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(57) ABSTRACT 

A Washing method in a washing machine including a Semi 
drying cycle, in which a spin-drying proceSS and a disen 
tangling proceSS are repeatedly carried out Several times in 
the Semi-drying cycle at a speed lower than a spin-drying 
Speed in a main spin-drying cycle. A Washing mode involv 
ing the Semi-drying cycle may be Selectively inputted. In 
accordance with the Washing method, wash water is heated 
in a rinsing cycle. In the Semi-drying cycle, the Spin-drying 
process is repeatedly executed at a spin-drying Speed gradu 
ally increased as the Semi-drying cycle progresses. In accor 
dance with the Washing method, it is possible to spin-dry the 
clothes to a water extraction rate of about 55 to 70%, while 
minimizing damage to the clothes and formation of wrinkles 
on the clothes. 
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FIG. 2 (Prior Art) 
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FIG. 3 
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FIG. 6 
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WASHING METHOD IN WASHING MACHINE 
INCLUDING SEM-DRYING CYCLE AND 
CONTROL APPARATUS THEREFOR 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a washing 
machine, and, more particularly, to a Washing method in a 
Washing machine including a Semi-drying cycle, in which a 
Spin-drying process and a disentangling proceSS are repeat 
edly carried out Several times for clothes, to spin-dry the 
clothes to a desired level, and a control apparatus for the 
Washing method. 
0003 2. Description of the Related Art 
0004 FIG. 1 is a sectional view illustrating an inner 
configuration of a washing machine, in particular, a drum 
Washing machine. 

0005. The drum washing machine shown in FIG. 1 
includes a cabinet 2 provided with a door 1 mounted to a 
front wall of the cabinet 2, a tub 4 arranged in the interior 
of the cabinet 2 while being Supported by damperS3, and a 
drum 6 rotatably mounted in the tub 4, and provided with a 
plurality of water holes 6a. The drum washing machine also 
includes a motor 8 arranged in rear of the tub 4, and adapted 
to rotate the drum 6, a water Supply unit 10 adapted to Supply 
wash water into the tub 4 and drum 6, and a drainage unit 
12 adapted to drain the wash water from the tub 4 and drum 
6. 

0006 The cabinet2 is also provided with a detergent box 
14 adapted to Store detergent therein to Supply the detergent, 
along with wash water flowing therethrough. A control panel 
16 is also provided at the cabinet 2 to control operations of 
the Washing machine. LifterS 18 are mounted to an inner 
peripheral surface of the drum 6. The lifters 18 serve to raise 
clothes contained in the drum 6 to a desired level during 
rotation of the drum 6. A heater 20 is installed in the interior 
of the tub 4 to heat the wash water Supplied into the tub 4 
and drum 6. 

0007. In the washing machine having the above-de 
Scribed configuration, a washing method is carried out 
which involves a Washing cycle for removing Stains from 
clothes, a rinsing cycle for rinsing the clothes with clean 
wash water, and a spin-drying cycle for extracting moisture 
from the clothes. Generally, the Washing, rinsing, and spin 
drying cycles are executed in this order. Of course, these 
cycles may be Selectively executed. 

0008) Now, the washing method will be described in the 
order of the Washing, rinsing and Spin-drying cycles. 

0009. When the washing machine begins to run under the 
condition in which clothes have been loaded in the drum 6, 
wash water is Supplied into the tub 4 and drum 6, along with 
detergent. Subsequently, the drum 6 is rotated in accordance 
with a drive force from the motor 8. As a result, the clothes 
are washed in accordance with a chemical action of the 
detergent, flows of the wash water, and frictional forces 
generated between the drum 6 and the clothes. The wash 
water contaminated during the Washing cycle is then drained 
by the drainage unit 12. Thus, the Washing cycle is com 
pleted. 
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0010 Next, wash water alone is again supplied into the 
tub 4 and drum 6 for the rinsing cycle. In a Subsequent 
rotation of the drum 6, the clothes are rinsed. The wash water 
contaminated during the rinsing cycle is then drained by the 
drainage unit 12. Typically, this rinsing cycle is repeated 
Several times. 

0011. After execution of the rinsing cycle several times, 
the drum 6 is rotated at a high speed of, for example, 1,000 
to 3,000 RPM, for 3 to 5 minutes, to spin-dry the clothes 
using a centrifugal force generated during the rotation. 
Water extracted from the clothes during the spin-drying 
cycle is drained by the drainage unit 12. 
0012. After completion of the spin-drying cycle, the user 
takes the clothes out of the drum 6 to naturally dry them, 
because the clothes are in a wet state. 

0013 FIG. 2 is a sectional view illustrating an inner 
configuration of a washing machine provided with a dryer 
30 adapted to completely dry clothes in a drum of the 
Washing machine. The constituent elements of this washing 
machine, except for the dryer 30, are identical or similar to 
those of FIG.1. Accordingly, the following description will 
be given of only the dryer 30, and the same constituent 
elements will be designated by like reference numerals, 
respectively. 
0014. The dryer 30 includes a drying duct 30 adapted to 
guide air Such that the air circulates through the drum 6, a 
drying heater 34 adapted to heat the air flowing through the 
drying duct 32, and thus, to produce hot air, and a drying fan 
36 adapted to forcibly feed the hot air from the drying duct 
32 into the tub 4. 

0015. In this washing machine, which is provided with 
the dryer 30, a drying cycle is executed to dry clothes in the 
drum 6 within a short period of time, using the dryer 30, after 
completion of the above-mentioned spin-drying cycle. 
0016. In accordance with the conventional washing 
method used in the above-mentioned drum washing 
machine, however, the drum rotates at high Speed even from 
an initial Stage in the Spin-drying cycle to rapidly reach a 
predetermined spin-drying Speed, and thus, to extract a large 
amount of water from the clothes within a short period of 
time in the Spin-drying cycle. For this reason, the clothes 
may be caught by the water holes 6a of the drum 6. 
Furthermore, the Spin-drying process is carried out in a State 
in which the clothes are entangled. As a result, it is necessary 
to disentangle the entangled clothes upon naturally drying 
the clothes after completion of the spin-drying cycle. Of 
course, a great deal of time and labor are required for the 
disentangling process. In addition, there is a problem in that 
it is necessary to perform a post-proceSS Such as ironing 
because the clothes are inevitably heavily wrinkled due to 
the high-Speed spin-drying process. 
0017. Since the clothes still contains a large amount of 
moisture even after the Spin-drying cycle, it is also necessary 
to dry the clothes for a prolonged period of time after taking 
the clothes out of the Washing machine. For this reason, 
there may be a restriction in performing the drying process 
due to weather conditions and time. Although it is possible 
to reduce the time taken in the natural drying proceSS by 
rotating the drum 6 for an increased time in the Spin-drying 
cycle to obtain the water-extraction rate of the clothes, there 
may be a problem in that damage to the clothes increases 
correspondingly. 
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0.018. In the case of the drum washing machine provided 
with the dryer 30, as in FIG. 2, it is possible to conveniently 
dry clothes in the Washing machine, using the dryer 30. In 
this case, however, there is an increase in costs caused by the 
provision of the dryer 30. Furthermore, the consumption of 
energy increases because about 2 or 3 hours are taken to 
completely dry clothes by means of the dryer 30. Since the 
drying of clothes is carried out in a closed Space, using hot 
air, there may be a problem in that the clothes may give out 
a bad Smell, and be easily damaged. 

