiment, a Water leakage sensor 
92 is mounted to the top of the base pan 90 to sense the Water 
dropped from the drum 81 or exhaust duct 83, mounted in 
the cabinet body 87, to the base pan 90. 

[0085] The Water leakage sensor 92 includes: a sensor 
body 93 mounted to the base pan 90 and forming the outer 
appearance of the sensor 92; a ?oat 94 disposed in the sensor 
body 93 to be raised or loWered by Water introduced from 
the outside of the sensor body 93; and a sensing element 95 
?xed to an interior location of the sensor body 93 to sense 
the position of the ?oat 94. 

[0086] The top of the base pan 90 is inclined doWnWard 
toWard a mounting position of the Water leakage sensor 92. 
Speci?cally, the Water leakage sensor 92 is located at the 
center of the base pan 92, and the base pan 90 is inclined 
doWnWard toWard the center thereof. 

[0087] The base pan 90 has a plurality of pan drainage 
holes 96, Which are arranged on at least one side of the 
periphery of the base pan 90 to drain Water gathered in the 
base pan 90. 

[0088] The base pan 90 is provided With upWardly pro 
truding ribs 97 along the periphery thereof. Here, the pan 
drainage holes 96 are formed at one of the ribs 97, Which is 
provided at a rear side of the base pan 90, so that the Water 
gathered in the base pan 90 is able to be drained from a rear 
side of the drying machine as a user pushes a frontal upper 
location of the drying machine by a certain force. 

[0089] Accordingly, the cabinet body 87 is provided at a 
rear Wall thereof With cabinet drainage holes 98 at positions 
corresponding to the pan drainage holes 96. 

[0090] The ribs 97 are formed at outer surfaces thereof 
With ?ange portions 99, Which protrude outWard to be 
coupled to the cabinet body 87 or cabinet cover 88 by 
fastening members. 

[0091] If Wash Water is dropped from the drum 81 or 
exhaust duct 83 onto the base pan 90 during operation of the 
drying machine having the above con?guration, the Water 
?oWs along the doWnWardly inclined top of the base pan 90 
to thereby be gathered toWard the Water leakage sensor 92. 
Thereby, the Water leakage sensor 92 is able to promptly 
sense the presence of Water leakage. 

[0092] When it is desired to drain the Water gathered in the 
base pan 90, a certain frontal upper portion of the drying 
machine is pushed rearWard to tilt the drying machine 
rearWard. Thereby, the Water gathered in the base pan 90 can 
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be conveniently drained via the pan drainage holes 96 of the 
base pan 90 and the cabinet drainage holes 98 of the cabinet 
body 87. 

[0093] FIG. 4 is a side sectional vieW illustrating a Wash 
ing apparatus according to a third embodiment of the present 
invention. 

[0094] The Washing apparatus according to the third 
embodiment of the present invention is a combined Washing 
and drying machine for Washing laundry using appropriate 
detergent and Water While applying mechanical force and, 
successively, drying the Washed laundry. As shoWn in FIG. 
4, the combined Washing and drying machine comprises: a 
casing 100 forming the outer appearance of the machine; a 
tub 101 horiZontally mounted in the casing 100; a drum 102 
mounted in the tub 101 to receive laundry therein; a motor 
103 to rotate the drum 102; a Water supply device 104 to 
supply detergent or Wash Water into the tub 101; a Water 
drainage device 105 to drain the Wash Water received in the 
tub 101 to the outside of the casing 100; a drying duct 
located above the tub 101 and con?gured to accommodate a 
heater 106 and a bloWing fan 107, Which serve to discharge 
hot air into the tub 101; and a condenser 109 having one end 
connected to the drying duct 108 and the other end con 
nected to a lateral loWer location of the tub 101. 

[0095] The casing 100 includes: a cabinet body 110 having 
open front and upper sides; a cabinet cover 111 mounted to 
the open front side of the cabinet body 110; a top cover 112 
mounted to the open upper side of the cabinet body 110; and 
a base pan 113 mounted to a loWer end of the casing 100 to 
form the bottom of the casing 100. 

[0096] In the present embodiment, a Water leakage sensor 
114 is mounted to the top of the base pan 113 to sense the 
Water dropped from a certain interior part of the cabinet 
body 110 onto the base pan 113. 

