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(54) Washing and drying machine with impurity removal process

(57) A washing and drying machine has a washing
tub consisting of a rotatable tub (404) and a fixed tub
(402). Drying can be performed by circulating air heated
by a drying heater through the washing tub for absorbing
moisture contained in laundry, and by discharging the
moisture-laden air to the outside. When the number of
the performed drying processes exceeds a preset ref-
erence value (S306), the washing machine performs an

impurity removing process to remove dried impurities
from the inside surface of the fixed tub. The impurity re-
moving process involves filling completely the tub with
water (S310), agitating the rotatable tub (S312) and
emptying the machine of water (S314). Alternatively, the
accumulated drying time is measured, and the impurity
removing process performed when a threshold is ex-
ceeded.
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Description

[0001] The present invention relates to a washing and
drying machine comprising a rotatable tub and a fixed
tub.
[0002] As well known to those skilled in the art, drum
type washing machines are designed to wash laundry
by dropping the laundry from the top to the bottom of a
rotary tub by rotation thereof. Figure 1A is a perspective
view showing the construction of such a conventional
drum type washing machine. As shown in Figure 1A, a
fixed tub 102 is horizontally set in a cabinet 100, and
contains wash water therein. A rotatable tub 108 is set
inside the fixed tub 102, and is rotated by the drive force
of a motor 110 to perform washing and spin-drying proc-
esses. The rotatable tub 108 is perforated on its sidewall
with a large number of spin-drying perforations, to allow
wash water to pass from the fixed tub 102 to the rotat-
able tub 108, and to allow wash water separated from
laundry by a centrifugal force to flow to a space defined
between the fixed tub 102 and the rotatable tub 108.
[0003] Such drum type washing machines are classi-
fied into several types. One type is provided with a dry-
ing heater 114. Such a type additionally performs a dry-
ing process as well as washing, rinsing, and spin-drying
processes. The drying process of drying laundry using
the drying heater 114 is as follows. First, air is heated to
a high temperature by the drying heater 114 to become
dried air. The dried air flows into the fixed tub 102 as
shown by the arrow 1 of Figure 1A to absorb moisture
contained in laundry in the rotary tub 108. The resultant
moisture-laden air moisture is caused to flow along the
sidewall of the fixed tub 102 by a blowing fan 112 in the
direction shown by the arrow 2 of Figure 1A. When air
circulates in the fixed tub 102 and is forced by the fan
112 as described above, the moisture contained in the
air is condensed on the inside surface of the fixed tub
102 by a condensing plate 104 mounted to the sidewall
of the fixed tub 102. The condensing plate 104 condens-
es the moisture-laden air through the use of a small
quantity of cool water, which is supplied through a con-
densing hose 106 connected to an external water supply
source. After the moisture is removed from the air by the
condensing plate 104, the air is reheated by the drying
heater 114 and fed into the fixed tub 102 by the fan 112
in the direction given by the arrow 1. Moisture con-
densed by the condensing plate 104 flows down along
the inside surface of the tub 102 to reach the bottom of
the tub 102. Thereafter, the moisture is discharged to
the outside by a drain pump 116.
[0004] Figure 1B is a view showing the conventional
drum type washing machine, when wash water is fed
into the washing machine. As shown in Figure 1B, when
it is required to perform the washing and rinsing proc-
esses in the conventional drum type washing machine,
wash water is fed into the fixed tub 102 until it reaches
a level corresponding to one third of the entire height of
the fixed tub 102. If too much wash water is fed into the

fixed tub 102, the dropping height of laundry becomes
small, so effective washing may not be accomplished.
During a drying process, a variety of dried impurities
154, such as lint, can be separated from the laundry and
deposited on the inside surface of the fixed tub 102.
[0005] The dried impurities 154 are deposited on the
upper portion of the fixed tub 102, i.e. the portion which
is not bathed in wash water, thus causing the interior of
the washing tub 102 to become dirty. Furthermore, it is
difficult to clean the washing tub because only a small
space is formed between the fixed tub 102 and the rotary
tub 108.
[0006] The invention is characterised by means for
detecting when an amount of drying performed exceeds
a threshold, and means responsive to the detecting
means for initiating an inputting removal process.
[0007] A washing machine according to this invention
may include a washing tub consisting of a rotary tub and
a fixed tub, and the designed to circulate air heated by
a drying heater through the washing tub for absorbing
moisture contained in laundry, and to perform a drying
process for drying laundry by discharging the moisture-
laden air to the outside. In such a washing machine,
when the number of performed drying processes ex-
ceeds a preset reference value, a control unit may initi-
ate an impurity removing process for removing dried im-
purities from the inside surface of the fixed tub.
[0008] An embodiment of the invention will now be de-
scribed, by way of example, with reference to the ac-
companying drawings, in which:

Figure 1A is a perspective view showing a conven-
tional drum type washing machine;
Figure 1B is a view showing the conventional drum
type washing machine, when wash water is fed into
the washing machine;
Figure 2 is a block diagram of a drum type washing
machine according to this invention;
Figure 3 is a flowchart showing an impurity remov-
ing process of the Figure 2 washing machine; and
Figure 4 is a view showing the Figure 2 washing
machine when wash water is fed into it.