SUMMARY OF THE INVENTION 

0019. The present invention has been made in view of the 
above-mentioned problems involved with the related art, 
and it is an object of the present invention to provide a 
Washing method in a Washing machine including a Semi 
drying cycle, in which a spin-drying proceSS and a disen 
tangling process are repeatedly carried out Several times in 
the Semi-drying cycle at a speed lower than a spin-drying 
Speed in a main spin-drying cycle, thereby being capable of 
spin-drying the clothes to a water extraction rate of about 55 
to 70%, while minimizing damage to the clothes and for 
mation of wrinkles on the clothes. 

0020. It is another object of the invention to provide a 
Washing method in a Washing machine including a Semi 
drying cycle, in which, where a rinsing cycle is carried out, 
using heated wash water, and a Semi-drying cycle is carried 
out, following the rinsing cycle, under the condition in 
which heat is still present in the Washing machine, thereby 
being capable of promoting water extraction and drying of 
the clothes during the Semi-drying cycle, while minimizing 
formation of wrinkles on the clothes. 

0021. It is another object of the invention to provide a 
control apparatus for a washing machine including a Semi 
drying cycle, which is capable of Selecting a desired cycle, 
for example, a Washing cycle, a rinsing cycle, a Spin-drying 
cycle, or the Semi-drying cycle, which is adapted to accom 
plish the above-mentioned objects, and checking the 
progreSS of the Semi-drying cycle. 
0022. In accordance with one aspect, the present inven 
tion relates to a Semi-drying method in a washing machine 
comprising the Step of executing a multi-stage spin-drying 
process to extract water contained in clothes washed in the 
Washing machine while gradually increasing a spin-drying 
Speed of a drum containing the clothes Such that a higher 
Stage of the Spin-drying process is executed at a higher 
spin-drying Speed; and rotating the drum in a Stirring fashion 
after completion of each Stage of the multi-stage spin-drying 
process, to execute a disentangling process. 
0023 The drum may be rotated at a spin-drying speed at 
each Stage of the multi-stage spin-drying proceSS when the 
clothes are maintained within an allowable unbalance range 
prior to execution of the Stage. 
0024. The drum may be rotated at a spin-drying speed at 
each Stage of the multi-stage spin-drying proceSS for a time 
Set Such that the rotating time at one stage is longer than the 
rotating time at the Stage preceding Said one stage. 
0.025 In accordance with another aspect, the present 
invention provides a Semi-drying method in a washing 
machine comprising: a primary Semi-spin-drying Step for 
rotating a drum at a predetermined spin-drying Speed to Spin 
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dry clothes contained in the drum by a centrifugal force 
generated during the rotation of the drum; a primary disen 
tangling Step for rotating the drum in a Stirring fashion to 
disentangle the clothes, after completion of the primary 
Semi-spin-drying Step; a Secondary Semi-spin-drying Step 
for rotating the drum at a spin-drying Speed higher than at 
the primary Semi-spin-drying Step, after completion of the 
primary disentangling Step; a Secondary disentangling Step 
for rotating the drum in a Stirring fashion to disentangle the 
clothes, after completion of the Secondary Semi-spin-drying 
Step; a main spin-drying Step for rotating the drum at a high 
spin-drying Speed to spin-dry the clothes at a water extrac 
tion rate higher than at the Secondary Semi-spin-drying Step, 
after completion of the Secondary disentangling Step; and a 
final disentangling Step for rotating the drum in a Stirring 
fashion to disentangle the clothes, after completion of the 
main spin-drying Step. 

0026. The clothes may be maintained within an allowable 
unbalance range prior to execution of each of the primary 
Semi-spin-drying Step, Secondary Semi-spin-drying Step, and 
main spin-drying Step, the drum is rotated at the Spin-drying 
Speed, which is predetermined for the associated Spin-dry 
Step. 

0027. Respective rotating times, for which the drum is 
rotated at the primary and Secondary Semi-spin-drying Steps, 
may be set Such that the rotating time at the Secondary 
Semi-spin-drying Step is longer than the rotating time at the 
primary Semi-spin-drying Step. 

0028. The secondary semi-spin-drying step and the sec 
ondary disentangling Step may be further repeatedly 
executed a plurality of times in an alternating fashion. 
Respective spin-drying Speeds of the drum at the repeated 
Secondary Semi-spin-drying Steps may be set Such that the 
spin-drying Speed at one Semi-spin-drying Step is higher 
than the spin-drying Speed at the Semi-spin-drying Step 
preceding Said one Semi-spin-drying Step. 

0029) Respective rotating times, for which the drum is 
rotated at the repeated Secondary Semi-spin-drying Steps, 
may be set Such that the rotating time at one Secondary 
Semi-spin-drying Step is longer than the rotating time at the 
Semi-spin-drying Step preceding Said one Secondary Semi 
spin-drying Step. 

0030 The spin-drying speed of the drum at the main 
spin-drying Step may be set to be higher than the Spin-drying 
Speed of the drum at the Secondary Semi-spin-drying Step. 

0031. The spin-drying speed of the drum at the main 
spin-drying Step may be Set, based on an unbalance of the 
clothes Sensed after completion of the Secondary disentan 
gling Step. 

0032. The rotating time, for which the drum is rotated at 
the main spin-drying Step, may be set Such that the rotating 
time is increased as the Set spin-drying Speed of the drum at 
the main spin-drying Step decreases. The Spin-drying Speed 
of the drum at the main spin-drying Step may be increased 
in a step-wise fashion from the Set spin-drying Speed of the 
drum, as the main spin-drying Step progresses. 

0033. The semi-drying method may further comprise a 
re-disentangling Step for rotating the drum in a Stirring 
fashion when the spin-drying Speed of the drum Set for the 
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main spin-drying Step is lower than a predetermined Speed, 
prior to execution of the main spin-drying Step. 

0034. The semi-drying method may further comprise an 
additional disentangling Step for rotating the drum in a 
Stirring fashion when the clothes have been maintained in 
the drum until a predetermined time elapses after completion 
of the final disentangling Step. 

0035. The additional disentangling step may be repeat 
edly executed at intervals of a predetermined time until the 
clothes are taken out of the drum. 

0.036 The additional disentangling step may comprise 
the Steps of comparing a load generated during a rotation of 
the drum at the additional disentangling Step, which is 
currently executed, with a predetermined load, and deter 
mining, based on the result of the comparison, whether or 
not the clothes have been taken out of the drum. 