[0097] The Water leakage sensor 114 includes: a sensor 
body 115 mounted to the base pan 113 and forming the outer 
appearance of the sensor 114; a ?oat 116 disposed in the 
sensor body 115 to be raised or loWered by Water introduced 
from the outside; and a sensing element 117 ?xed to an 
interior location of the sensor body 115 to sense the position 
of the ?oat 116. 

[0098] The top of the base pan 113 is inclined doWnWard 
toWard a mounting position of the Water leakage sensor 114. 
Speci?cally, the Water leakage sensor 114 is located at the 
center of the base pan 113, and the base pan 113 is inclined 
doWnWard toWard the center thereof. 

[0099] The base pan 113 has a plurality of pan drainage 
holes 118, Which are arranged on at least one side of the 
periphery thereof to drain Water gathered in the base pan 
113. 

[0100] The base pan 113 is provided With upWardly pro 
truding ribs 119 along the periphery thereof. Here, the pan 
drainage holes 118 are formed at one of the ribs 119, Which 
is formed at a rear side of the base pan 113, so that the Water 
gathered in the base pan 113 is able to be drained from a rear 
side of the combined Washing and drying machine as a user 
pushes a frontal upper location of the machine by a certain 
force. 

[0101] Accordingly, the cabinet body 110 is provided at a 
rear Wall thereof With cabinet drainage holes 120 at positions 
corresponding to the pan drainage holes 118. 
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[0102] The ribs 119 are formed at outer surfaces thereof 
With ?ange portions 121, Which protrude outWard to be 
coupled to the cabinet body 110 or cabinet cover 111 by 
fastening members. 

[0103] lfWater is dropped from the tub 101 to the base pan 
113 during operation of the combined Washing and drying 
machine having the above con?guration, the dropped Water 
?oWs along the doWnWardly inclined top of the base pan 113 
to thereby be gathered toWard the Water leakage sensor 114. 
Thereby, the Water leakage sensor 114 is able to promptly 
sense the presence of Water leakage. 

[0104] When it is desired to drain the Water gathered in the 
base pan 113, a certain frontal upper location of the com 
bined Washing and drying machine is pushed rearWard to tilt 
the machine rearWard. Thereby, the Water gathered in the 
base pan 113 can be conveniently drained via the pan 
drainage holes 118 and the cabinet drainage holes 120. 

[0105] FIG. 5 is a side sectional vieW illustrating a Wash 
ing apparatus according to a fourth embodiment of the 
present invention. FIG. 6 is a perspective vieW of a base pan 
on Which a Water leakage sensor according to the fourth 
embodiment of the present invention is mounted. FIG. 7 is 
a sectional vieW illustrating the assembling structure of the 
Water leakage sensor according to the fourth embodiment of 
the present invention. 

[0106] The Washing apparatus according to the fourth 
embodiment of the present invention is identical to that of 
the above third embodiment except that it further comprises 
holders for alloWing a Water leakage sensor 130 to be 
vertically ?xed to the base pan 113 after being vertically 
press-?tted to the base pan 113. Hereinafter, constituent 
elements of the present embodiment, identical to those of the 
third embodiment, are designated by the same reference 
numerals as those of the third embodiment, respectively, and 
no description thereof Will be given. 

[0107] Explanation of the present embodiment is limited 
to the case in Which the top of the base pan 113 is inclined 
doWnWard toWard a mounting position of the Water leakage 
sensor 130. Speci?cally, the Water leakage sensor 130 is 
mounted at the center of the base pan 113, and the base pan 
113 is inclined doWnWard toWard the center thereof. 

[0108] The Water leakage sensor 130 includes: a sensor 
body 131 forming the outer appearance of the sensor 130; a 
?oat 132 disposed in the sensor body 131 to be raised or 
loWered by Water introduced from the outside; and a sensing 
element 133 ?xed to an interior location of the sensor body 
131 to sense the position of the ?oat 132. 

[0109] The sensor body 131 has a plurality of inlet holes 
134 formed along the periphery thereof, so that the Water 
gathered in the base pan 113 is introduced into the sensor 
body 131 to raise the ?oat 132. 

[0110] Both the sensor body 131 and the ?oat 132 have a 
cylindrical shape. 