[0009] In the drawings, the same reference numerals
are used to designate the same or similar components.
[0010] Figure 2 is a block diagram of a drum type
washing machine in accordance with this invention. Re-
ferring to Figure 2, a control unit 202 controls all proc-
esses of the washing machine, including washing, rins-
ing, spin-drying, and drying processes. The control unit
202 is arranged to count the number of drying processes
performed, and to compare this figure to a predeter-
mined threshold. Alternatively or in addition, the control
unit is arranged to calculate the total time which the
washing machine has spent performing a drying proc-
ess.
[0011] A user sets a washing condition as desired or
selects desired processes of the washing machine, by
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means of an input unit 206. Signals representing the
washing condition and command sent by the input unit
206 are applied to the control unit 202. A water level
sensor 204 senses the quantity of wash water fed into
a fixed tub (not shown), and outputs a signal represent-
ing a sensed value to the control unit 202. The water
level sensor 204 is arranged to sense whether or not
wash water in the fixed tub reaches the maximum water
level during an impurity removing process.
[0012] A storage unit 208 stores data regarding the
counted number of performed drying processes and/or
the counted drying time in a non-volatile memory, such
as EPROM (Erasable and Programmable Read Only
Memory). The control unit 202 counts the number of the
performed drying processes (or the drying time), stores
the counted value in the storage unit 208, and displays
the value on a display unit 218.
[0013] A drive unit 210 drives a motor 212, a drain
pump 214, a drying heater 216, and the display unit 218.
The motor 212 causes a rotary tub 220 to rotate in al-
ternating directions at regular time intervals during the
washing and rinsing processes, and to rotate in a for-
ward direction at a high speed during spin-drying. The
drain pump 214 drains water from the bottom of the fixed
tub. The drying heater 216 heats air flowing into the fixed
tub. The display unit 218 displays the number of the per-
formed drying processes (or the drying time) to allow it
to be viewed by a user.
[0014] Figure 3 is a flowchart of an impurity removing
process of the drum type washing machine of this in-
vention. As shown in Figure 3, after the drum type wash-
ing machine of this invention starts a drying process at
step S302. The control unit 202 increases a counted val-
ue (n) of the performed drying processes (or the drying
time) at step 304. In the case of counting the number of
the performed drying processes, the counted value (n)
is increased by one. In the case of counting or accumu-
lating the drying time, the counted value (n) is increased
by a time equal to the drying time. The number of the
performed drying processes (or the drying time) is
counted using a counter provided in the control unit 202,
or provided at a position separate from the control unit
202. The control unit 202 compares the counted value
(n) of the number of the performed drying processes (or
the drying time) with a preset reference value (n) or
threshold at step S306. When the counted value (n) of
the number of the performed drying processes (or the
drying time) exceeds the threshold (n), the control unit
202 causes an impurity removing process to be per-
formed at steps S310 to S316. A user may cause the
impurity removal process to be performed if the value
(n) of the number of the performed drying process (or
the drying time) does not exceed the reference value
(n). A decision may be made on the basis of the number
of the performed drying processes (or the drying time)
displayed on the display unit 218. To forcibly perform the
impurity removing process, the user appropriately ma-
nipulates the input unit 206 at step S308.

[0015] The impurity removing process is as follows.
First, water is supplied to the fixed tub until it reaches
the maximum water level at step S310. When the filling
is complete, the rotary tub 220 is agitated for a prede-
termined period of time to generate water currents. As
the rotary tub 220 is agitated, the dried impurities de-
posited on the inside surfaces of the fixed tub and the
rotary tub 220 are displaced by the water currents.
When the rotary tub 220 has been agitated for a preset
period of time, the control unit 202 drives the drain pump
214 to perform a draining process at step S314. Here,
impurities previously deposited on the inside surface of
the fixed tub are discharged to the outside along with
the drained wash water. When the draining process is
finished, data concerning the number of performed dry-
ing processes (or the drying time), in the control unit 202
and displayed on the display unit 218, is reset at step
S316. This is achieved by resetting the memory.
[0016] Figure 4 is a view showing the drum type wash-
ing machine of this invention when the washing machine
is filled with wash water during the impurity removal
process. Thereafter, the rotary tub 404 is agitated to re-
move the dried impurities 408 from the inside surface of
the fixed tub 402.
[0017] As described above, the embodiment provides
a drum type washing machine which automatically per-
forms an impurity removing process when the number
of the performed drying processes or an accumulated
drying time exceeds a preset reference value.
[0018] The machine also displays the number of the
performed drying processes or the drying time on a dis-
play unit. A user may be able to carry out the impurity
removing process or not without the threshold having
been exceeded. The described washing machine allows
dried impurities to be easily removed from the inside sur-
face of the fixed tub of the drum type washing machine,
thus preventing the interior of the washing tub from be-
coming dirty.
[0019] Although the preferred embodiments of the
present invention have been disclosed for illustrative
purposes, those skilled in the art will appreciate that var-
ious modifications, additions and substitutions are pos-
sible, without departing from the scope of the invention
as disclosed in the accompanying claims.