0037. The additional disentangling step may further com 
prise the Step of turning off the Washing machine when it is 
determined that the clothes have been taken out of the drum. 

0.038. In accordance with another aspect, the present 
invention provides a washing method in a washing machine 
comprising: a rinsing cycle for repeatedly executing, a 
plurality of times, a rinsing proceSS adapted to Supply wash 
water into a drum containing clothes, and then to rotate the 
drum to rinse the clothes, and a draining process adapted to 
drain the wash water, while heating the wash water Supplied 
in at least a final one of the repeated rinsing processes, and 
a Semi-drying cycle for executing a multi-stage spin-drying 
proceSS in Such a manner that the drum is rotated at 
spin-drying Speeds Set for respective Stages of the multi 
Stage spin-drying process to Spin-dry the clothes by a 
centrifugal force generated during the rotation of the drum, 
and rotating the drum in a stirring fashion to disentangle the 
clothes after completion of each Stage of the multi-stage 
Spin-drying process. 

0.039 The washing method may further comprise a spin 
drying cycle for rotating the drum at a high Spin-drying 
Speed for a time shorter than an execution time of the 
Semi-drying cycle, to spin-dry the clothes by a centrifugal 
force generated during the rotation of the drum. The spin 
drying cycle or the Semi-drying cycle may be Selectively 
executed. 

0040. The semi-drying cycle may comprise: a primary 
Semi-spin-drying Step for rotating the drum at a predeter 
mined spin-drying Speed; a primary disentangling Step for 
rotating the drum in a stirring fashion to disentangle the 
clothes, after completion of the primary Semi-spin-drying 
Step; a Secondary Semi-spin-drying Step for rotating the 
drum at a spin-drying Speed higher than at the primary 
Semi-spin-drying Step, after completion of the primary dis 
entangling Step; a Secondary disentangling Step for rotating 
the drum in a stirring fashion to disentangle the clothes, after 
completion of the Secondary Semi-spin-drying Step; a main 
spin-drying Step for rotating the drum at a high Spin-drying 
Speed to Spin-dry the clothes at a water extraction rate higher 
than at the Secondary Semi-spin-drying Step, after comple 
tion of the Secondary disentangling Step; and a final disen 
tangling Step for rotating the drum in a Stirring fashion to 
disentangle the clothes, after completion of the main spin 
drying Step. 
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0041. The spin-drying speed of the drum at the main 
spin-drying Step may be set to be higher than the Spin-drying 
Speed of the drum at the Secondary Semi-spin-drying Step. 
0042. The spin-drying speed of the drum at the main 
spin-drying Step may be Set, based on an unbalance of the 
clothes Sensed after completion of the Secondary Semi-spin 
drying Step. 
0043. The semi-drying method may further comprise an 
additional disentangling Step for rotating the drum in a 
Stirring fashion when the clothes have been maintained in 
the drum until a predetermined time elapses after completion 
of the Semi-drying cycle. 
0044) In accordance with another aspect, the present 
invention provides a control apparatus for a Washing 
machine comprising: an operating unit adapted to allow a 
user to input a washing mode, and to display the progreSS of 
a Washing operation carried out in the Washing machine; and 
a Semi-dry input unit provided at the operating unit, and 
adapted to allow the user to input a Semi-drying mode, in 
which a multi-stage spin-drying proceSS is executed in Such 
a manner that a drum is rotated at Spin-drying Speeds Set for 
respective Stages of the multi-stage spin-drying process to 
extract water from clothes contained in the drum, and the 
drum is rotated in a Stirring fashion to disentangle the clothes 
after completion of each Stage of the multi-stage spin-drying 
proceSS. 

004.5 The control apparatus may further comprise a 
Semi-dry display unit provided at the operating unit, and 
adapted to display the progreSS of the Semi-drying mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0046) The above objects, and other features and advan 
tages of the present invention will become more apparent 
after reading the following detailed description when taken 
in conjunction with the drawings, in which: 
0047 FIG. 1 is a sectional view illustrating an inner 
configuration of a general drum washing machine; 
0048 FIG. 2 is a sectional view illustrating an inner 
configuration of a washing machine provided with a dryer, 
0049 FIG. 3 is a flow chart illustrating a washing method 
in a washing machine, which includes a Semi-drying cycle 
according to a first embodiment of the present invention; 
0050 FIG. 4 is a flow chart illustrating the semi-drying 
cycle according to the first embodiment of the present 
invention; 
0051 FIG. 5 is a graph depicting a variation in motor 
RPM depending on lapse of time in the Semi-drying cycle 
according to the first embodiment of the present invention; 
0052 FIG. 6 is a flow chart illustrating a semi-drying 
cycle according to a Second embodiment of the present 
invention; 
0053 FIGS. 7 to 10 are graphs depicting variations in 
motor RPM depending on lapse of time under various 
conditions given in the Semi-drying cycle according to the 
Second embodiment of the present invention, respectively; 
0054 FIG. 11 is a perspective view illustrating a control 
apparatus for the Washing machine according to an embodi 
ment of the present invention; 
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0.055 FIG. 12 is a plan view of the control apparatus 
shown in FIG. 11; 
0056 FIG. 13 is a plan view illustrating a control appa 
ratus for the Washing machine according to another embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0057 Reference will now be made in detail to the 
embodiments of the present invention, examples of which 
are illustrated in the accompanying drawings. The embodi 
ments are described below to explain the present invention 
by referring to the figures. 
0.058 FIG. 3 is a flow chart illustrating a washing method 
in a Washing machine, which includes a Semi-drying cycle 
according to a first embodiment of the present invention. 
0059) This washing method will now be described in 
detail with reference to FIG. 3. 