[0111] The holders of the present embodiment include a 
plurality of hooks 135, Which protrude upWard from the top 
of the base pan 113. The hooks 135 serve to guide the Water 
leakage sensor 130 into a predetermined assembling position 
and to alloW the Water leakage sensor 130 to be caught after 
being press ?tted to the base pan 113. 
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[0112] The hooks 135 are spaced apart from one another 
by a certain distance. In the present embodiment, the expla 
nation of the hooks 135 is limited to the case in Which four 
hooks are equally spaced apart from one another by 90 
degrees. 
[0113] The hooks 135, Which protrude upWard from the 
top of the base pan 113, are con?gured such that upper ends 
thereof extend toWard the Water leakage sensor 130, so that 
the upper end of the press-?tted Water leakage sensor 130 is 
caught by the upper ends of the hooks 135. 

[0114] In this case, the upper ends of the hooks 135 are 
inclined doWnWard toWard the Water leakage sensor 130 so 
that the Water leakage sensor 130 is able to be press ?tted 
from the upper side of the base pan 113. 

[0115] Preferably, each hook 135 is con?gured such that a 
radial thickness thereof is smaller than a vertical length 
thereof. With this con?guration, the hook 135 is elastically 
deformable in a radial direction When the Water leakage 
sensor 130 is press ?tted. 

[0116] In the present embodiment, a plurality of upWardly 
protruding guide ribs 136 is further provided at the top of the 
base pan 113 to guide the Water leakage sensor 130 into a 
predetermined assembling position. 

[0117] Also, spacers protrude from one of the bottom of 
the Water leakage sensor 130, the top of the base pan 113, 
and the hooks 135 to space the bottom of the Water leakage 
sensor 130 apart from the top of the base pan 113. Expla 
nation of the present embodiment is limited to the case in 
Which the spacers are formed at loWer ends of the hooks 135. 

[0118] The spacers include protrusions 137, Which extend 
from the loWer ends of the hooks 135 toWard the Water 
leakage sensor 130 to support the bottom of the Water 
leakage sensor 130. 

[0119] NoW, the assembling method of the Water leakage 
sensor according to the fourth embodiment of the present 
invention having the above con?guration Will be explained. 

[0120] After the Water leakage sensor 130 is positioned to 
be assembled betWeen the plurality of guide ribs 136, the 
Water leakage sensor 130 is pushed doWnWard by a certain 
force to be press ?tted betWeen the hooks 135. 

[0121] To ensure smooth press-?tting of the Water leakage 
sensor 130, the hooks 135 are elastically deformed to be 
opened outWardly When they are forced by the Water leakage 
sensor 130. Thereby, the Water leakage sensor 130 can be 
smoothly and stably press ?tted betWeen the hooks 135. 

[0122] In such a completely press-?tted state, the Water 
leakage sensor 130 is caught by the upper ends of the hooks 
135. 

[0123] In this Way, the Water leakage sensor 130 can be 
mounted to the base pan 113 via a single vertical press-?tting 
operation, resulting in an enhancement in assembling e?i 
ciency. 

[0124] FIG. 8 is a perspective vieW illustrating a base pan 
of a Washing apparatus according to a ?fth embodiment of 
the present invention. 

[0125] The Washing apparatus according to the ?fth 
embodiment of the present invention comprises holders for 
alloWing a Water leakage sensor 140 to be vertically ?xed to 
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the base pan 113 after being vertically press-?tted to the base 
pan 113. The present embodiment is identical to the above 
fourth embodiment except that the Water leakage sensor 140 
has a polyhedral shape, more speci?cally, a cubic shape. 
Hereinafter, constituent elements of the present embodi 
ment, identical to those of the fourth embodiment, are 
designated by the same reference numerals as those of the 
fourth embodiment, respectively, and no description thereof 
Will be given. 

[0126] The Water leakage sensor 140 includes: a cubic 
shaped sensor body 141 forming the outer appearance of the 
sensor 140; a ?oat (not shoWn) disposed in the sensor body 
141 to be raised or loWered by Water introduced from the 
outside; and a sensing element (not shoWn) ?xed to an 
interior location of the sensor body 141 to sense the position 
of the not shoWn ?oat. 

[0127] The sensor body 141 has a plurality of inlet holes 
142, Which are arranged along the periphery thereof, so that 
Water gathered in the base pan 113 is introduced into the 
sensor body 141 to raise the not shoWn ?oat. 

[0128] The holders include a plurality of hooks 143, Which 
protrude upWard from the top of the base pan 113. In the 
present embodiment, four hooks 143 are provided to corre 
spond to four peripheral Walls of the Water leakage sensor 
140, respectively. 