Claims

1. A washing and drying machine comprising a rotat-
able tub and a fixed tub, characterised by means
for detecting when an amount of drying performed
exceeds a threshold, and means responsive to the
detecting means for initiating an impurity removal
process.

2. A machine as claimed in claim 1, in which the
amount of drying is the accumulated drying time.
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3. A machine as claimed in claim 1, in which the
amount of drying is the number of drying processes
performed.

4. A machine as claimed in any preceding claim, com-
prising a data storage unit for storing data repre-
senting the amount of drying.

5. A machine as claimed in claim 4, in which the data
storage includes a non-volatile memory.

6. A machine as claimed in claim 4 or 5, including
means for resetting the data when the impurity re-
moving process is performed.

7. A machine as claimed in any preceding claim com-
prising a display for displaying the amount of drying.

8. A machine as claimed in any preceding claim in-
cluding means for allowing a user to initiate the im-
purity removing process.

9. A machine as claimed in any preceding claim com-
prising means responsive to the initiating means for
causing water to be introduced into the machine,
means for moving, preferably agitating, the rotata-
ble drum and means for draining water from the ma-
chine.

10. A machine as claimed in claim 9, in which water is
introduced to at least a half full level.

11. A machine as claimed in claim 10, in which water is
introduced to a substantially full level.

12. A method of operating a washing and drying ma-
chine, the method comprising: detecting when an
amount of drying performed exceeds a threshold,
and, in response, initiating an impurity removal
process.

13. A drum type washing machine comprising a rotata-
ble tub and a fixed tub, means to detect when a pre-
determined amount of drying has been performed,
and means responsive to the detecting means for
removing impurities from an inside surface of the
fixed tub.

14. The drum type washing machine according to claim
13, further comprising a data storage unit for storing
data on the number of performed drying processes.

15. The drum type washing machine according to claim
14, wherein the data on the number of the per-
formed drying processes stored in the storage unit
is reset, when the impurity removing process is
completed.

16. The drum type washing machine according to claim
14, wherein said data storage unit is a non-volatile
memory.

17. The drum type washing machine according to claim
13, wherein said impurity removing process com-
prises the steps of:

feeding wash water into the fixed tub;
agitating the rotary tub for a predetermined pe-
riod of time; and
draining the wash water such that the dried im-
purities are discharged to the outside along with
the wash water.

18. The drum type washing machine according to claim
17, wherein said wash water is fed into the fixed tub
until reaching a maximum water level thereof, in the
impurity removing process.

19. The drum type washing machine according to claim
13, wherein said impurity removing process is car-
ried out when a total time of the performed drying
processes exceeds the preset value.

20. The drum type washing machine according to claim
13, further comprising a display unit for displaying
the number of the performed drying process such
that a user predicts an amount of impurities depos-
ited on the inside surface of the fixed tub depending
on the number of the performed drying processes
displayed on said display unit, and determines
whether the impurity removing process is forcibly
carried out or not.

21. A method of controlling a drum type washing ma-
chine consisting of a rotary tub and a fixed tub, and
performing a laundry drying process, said method
comprising the steps of:

counting the number of performed drying proc-
esses; and
carrying out an impurity removing process of re-
moving dried impurities from an inside surface
of the fixed tub, when the number of the per-
formed drying processes exceeds a preset ref-
erence value.

22. The method according to claim 21, wherein said im-
purity removing process comprises the steps of:

feeding wash water into the fixed tub;
agitating the rotary tub for a predetermined pe-
riod of time; and
draining the wash water such that the dried im-
purities are discharged to the outside along with
the wash water.
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23. The method according to claim 22, wherein said
wash water is fed into the fixed tub until reaching a
maximum water level thereof, in the impurity remov-
ing process.

24. The method according to claim 21, wherein said im-
purity removing process is carried out when a total
time of the performed drying processes exceeds the
preset reference value.

25. The method according to claim 21, further compris-
ing the steps of:

displaying the number of the performed drying
processes on a display unit such that a user
predicts an amount of impurities deposited on
the inside surface of the fixed tub depending on
the number of the performed drying processes
displayed on said display unit, and determines
whether impurity removing process is forcibly
carried out or not.
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