0060. When a desired washing mode is selected through 
a control apparatus, which is shown in FIGS. 11 and 12 or 
FIG. 13, and adapted to allow the user to select a desired 
Washing mode, and to display the progreSS of the Selected 
washing mode (A10), a washing cycle A20 is first executed 
to remove Stains from clothes, and a rinsing cycle A30 is 
Subsequently executed to rinse the clothes with clean water. 
After completion of the rinsing cycle A30, a spin-drying 
cycle A40 adapted to rotate a drum at high Speed for a 
relatively short period of time or a Semi-drying cycle B 
according to the present invention is Selectively executed to 
spin-dry the clothes, using a centrifugal force generated 
during the rotation of the drum. 
0061. Where the user selects, at step A10, a washing 
mode involving the spin-drying cycle A40, a Washing opera 
tion is carried out in the order of the Washing cycle A20, 
rinsing cycle A30, and spin-drying cycle A40, as in a typical 
Washing mode. 
0.062. In the rinsing cycle A30, a rinsing process A32 for 
rinsing clothes while rotating the drum in a State in which 
wash water has been Supplied, and a draining proceSS A34 
are alternately and repeatedly carried out n times. In the 
rinsing proceSS A32, the Supplied wash water may be heated. 
0.063 Typically, the spin-drying cycle A40 may be 
executed at a high spin-drying Speed for a short period of 
time by driving a motor, which is adapted to rotate the drum, 
at a speed of 1,000 to 3,000 RPM for 3 to 5 minutes, in order 
to extract water from the clothes at a water extraction rate of 
about 50%. In this case, since the motor must be driven at 
high Speed even from an initial Stage of the Spin-drying 
cycle, the clothes are spin-dried in a State of being caught by 
water holes formed through the wall of the drum by virtue 
of the centrifugal force. For this reason, there are problems 
in that a relatively low water extraction rate is obtained, and 
the clothes may be entangled or Severely wrinkled. 
0.064 On the other hand, where the user selects, at step 
A10, a Washing mode involving the Semi-drying cycle, a 
Washing operation is carried out in the order of the Washing 
cycle A20, rinsing cycle A30, and Semi-drying cycle B. 
0065. In the rinsing cycle A30 of this washing mode, the 
above-described rinsing process A32 and draining proceSS 
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A34 are alternately and repeatedly carried out predetermined 
times. In this case, however, at least the last one of the 
repeated rinsing processes, A32", is carried out under the 
condition in which wash water Supplied into the drum has 
been heated to about 40 C. by a heater. 
0066. As heated wash water is used in at least the last 
rinsing proceSS A32, it is possible to more effectively 
remove detergent and foreign matter remaining in the 
clothes, and thus, to achieve an improvement in rinsing 
performance. Furthermore, heat is still present in the wash 
ing machine after completion of the rinsing cycle A30. 
Accordingly, the heat can promote water extraction and 
drying of the clothes during the Semi-drying cycle B. The 
heat also provides a Steam ironing effect, So that it is possible 
to reduce formation of wrinkles on the clothes. Also, the heat 
Still remains in the clothes when the clothes are taken out of 
the Washing machine. Accordingly, the user may have a 
feeling of satisfaction that the clothes have been sufficiently 
dried. Thus, an improvement in impression quality is 
obtained. In addition, an enhancement in water extraction 
rate is achieved because moisture remaining in the clothes 
condenses by virtue of a difference between the temperature 
of the clothes and the ambient temperature. 
0067 FIG. 4 is a flow chart illustrating the semi-drying 
cycle according to the first embodiment of the present 
invention. FIG. 5 is a graph depicting a variation in the RPM 
of the motor depending on lapse of time in the Semi-drying 
cycle according to the first embodiment of the present 
invention. 

0068 The semi-drying cycle B described above will be 
described in detail with reference to FIGS. 4 and 5. The 
drum may rotate at a speed different from the RPM of the 
motor in the case in which it is indirectly connected to the 
motor via a belt and pulleys. Even in the case in which the 
drum is directly connected to the motor, it may rotate at a 
speed different from the RPM of the motor due to a load, etc. 
However, the rotating Speed of the drum is typically equal or 
proportional to the RPM of the motor. Accordingly, the 
following description will be given on the assumption that 
the rotating speed of the drum is equal to the RPM of the 
motor. 

0069. When severe unbalance of clothes occurs during 
rotation of the drum, Severe vibrations may occur in the 
drum, and the clothes may be easily entangled. Accordingly, 
when the Semi-drying cycle according to the present inven 
tion begins, a primary unbalance Sensing Step B10 is 
executed to Sense an unbalance of the clothes. 

0070. At the primary unbalance sensing step B10, the 
motor is driven, for example, at 350 RPM for one minute, to 
detect a variation in the load of the motor during one 
revolution of the drum. The detected load variation of the 
motor is compared with a predetermined value, that is, a 
maximum allowable clothes unbalance. 

0071. When it is determined at the primary unbalance 
sensing step B10 that the sensed unbalance of the clothes is 
more than the allowable clothes unbalance, the drum may be 
rotated in a Stirring fashion to execute disentangling of the 
clothes. Otherwise, the Semi-drying cycle is stopped. An 
alarm is raised, or an error message is displayed to give the 
user a warning about the error. 
0072. On the other hand, when it is determined at the 
primary unbalance Sensing Step B10 that the Sensed clothes 
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unbalance is not more than the allowable clothes unbalance, 
a primary Semi-spin-drying Step B20 is executed to rotate 
the drum at a predetermined spin-dry Speed, thereby spin 
drying the clothes by a centrifugal force generated during 
the rotation of the drum. 

0.073 Preferably, the spin-dry speed of the drum is set to 
correspond to a middle Speed, in order to minimize a 
phenomenon that the clothes are caught by the water holes 
provided at the wall of the drum during the rotation of the 
drum. For the same purpose, the Spin-dry time of the drum 
may also be set to be relatively short. For example, the motor 
may be driven at 600 RPM for about 30 seconds. 
0.074. After completion of the primary semi-spin-drying 
step B20, a primary disentangling step B30 is executed to 
rotate the drum in a stirring fashion at a relatively low speed 
Such that the entangled clothes are disentangled. In accor 
dance with Such a rotation of the drum, the clothes entangled 
at the primary Semi-spin-drying Step B20 are disentangled 
while being separated from the wall of the drum. 
0075. The primary disentangling step B30 is carried out 
as the motor is repeatedly turned on and off in accordance 
with a predetermined duty value, thereby causing the drum 
to be alternately rotated in forward and reverse directions. 
Accordingly, the motor is rotated in a Stirring fashion. The 
duty value of the motor may be set to V10. Also, the motor 
may be driven at 50 RPM for 1 minute 30 seconds to 2 
minute 30 seconds. 

0.076 For reference, it is preferable that the primary 
disentangling Step B30 be executed after the motor Stops a 
surplus rotation thereof following the turning-off thereof 
made at the primary Semi-spin-drying Step B20. 
0077. After completion of the primary disentangling step 
B30, a secondary unbalance sensing step B40 is executed in 
the same manner as the primary unbalance Sensing Step B10. 
0078 When it is determined at the secondary unbalance 
Sensing Step B40 that the Sensed clothes unbalance is not 
more than the allowable clothes unbalance, a Secondary 
semi-spin-drying step B50 is executed to rotate the drum at 
a Speed higher than the Speed at the primary Spin-drying Step 
B20, thereby spin-drying the clothes by a higher centrifugal 
force generated during the rotation of the drum. 
0079 Since the clothes have been lightened in accor 
dance with the Semi-spin-drying thereof at the primary 
Semi-spin-drying Step B20, the Spin-drying Speed at the 
Secondary Semi-spin-drying Step B50 is Set to be higher than 
the Spin-drying Speed at the primary Semi-spin-drying Step 
B20. Accordingly, although the Secondary Semi-spin-drying 
Step B50 is executed at an increased spin-drying Speed, it is 
possible to minimize the phenomenon that the clothes are 
caught by the water holes of the drum. Preferably, the 
rotating time of the drum at the Secondary Semi-spin-drying 
step B50 is set to be relatively longer than that at the primary 
Semi-spin-drying Step B20. For example, the motor is driven 
at 900 RPM for 3 minutes at the secondary spin-drying step 
B50. 