[0129] In addition to the hooks 143, a plurality of 
upWardly protruding guide ribs 144 is further provided at the 
top of the base pan 113 to guide the Water leakage sensor 130 
into a predetermined assembling position. The guide ribs 
144 are provided at positions corresponding to four corners 
of the Water leakage sensor 140, respectively. 

[0130] The cubic-shaped Water leakage sensor 140 
according to the present embodiment has an advantage in 
that a Wire (not shoWn) can be easily aligned to the not 
shoWn sensing element, differently from a cylindrical Water 
leakage sensor. In the case of the cylindrical Water leakage 
sensor, the Water leakage sensor should be assembled While 
being rotated in order to align the positions of the Wire and 
sensing element With each other. 

[0131] FIG. 9 is a perspective vieW illustrating a base pan 
of a Washing apparatus according to a sixth embodiment of 
the present invention. FIG. 10 is a perspective vieW illus 
trating the assembling structure of a Water leakage sensor 
according to the sixth embodiment of the present invention. 
FIG. 11 is a sectional vieW illustrating the assembling 
structure of the Water leakage sensor according to the sixth 
embodiment of the present invention. 

[0132] The Washing apparatus according to the sixth 
embodiment of the present invention is identical to that of 
the above third embodiment except that it further comprises 
couplers for alloWing a Water leakage sensor 150 to be 
coupled to the top of the base pan 113 via sliding movement 
thereof. Hereinafter, constituent elements of the present 
embodiment, identical to those of the third embodiment, are 
designated by the same reference numerals as those of the 
third embodiment, respectively, and no description thereof 
Will be given. 

[0133] Explanation of the present embodiment is limited 
to the case in Which the top of the base pan 113 is inclined 
doWnWard toWard a mounting position of the Water leakage 
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sensor 150. Speci?cally, the Water leakage sensor 150 is 
mounted at the center of the base pan 113, and the base pan 
113 is inclined doWnWard toWard the center thereof. 

[0134] The Water leakage sensor 150 includes: a sensor 
body 151 forming the outer appearance of the sensor 150; a 
?oat 152 disposed in the sensor body 151 to be raised or 
loWered by Water introduced from the outside; and a sensing 
element 153 ?xed to an interior location of the sensor body 
151 to sense the position of the ?oat 152. 

[0135] The sensor body 151 has a plurality of ?rst inlet 
holes 154, Which are arranged along the periphery of the 
sensor body 151 so that Water gathered in the base pan 113 
is introduced into the sensor body 151 to raise the ?oat 152. 

[0136] The Water leakage sensor 150 has a polyhedral 
shape. More speci?cally, explanation of the present embodi 
ment is limited to the case in Which the Water leakage sensor 
150 has a cubic shape. 

[0137] The couplers according to the present embodiment 
include: a pair of guide protrusions 160, Which protrude 
laterally from opposite outer lateral surfaces of the Water 
leakage sensor 150; and a pair of guide ribs 162, Which are 
provided at the top of the base pan 113 and have guide 
grooves 161 corresponding to the respective guide protru 
sions 160. 

[0138] The guide protrusions 160 protrude outWard from 
opposite lateral surfaces of the sensor body 151, respec 
tively. The guide ribs 162 protrude upWard from the top of 
the base pan 113. 

[0139] The pair of the guide ribs 162 is located in parallel 
to face each other. 

[0140] With this con?guration, the guide ribs 162 com 
pletely block opposite lateral sides of the sensor body 151. 
Therefore, each guide rib 162 is formed With at least one 
second inlet hole 163 to alloW the Water gathered in the base 
pan 113 to be introduced into the sensor body 151. 

[0141] Preferably, the second inlet hole 163 is positioned 
to correspond to an associated one of the ?rst inlet holes 154. 

[0142] The guide protrusions 160 and the guide grooves 
161 are con?gured such that their cross sectional areas are 
gradually reduced in a direction that the guide protrusions 
160 slide along the guide grooves 161, so that the Water 
leakage sensor 150 is able to slide only in a single direction. 

[0143] Preferably, the guide grooves 161 are spaced apart 
from loWer ends of the guide ribs 162 by a predetermined 
height, so that the bottom of the Water leakage sensor 150 is 
spaced apart from the top of the base pan 113. 

[0144] NoW, the assembling method of the Water leakage 
sensor provided in the Washing apparatus according to the 
sixth embodiment of the present invention having the above 
con?guration Will be explained. 