0080. After completion of the secondary semi-spin-dry 
ing Step B50, a Secondary disentangling Step B60 is executed 
in the same manner as the primary disentangling Step B30. 
0081. The secondary semi-spin-drying step B50 and sec 
ondary disentangling Step B60 may be alternately and 
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repeatedly executed n times (B65). Since the water extrac 
tion rate of the clothes is gradually increased as the number 
of times, for which the secondary semi-spin-drying step B50 
is executed, increases, it is desirable to Set the Spin-drying 
Speed of the drum at the Secondary Semi-spin-drying Step 
B50 in Such a manner that the Spin-drying Speed is gradually 
increased as the Secondary Semi-spin-drying Step B50 
progresses. That is, it is desirable to Set the spin-drying 
Speed of the drum at the Secondary Semi-spin-drying Step 
B50 in Such a manner that the spin-drying speed at the 
current Stage of the Secondary Semi-spin-drying Step B50 is 
higher than the spin-drying Speed at the Stage just preceding 
the current Stage. 
0082 Although the clothes are spin-dried in the primary 
and secondary semi-spin-drying steps B20 and B50 at a 
water extraction rate gradually increased as the spin-drying 
Speed of the drum is increased in a Stepwise fashion, the 
semi-spin-drying steps B20 and B50 may be considered as 
a primary Spin-drying Step. Since each of the primary and 
secondary disentangling steps B30 and B60 is executed 
between adjacent Stages of the associated Semi-spin-drying 
step B20 or B50 to disentangle the clothes, it is possible to 
minimize damage to the clothes or generation of wrinkles on 
the clothes while preventing the drum from vibrating 
Severely. 

0083. After completion of the secondary disentangling 
step B60, a third unbalance sensing step B70 is executed in 
the same manner as the primary and Secondary unbalance 
sensing steps B10 and B40. When it is determined at the 
third unbalance sensing step B70 that the sensed clothes 
unbalance is not more than the allowable clothes unbalance, 
a main spin-drying Step B80 is executed to rotate the drum 
at a higher Speed for a time longer than the rotating times at 
the primary and secondary spin-drying steps B20 and B50, 
So as to spin-dry the clothes at a higher water extraction rate 
by a higher centrifugal force. 

0084. Since the clothes have been primarily spin-dried 
through the primary and Secondary Semi-spin-drying Steps 
B20 and B50, it is possible to minimize the phenomenon that 
the clothes are caught by the water holes of the drum, even 
through the drum rotates at a higher Speed for an increased 
time. The motor may be driven at 1,200 RPM for 13 minutes 
at the main spin-drying step B80. 

0085. After completion of the main spin-drying step B80, 
a final disentangling step B90 is executed to rotate the drum 
in a stirring fashion, and thus, to disentangle the clothes 
entangled at the main disentangling Step B80 while Sepa 
rating the clothes from the wall of the drum. 
0086 Although the final disentangling step B90 is 
executed in the same manner as the primary and Secondary 
disentangling steps B30 and B60, the motor is driven at the 
final disentangling step B90 for a time longer than those at 
the primary and secondary disentangling steps B30 and B60. 
For example, the final disentangling step B90 is executed for 
3 minutes. 

0087. In accordance with completion of the final disen 
tangling Step B90, the Semi-drying cycle according to the 
present invention is completed. 

0088. Now, the operation and effect of the semi-drying 
cycle according to the present invention will be described. 
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0089. The clothes are spin-dried at the main spin-drying 
Step B80 as the drum rotates at high Speed for a long time, 
after being primarily spin-dried through the primary and 
secondary semi-spin-drying steps B20 and B50. Accord 
ingly, it is possible to Spin-dry the clothes at a water 
extraction rate of 55 to 70% higher than that of a general 
spin-drying cycle, without causing damage to the clothes. 
0090 Accordingly, the clothes spin-dried through the 
Semi-drying cycle according to the present invention can be 
naturally dried indoors or outdoors within a short period of 
time. After being Simply Subjected to a post-processing Such 
as ironing, the clothes can also be worn by the user. 
0.091 AS described above, the spin-drying speed of the 
drum is Set for each Stage of each spin-drying process in 
order to minimize the phenomenon that the clothes are 
caught by the water holes of the drum during each spin 
drying Step. Also, disentangling of the clothes is carried out 
between adjacent Stages of each Spin-drying process. AS a 
result, there is no damage to the clothes. Also, the clothes 
can be uniformly disentangled. Accordingly, it is convenient 
to take the clothes out of the drum, and to dry the clothes. 
Since there are few wrinkles on the clothes, a post-proceSS 
ing Such as ironing, may be eliminated. 
0092. Since the execution time of the semi-drying cycle 
according to the present invention is about 30 minutes, it is 
possible to reduce the consumption of electric power, as 
compared to the case in which clothes are dried, using a 
dryer. Also, there is no phenomenon that the clothes give out 
a bad Smell. In addition, there is an advantage in that the total 
Washing time taken to wash and completely dry the clothes 
is shorter than the case using a general spin-drying cycle 
alone or along with a drying cycle to be executed by a dryer. 
0093 Meanwhile, as shown in FIGS. 4 and 5, an addi 
tional disentangling process (including steps B100 to B130) 
may be executed to disentangle the clothes where the clothes 
are maintained in the drum for a prolonged period of time 
after completion of the Semi-drying cycle, by rotating the 
drum in a stirring fashion. 
0094. The additional disentangling process includes a 
clothes unloading checking Step B110 for checking whether 
or not the clothes are maintained in an unloaded State, after 
a predetermined time has elapsed from the completion of the 
final disentangling process B90, and an additional disentan 
gling Step B120 for rotating the drum in a Stirring fashion 
when the clothes are maintained in an unloaded State. 

0.095 At the clothes unloading checking step B110, it is 
determined whether or not the clothes are maintained in an 
unloaded State, by detecting a load generated at the motor 
while rotating the drum for a short time after the predeter 
mined time has elapsed from the completion of the final 
disentangling process B90, and comparing the detected load 
with a predetermined load. The predetermined load corre 
sponds to a load generated at the motor when the drum 
rotates under the same condition as in the clothes unloading 
checking step B110, but in a state in which there are no 
clothes in the drum. When it is checked through the clothes 
unloading checking Step B110 that the clothes are main 
tained in an unloaded State, the Washing machine is turned 
off (B130). 
0096. The additional disentangling step B120 is executed 
by repeatedly turning on and off at 50 RPM for 15 to 25 
Seconds in accordance with a predetermined duty value. 
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0097 Preferably, the additional disentangling process 
including steps B100 to B130 is executed at intervals of a 
predetermined time, for example, 8 to 12 minutes, until the 
clothes are unloaded. 

0098 FIG. 6 is a flow chart illustrating a semi-drying 
cycle according to a Second embodiment of the present 
invention. FIGS. 7 to 10 are graphs depicting variations in 
the RPM of the motor depending on lapse of time under 
various conditions given in the Semi-drying cycle according 
to the Second embodiment of the present invention, respec 
tively. 

0099. In the semi-drying cycle according to the second 
embodiment of the present invention, a primary Semi-spin 
drying Step C10, a primary disentangling Step C20, a Second 
Semi-spin-drying Step C30, and a Second disentangling Step 
C40 are first carried out in this order and in the same manner 
as the Semi-drying cycle according to the first embodiment 
of the present invention. 
0100. After completion of the secondary disentangling 
Step C40, an unbalance Sensing Step C50 is executed to Sense 
an unbalance of the clothes in the Same manner as the 
unbalance Sensing Step according to the first embodiment of 
the present invention. Based on the Sensed unbalance, the 
spin-drying speed of the drum is set (S60) 
0101 The spin-drying speed of the drum is determined 
Such that it is lower at a lower unbalance of the clothes 
because the lower unbalance means that the clothes are in a 
more uniformly stacked state. Accordingly, the RPM of the 
motor may be set to 400 RPM, 600 RPM, 800 RPM, 1,000 
RPM, or 1,200 RPM in accordance with the unbalance of the 
clothes. 

0102) Where the sensed RPM of the motor is lower than 
a predetermined RPM, for example, 400 RPM in this case, 
(C65), it means that the unbalance of the clothes is so high 
that it is difficult for the drum to rotate normally. In this state, 
accordingly, it is preferable that the motor be driven at 350 
RPM in a stirring fashion for a short time, in order to execute 
a re-disentangling Step C66. After completion of the re 
disentangling Step C66, the unbalance of the clothes is again 
sensed, and the RPM of the motor is again set, based on the 
Sensed unbalance. 

0103) At step C60, the rotating time of the drum is also 
Set. When the Set spin-drying Speed of the drum is lower, a 
lower water extraction rate of the clothes is obtained. 
Accordingly, the rotating time of the drum is Set Such that it 
is longer, at a lower spin-drying Speed, than at a higher 
spin-drying Speed. 

0104. When the rotating time of the drum is increased, it 
is possible to increase the water extraction rate of the 
clothes. In Such a manner, it is possible to Spin-dry the 
clothes to obtain a desired water extraction rate. In this case, 
however, the Spin-drying time may be excessively length 
ened. Accordingly, it is desirable to Set the Spin-drying Speed 
of the drum in a Subsequent main Spin-drying Step C70 in 
Such a manner that the spin-drying Speed is increased in a 
Step-wise fashion as the spin-drying proceSS progresses, in 
order to minimize the Spin-drying time. 
0105. After setting the spin-drying speed and time of the 
drum, the main spin-drying Step C70 is executed. At the 
main spin-drying step C70, the drum is rotated at the set 
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spin-drying Speed for the predetermined time, which is 
relatively long, in order to Spin-dry the clothes at an water 
extraction rate higher than that of the Secondary Semi-spin 
drying step C30. 
0106 For example, where the rotating speed of the motor 
is set to 600 RPM, based on the sensed unbalance of the 
clothes, it is desirable that the motor is driven at 600 RPM 
for 18 minutes 20 seconds, and then at 800 RPM for 6 
minutes, as shown in FIG. 7. 
0107. Where the rotating speed of the motor is set to 800 
RPM, based on the sensed unbalance of the clothes, it is 
desirable that the motor is driven at 800 RPM for 12 minutes 
20 seconds, and then at 1,000 RPM for 8 minutes, as shown 
in FIG. 8. 

0108) When the rotating speed of the motor is set to 1,000 
RPM, based on the sensed unbalance of the clothes, it is 
desirable that the motor is driven at 800 RPM for 1 minutes 
20 seconds, then at 1,000 RPM for 15 minutes, and finally 
at 1,200 RPM for 2 minutes, as shown in FIG. 9. 
0109) Also, when the rotating speed of the motor is set to 
1,200 RPM, based on the sensed unbalance of the clothes, it 
is desirable that the motor is driven at 800 RPM for 1 
minutes 20 seconds, then at 1,000 RPM for 2 minutes, and 
finally at 1,200 RPM for 10 minutes, as shown in FIG. 10. 
0110. After completion of the main spin-drying step C70 
executed in the above described manner, a final disentan 
gling Step C80 is executed in the same manner as in the first 
embodiment of the present invention. 
0111 Subsequently, an additional disentangling Step may 
be executed, as in the first embodiment of the present 
invention. 

0112 In accordance with the Semi-spin-drying cycle 
according to the Second embodiment of the present inven 
tion, it is possible to prevent generation of excessive vibra 
tions in the drum or disentangling of clothes caused by 
unbalance of the clothes, while obtaining the effects 
expected in the Semi-spin-drying cycle according to the first 
embodiment of the present invention, because the spin 
drying Speed at the main spin-drying Step C70 is set based 
on the unbalance of the clothes. 

0113. Hereinafter, a control apparatus for a washing 
machine according to the present invention will be 
described. The control apparatus is adapted to implement the 
Semi-drying cycle according to the present invention. In the 
following description, no description will be given of the 
Semi-drying cycle because the Semi-drying cycle has been 
described in detail. 

0114 FIG. 11 is a perspective view illustrating a control 
apparatus for the Washing machine according to an embodi 
ment of the present invention. FIG. 12 is a plan view of the 
control apparatus shown in FIG. 11. 
0115. As shown in FIG. 11, the control apparatus 
includes an operating unit 100 adapted to allow the user to 
input a desired Washing mode therethrough, and to display 
the progreSS of the Selected washing mode, a Semi-dry input 
unit provided at the operating unit 100, and adapted to allow 
the user to input a Semi-drying mode corresponding to the 
Semi-drying cycle according to the present invention there 
through, and a Semi-dry display unit adapted to display the 
progreSS of the Selected Semi-drying mode. 
0116. The operating panel 100 mainly includes a printed 
circuit board 102 electrically connected to a microcomputer 
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for controlling operations of the Washing machine, and 
carrying thereon electronic elements adapted to input a 
Washing mode and display the progreSS of the Washing 
mode, and a control panel 104 forming the appearance of the 
printed circuit board 102, while being provided with sym 
bols or letters representing respective functions of the elec 
tronic elements. 