[0145] As the Water leakage sensor 150 slides into a space 
betWeen the pair of guide ribs 162, the guide protrusions 160 
of the Water leakage sensor 150 are press ?tted into the guide 
grooves 161 of the guide ribs 162. Thereby, the Water 
leakage sensor 150 is ?xed at a predetermined assembling 
position of the base pan 113. 

[0146] Assembling the Water leakage sensor 150 to the 
base pan 113 via sliding movement thereof can achieve an 
enhancement in assembling simplicity and e?iciency, and 
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can eliminate the necessity of other ?xtures. Thus, the Water 
leakage sensor 150 can be easily manufactured. 

[0147] As is apparent from the above description, the 
Washing apparatus according to the present invention con 
?gured as stated above provides the folloWing several 
elfects. 

[0148] Firstly, in the Washing apparatus according to the 
present invention, the top of a base pan is inclined doWn 
Ward toWard a mounting position of a Water leakage sensor. 
With this con?guration, Water, dropped onto the base pan, is 
gathered toWard the Water leakage sensor regardless of a 
Water drop position, thereby enabling prompt operation of 
the Water leakage sensor and achieving an enhancement in 
reliability. 
[0149] Secondly, since drainage holes are arranged on at 
least one side of the periphery of the base pan to drain the 
Water gathered in the base pan to the outside, the Water 
gathered in the base pan can be conveniently discharged via 
the drainage holes by tilting the Washing apparatus by a 
predetermined angle. 
[0150] Thirdly, the Washing apparatus according to the 
present invention comprises holders for alloWing the Water 
leakage sensor to be vertically caught after being vertically 
press-?tted to the base pan. With the use of the holders, the 
Water leakage sensor can be mounted to the base pan via a 
single vertical press-?tting operation, resulting in an 
enhancement in simplicity and e?iciency of the assembling 
operation. 
[0151] Fourthly, the holders take the form of hooks, Which 
protrude upWard from the top of the base pan and serve to 
guide the Water leakage sensor into a predetermined assem 
bling position and to alloW the Water leakage sensor to be 
caught after being press-?tted to the base pan. The hooks can 
secure the position of the Water leakage sensor, and can 
achieve a reduction in processing costs and material costs by 
virtue of their simpli?ed structure. 

[0152] Fifthly, the Washing apparatus according to the 
present invention comprises spacers, Which protrude from 
one of the bottom of the Water leakage sensor, the top of the 
base pan, and the hooks, so that the bottom of the Water 
leakage sensor is spaced apart from the top of the base pan. 
Spacing the Water leakage sensor from the base pan has the 
effect of preventing a ?oat of the Water leakage sensor from 
being unintentionally raised by Water remaining on the base 
pan, etc. Thereby, the Water leakage sensor can accurately 
operate only When the amount of Water introduced into the 
Water leakage sensor exceeds a predetermined value, 
thereby eliminating the risk of sensor malfunction. 

[0153] Sixthly, the Washing apparatus according to the 
present invention comprises couplers for alloWing the Water 
leakage sensor to be coupled to the base pan While sliding on 
the top of the base pan. This ensures easy mounting of the 
Water leakage sensor. 

[0154] Seventhly, the couplers according to the present 
invention include: guide protrusions provided at the Water 
leakage sensor; and guide ribs provided at the top of the base 
pan and having guide grooves for the insertion of the 
respective guide protrusions. With the use of the guide 
protrusions and the guide ribs, the Water leakage sensor can 
be assembled to the base pan via sliding movement thereof. 
This achieves an enhancement in simplicity and e?iciency of 
the assembling operation and can reduce manufacturing 
costs of the Water leakage sensor by virtue of simpli?ed 
structure thereof. 
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[0155] Eighthly, the guide protrusions and the guide 
grooves are con?gured so that their cross sectional areas are 
gradually reduced in a direction that the guide protrusions 
slide along the guide grooves, so that the Water leakage 
sensor can be assembled only in a single direction. This 
enables ?rm ?xation of the Water leakage sensor. 

[0156] Finally, the Water leakage sensor according to the 
present invention may have a cubic shape. This facilitates 
connection of a Wire to a sensing element of the Water 
leakage sensor, resulting in an enhancement in assembling 
ef?ciency. 
[0157] Although the preferred embodiments of the present 
invention 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 apparatus comprising: 

a cabinet body forming the outer appearance of the 
Washing apparatus; 

a base pan mounted to a loWer end of the cabinet body; 
and 

a Water leakage sensor mounted on the top of the base pan 
and adapted to sense the leakage of Water from a certain 
interior location of the cabinet body onto the base pan, 

Wherein the top of the base pan is inclined doWnWard 
toWard a mounting position of the Water leakage sensor. 