0117 The electronic elements include a wash switch 111, 
a rinse Switch 112, and a spin-dry Switch 113 arranged in a 
horizontally aligned State at a lower left portion of the 
control panel 104, and adapted to allow the user to select the 
asSociated modes, that is, the Washing, rinsing, and spin 
drying cycles, respectively. The electronic elements also 
include a wash diode 121, a rinse diode 122, and a spin-dry 
diode 123 arranged in a horizontally aligned State at a upper 
left portion of the control panel 104, and adapted to emit 
light when the associated cycles, that is, the Washing, 
rinsing, and spin-drying cycles, are Selected, respectively. 
0118. The semi-dry input unit includes a touch type 
Semi-dry Switch 132 arranged on the right of the Spin-dry 
Switch 113, and a semi-dry diode 134 arranged on the right 
of the spin-dry diode 123, and adapted to emit light when the 
semi-dry switch 132 is selected. 
0119) The electronic elements further include a wash 
progreSS diode 125, a rinse progreSS diode 126, and a 
spin-dry progreSS diode 127 arranged at a left middle portion 
of the control panel 104, and adapted to display the progreSS 
of the associated cycles, that is, the Washing, rinsing, and 
spin-drying cycles, respectively. The Semi-dry display unit 
includes a Semi-spin-dry progreSS diode 141, a disentangle 
progreSS diode 142, a main spin-dry progreSS diode 143, and 
a final disentangle progreSS diode 144 arranged in a hori 
Zontally-aligned State on the right of the spin-dry progreSS 
diode 127, and adapted to emit light when the associated 
processing Steps are Sequentially executed in the Semi 
drying cycle, respectively. The Semi-dry display unit may 
further includes an additional disentangle progreSS diode 
145 arranged on the right of the final disentangle progreSS 
diode 144, and adapted to emit light during execution of the 
additional disentangling Step. 
0120 Over the semi-spin dry, disentangle, main spin-dry, 
final disentangle, and additional disentangle progreSS diodes 
141, 142,143, 144, and 145, symbols or letters representing 
respective functions of the associated progreSS diodes are 
provided on the control panel 104. 
0121 Also, a rotary Switch may be provided at the 
operating unit 150 to Select a particular Washing course, for 
example, a Standard course, a wool/lingerie course, a boiling 
course, or a blue jeans course. This configuration will be 
described in conjunction with FIG. 13. 
0122) When the user operates the semi-dry Switch 132 to 
wash clothes contained in the Washing machine, the Washing 
mode involving the Semi-drying cycle according to the 
present invention is Selected. Simultaneously, the Semi-dry 
diode 134 emits light. 
0123. When the user depresses the semi-dry Switch 132 
in this State, Washing of clothes may be set Such that the 
Washing cycle, rinsing cycle, and Semi-drying cycle are 
executed in this order. Also, when the user operates the wash 
Switch 111 or rinse Switch 112 in the above state, the 
asSociated washing cycle or rinsing cycle may be canceled. 
0.124. When a desired washing mode is inputted in the 
above described manner, the Washing machine operates in 
accordance with the Set washing mode to wash the clothes. 
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0.125. In particular, during execution of the Semi-drying 
cycle, the Semi-spin dry, disentangle, main spin-dry, final 
disentangle, and additional disentangle progreSS diodes 141, 
142,143, 144, and 145 emit light in a sequential fashion as 
the Semi-drying cycle progresses. Accordingly, the user can 
identify the progreSS of the Semi-drying cycle. 
0.126 FIG. 13 is a plan view illustrating a control appa 
ratus for the Washing machine according to another embodi 
ment of the present invention. This control apparatus is 
similar to that of FIGS. 11 and 12, except that, in addition 
to the rotary switch 152, which is provided at the operating 
unit 150 to Select a particular washing course, that is, a 
Standard course, a wool/lingerie course, a boiling course, or 
a blue jeans course, a Semi-dry input unit 154 is provided at 
the operating unit 150, in order to input a Semi-drying mode 
through operation of the rotary Switch 152. 
0127. As apparent from the above description, the control 
apparatus according to the present invention allows the user 
to not only Select the Washing cycle, rinsing cycle, and 
spin-drying cycle, but also to Select the Semi-drying cycle. 
Accordingly, the cycle Selection of the user can be widened. 
Also, where a washing mode involving the Semi-drying 
cycle is Set, the control apparatus allows the user to identify 
the progreSS of the Semi-drying cycle. Thus, an improvement 
in convenience is achieved. 

0128. Although a few embodiments of the present inven 
tion have been shown and described, it would be appreciated 
by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and 
spirit of the invention, the scope of which is defined in the 
claims and their equivalents. 
What is claimed is: 

1. A Semi-drying method in a Washing machine compris 
ing the Step of: 

executing a multi-stage Spin-drying process to extract 
water contained in clothes washed in the Washing 
machine while gradually increasing a spin-drying 
Speed of a drum containing the clothes Such that a 
higher Stage of the spin-drying process is executed at a 
higher spin-drying Speed; and 

rotating the drum in a stirring fashion after completion of 
each Stage of the multi-stage spin-drying process, to 
execute a disentangling process. 

2. The Semi-drying method according to claim 1, wherein 
the drum is rotated at a spin-drying Speed at each Stage of the 
multi-stage spin-drying process when the clothes are main 
tained within an allowable unbalance range prior to execu 
tion of the Stage. 

3. The Semi-drying method according to claim 1, wherein 
the drum is rotated at a spin-drying Speed at each Stage of the 
multi-stage spin-drying process for a time Set Such that the 
rotating time at one Stage is longer than the rotating time at 
the Stage preceding Said one Stage. 

4. A Semi-drying method in a Washing machine compris 
Ing: 

a primary Semi-spin-drying Step for rotating a drum at a 
predetermined spin-drying Speed to Spin dry clothes 
contained in the drum by a centrifugal force generated 
during the rotation of the drum; 

a primary disentangling Step for rotating the drum in a 
Stirring fashion to disentangle the clothes, after comple 
tion of the primary Semi-spin-drying Step; 
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a Secondary Semi-spin-drying Step for rotating the drum at 
a spin-drying Speed higher than at the primary Semi 
spin-drying Step, after completion of the primary dis 
entangling Step; 

a Secondary disentangling Step for rotating the drum in a 
Stirring fashion to disentangle the clothes, after comple 
tion of the Secondary Semi-spin-drying Step; 

a main spin-drying Step for rotating the drum at a high 
spin-drying Speed to spin-dry the clothes at a water 
extraction rate higher than at the Secondary Semi-spin 
drying Step, after completion of the Secondary disen 
tangling Step; and 

a final disentangling Step for rotating the drum in a Stirring 
fashion to disentangle the clothes, after completion of 
the main spin-drying Step. 

5. The Semi-drying method according to claim 4, wherein, 
when the clothes are maintained within an allowable unbal 
ance range prior to execution of each of the primary Semi 
spin-drying Step, Secondary Semi-spin-drying Step, and main 
spin-drying Step, the drum is rotated at the Spin-drying 
Speed, which is predetermined for the associated Spin-dry 
Step. 

6. The Semi-drying method according to claim 4, wherein 
respective rotating times, for which the drum is rotated at the 
primary and Secondary Semi-spin-drying Steps, are Set Such 
that the rotating time at the Secondary Semi-spin-drying Step 
is longer than the rotating time at the primary Semi-spin 
drying step. 