2. The apparatus as set forth in claim 1, Wherein the Water 
leakage sensor is mounted at the center of the base pan, and 
the base pan is inclined doWnWard toWard the center thereof. 

3. The apparatus as set forth in claim 1, Wherein the base 
pan has pan drainage holes, Which are arranged on at least 
one side of the periphery thereof to drain Water gathered in 
the base pan to the outside. 

4. The apparatus as set forth in claim 3, Wherein the base 
pan has upWardly protruding ribs formed along the periph 
ery thereof, and the pan drainage holes are formed at one of 
the ribs formed at a rear side of the base pan. 

5. The apparatus as set forth in claim 3, Wherein the 
cabinet body has cabinet drainage holes formed at positions 
corresponding to the pan drainage holes. 

6. The apparatus as set forth in claim 5, further compris 
ing: 

a plurality of hooks upWardly protruding from the top of 
the base pan, the hooks serving to guide the Water 
leakage sensor into a predetermined assembling posi 
tion and to alloW the Water leakage sensor to be caught 
after being press ?tted. 

7. The apparatus as set forth in claim 5, further compris 
1ng: 

guide protrusions laterally protruding from opposite outer 
lateral surfaces of the Water leakage sensor; and 

guide ribs provided at the top of the base pan and having 
guide grooves for the insertion of the respective guide 
protrusions. 

8. The apparatus as set forth in claim 1, Wherein the base 
pan serves as a base pan forming the bottom of a Washing 
machine. 
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9. The apparatus as set forth in claim 1, Wherein the base 
pan serves as a base pan forming the bottom of a drying 
machine. 

10. The apparatus as set forth in claim 1, Wherein the base 
pan serves as a base pan forming the bottom of a combined 
Washing and drying machine. 

11. A Washing apparatus comprising: 

a cabinet body; 

a base pan mounted to a loWer end of the cabinet body; 

a Water leakage sensor to sense the leakage of Water onto 
the base pan; and 

holders to alloW the Water leakage sensor to be vertically 
caught after being vertically press ?tted to the base pan. 

12. The apparatus as set forth in claim 11, Wherein the 
holders are hooks, Which protrude upWard from the top of 
the base pan and serve to guide the Water leakage sensor into 
a predetermined assembling position and to alloW the Water 
leakage sensor to be caught after being press ?tted. 

13. The apparatus as set forth in claim 11, Wherein spacers 
protrude from one of the bottom of the Water leakage sensor, 
the top of the base pan, and hooks to space the Water leakage 
sensor apart from the top of the base pan. 

14. The apparatus as set forth in claim 13, Wherein the 
spacers are protrusions, Which protrude from loWer ends of 
the hooks toWard the Water leakage sensor. 

15. The apparatus as set forth in claim 13, Wherein the top 
of the base pan is inclined doWnWard toWard a mounting 
position of the Water leakage sensor. 

16. A Washing apparatus comprising: 

a cabinet body; 

a base pan mounted to a loWer end of the cabinet body; 

a Water leakage sensor to sense the leakage of Water onto 
the base pan; and 

couplers to alloW the Water leakage sensor to be coupled 
to the base pan While sliding on the top of the base pan. 

17. The apparatus as set forth in claim 16, Wherein the 
couplers include: 

guide protrusions laterally protruding from opposite lat 
eral surfaces of the Water leakage sensor; and 

guide ribs provided at the top of the base pan and having 
guide grooves corresponding to the respective guide 
protrusions. 

18. The apparatus as set forth in claim 17, Wherein the 
guide protrusions and guide grooves are con?gured such that 
their cross sectional areas are gradually reduced in a direc 
tion that the guide protrusions are slidably inserted into the 
guide grooves. 

19. The apparatus as set forth in claim 17, Wherein each 
of the guide ribs is formed at a loWer location thereof With 
an inlet hole so that Water gathered in the base pan is 
introduced into a sensor body. 

20. The apparatus as set forth in claim 18, Wherein the top 
of the base pan is inclined doWnWard toWard a mounting 
position of the Water leakage sensor. 

* * * * * 