7. The Semi-drying method according to claim 4, wherein: 
the Secondary Semi-spin-drying Step and the Secondary 

disentangling Step are further repeatedly executed a 
plurality of times in an alternating fashion; and 

respective spin-drying Speeds of the drum at the repeated 
Secondary Semi-spin-drying StepS are Set Such that the 
spin-drying Speed at one Semi-spin-drying Step is 
higher than the spin-drying Speed at the Semi-spin 
drying Step preceding Said one Semi-spin-drying Step. 

8. The Semi-drying method according to claim 7, wherein 
respective rotating times, for which the drum is rotated at the 
repeated Secondary Semi-spin-drying Steps, are Set Such that 
the rotating time at one Secondary Semi-spin-drying Step is 
longer than the rotating time at the Semi-spin-drying Step 
preceding Said one Secondary Semi-spin-drying Step. 

9. The Semi-drying method according to claim 4, wherein 
the spin-drying Speed of the drum at the main spin-drying 
Step is Set to be higher than the spin-drying Speed of the 
drum at the Secondary Semi-spin-drying Step. 

10. The Semi-drying method according to claim 4, 
wherein the spin-drying Speed of the drum at the main 
spin-drying Step is Set, based on an unbalance of the clothes 
Sensed after completion of the Secondary disentangling Step. 

11. The Semi-drying method according to claim 10, 
wherein a rotating time, for which the drum is rotated at the 
main spin-drying Step, is Set Such that the rotating time is 
increased as the Set Spin-drying Speed of the drum at the 
main spin-drying Step decreases. 

12. The Semi-drying method according to claim 10, 
wherein the spin-drying Speed of the drum at the main 
spin-drying Step is increased in a step-wise fashion from the 
Set spin-drying Speed of the drum, as the main spin-drying 
Step progreSSeS. 
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13. The Semi-drying method according to claim 10, fur 
ther comprising: 

a re-disentangling Step for rotating the drum in a Stirring 
fashion when the Spin-drying Speed of the drum Set for 
the main spin-drying Step is lower than a predetermined 
Speed, prior to execution of the main spin-drying Step. 

14. The Semi-drying method according to claim 4, further 
comprising: 

an additional disentangling Step for rotating the drum in a 
Stirring fashion when the clothes have been maintained 
in the drum until a predetermined time elapses after 
completion of the final disentangling Step. 

15. The Semi-drying method according to claim 14, 
wherein the additional disentangling Step is repeatedly 
executed at intervals of a predetermined time until the 
clothes are taken out of the drum. 

16. The Semi-drying method according to claim 14, 
wherein the additional disentangling Step comprises the 
Steps of comparing a load generated during a rotation of the 
drum at the additional disentangling Step, which is currently 
executed, with a predetermined load, and determining, based 
on the result of the comparison, whether or not the clothes 
have been taken out of the drum. 

17. The Semi-drying method according to claim 14, 
wherein the additional disentangling Step further comprises 
the Step of turning off the Washing machine when it is 
determined that the clothes have been taken out of the drum. 

18. A washing method in a Washing machine comprising: 
a rinsing cycle for repeatedly executing, a plurality of 

times, a rinsing proceSS adapted to Supply wash water 
into a drum containing clothes, and then to rotate the 
drum to rinse the clothes, and a draining proceSS 
adapted to drain the wash water, while heating the wash 
water Supplied in at least a final one of the repeated 
rinsing processes; and 

a Semi-drying cycle for executing a multi-stage spin 
drying proceSS in Such a manner that the drum is rotated 
at Spin-drying Speeds Set for respective Stages of the 
multi-stage spin-drying process to spin-dry the clothes 
by a centrifugal force generated during the rotation of 
the drum, and rotating the drum in a Stirring fashion to 
disentangle the clothes after completion of each Stage 
of the multi-stage spin-drying process. 

19. The washing method according to claim 18, further 
comprising: 

a spin-drying cycle for rotating the drum at a high 
spin-drying Speed for a time shorter than an execution 
time of the Semi-drying cycle, to spin-dry the clothes by 
a centrifugal force generated during the rotation of the 
drum, 

wherein the spin-drying cycle or the Semi-drying cycle is 
Selectively executed. 

20. The washing method according to claim 18, wherein 
the Semi-drying cycle comprises: 

a primary Semi-spin-drying Step for rotating the drum at 
a predetermined spin-drying Speed; 
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a primary disentangling Step for rotating the drum in a 
Stirring fashion to disentangle the clothes, after comple 
tion of the primary Semi-spin-drying Step; 

a Secondary Semi-spin-drying Step for rotating the drum at 
a spin-drying Speed higher than at the primary Semi 
spin-drying Step, after completion of the primary dis 
entangling Step; 

a Secondary disentangling Step for rotating the drum in a 
Stirring fashion to disentangle the clothes, after comple 
tion of the Secondary Semi-spin-drying Step; 

a main spin-drying Step for rotating the drum at a high 
spin-drying Speed to spin-dry the clothes at a water 
extraction rate higher than at the Secondary Semi-spin 
drying Step, after completion of the Secondary disen 
tangling Step; and 

a final disentangling Step for rotating the drum in a Stirring 
fashion to disentangle the clothes, after completion of 
the main spin-drying Step. 

21. The Semi-drying method according to claim 20, 
wherein the spin-drying Speed of the drum at the main 
spin-drying Step is Set to be higher than the Spin-drying 
Speed of the drum at the Secondary Semi-spin-drying Step. 

22. The Semi-drying method according to claim 20, 
wherein the spin-drying Speed of the drum at the main 
spin-drying Step is Set, based on an unbalance of the clothes 
Sensed after completion of the Secondary Semi-spin-drying 
Step. 

23. The Semi-drying method according to claim 18, fur 
ther comprising: 

an additional disentangling Step for rotating the drum in a 
Stirring fashion when the clothes have been maintained 
in the drum until a predetermined time elapses after 
completion of the Semi-drying cycle. 

24. A control apparatus for a Washing machine compris 
ing: 

an operating unit adapted to allow a user to input a 
Washing mode, and to display the progreSS of a Washing 
operation carried out in the Washing machine; and 

a Semi-dry input unit provided at the operating unit, and 
adapted to allow the user to input a Semi-drying mode, 
in which a multi-stage spin-drying process is executed 
in Such a manner that a drum is rotated at Spin-drying 
Speeds Set for respective Stages of the multi-stage 
spin-drying process to extract water from clothes con 
tained in the drum, and the drum is rotated in a stirring 
fashion to disentangle the clothes after completion of 
each Stage of the multi-stage spin-drying process. 

25. The control apparatus according to claim 24, further 
comprising: 

a Semi-dry display unit provided at the operating unit, and 
adapted to display the progreSS of the Semi-drying 
mode. 


