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(57) Abrege(suite)/Abstract(continued):
loading/unloading opening through which laundry Is loaded Iinto or unloaded from the rotary drum; a detergent dispenser

accommodated In the front frame; a dryer filter, accommodated in the front frame, for collecting therein lint generated during a
drying process; and a control panel for setting an operation of the main body and displaying an operating state thereof. The dryer
filter and the detergent dispenser are substantially symmetrically disposed with respect to the control panel interposed

therebetween.
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ABSTRACT

A drum type washing and drying machine 1includes a

rotary drum for accommodating laundry therein; a front frame

for forming a front surface of a main body of the washing

o

and drying machine, wherein the front frame 1is prbvided with

a laundry loadihg/unloading opening through which laundry 1is

loaded into or unloaded from the rotary drum; a detergent

dispenser accommodated in the front frame; ‘a dryer filter,

accommodated in the front frame, for collecting;therein lint

generated during a drying process; and a coﬁtrél panel for
setting an operation of the main body and displaying an

e
v

operating state thereof. The dryer filter and the detergent

dispensexr are substantially symmetrically disposed with

respect to the control panel interposed therebetween.
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L3

DRUM TYPE WASHING AND DRYING MACHIN

il

Field of the Invention

The present invention relates to a drum type washling
and drying machine for performing washing, rinsing, water-
extracting and drying processes 1n a rotary drum having a

substantially horizontal or slanted rotational axis.

‘nvention

Background of the

A conventional drum type washing and drying machine
includes a cylindrical rotary drum disposed in a water tub

such that i1ts rotational axis 1s horizontal or slanted with

respect to the horizontal direction. The cylindrical rotary

drum having a bottom surface 1s provided with multiple drum

perforations for allowing water and air to pass therethrough

on 1ts cylindrical surface and is driven to rotate. Further,

formed at a front side of the water tub 1s a laundry
loading/unloading opening, which is opened and closed with a

door. After loading laundry in the rotary drum through the

laundry loading/unloading opening, washing, rinsing and

water—-extracting processes are performed 'by controlling

water supply and drain into and from the water tub and also

by controlling the rotation of the rotary drum.

Moreover, by forming an air circulation channel for
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exhausting alr from the water tub, running thus exhausted

alr through a dehumidification unit and a heating unit and

re—cilrculating thus dehumidified and heated air back into

the water tub, a drying process for drying laundry

whey

accommodated 1n the rotary drum can be performed. In such a

Ty

way, the drum type washing and drying machine is capable o:
executing the drying process in addition to the washing, the
rinsing and the water-extracting process. Detergent can be
added 1nto a detergent dispenser priot to starting the

ﬁ

operation of the drum type washing and drying machine and a

control panel can be manipulated as needed to set up a

p—

desired operation process of the washing and drying machine,

start or temporarily pause the operation, and find out the

P
—

operation status thereof.

In the drum type washing and drying machine having the

above-described configuration, a lint trap filter for

filtering, e.g., 1lint produced from laundry during the

drying process 1s installed in the air circulation channel

in order to prevent the lint from being accumulated in the

air cilrculation channel or in a fan. The lint trap filter
1s configured to be attached to or detached from the drum

type washing and drying machine by opening a 1lid plate

provided on a top surface of a main body of the drum type

washing and drying machine so that the lint collected in the

lint trap filter can be removed at any time. By removing

t

P

the 1lint, deterioration o:

air flow efficiency can be
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prevented (see, for example, Japanese‘ Patent Laid—-open
Application No. 2000-093687). .

However, g¢given that the lint trap ;filter 1s disposed
at an upper portion of the main body énd the 1lid plate

opened or closed to mount or separate the lint trap filterx

is 1installed on the top surface of the main body 1n the

conventional drum type washing and drying machine, the lint

trap filter 1s typically hidden from view. Therefore, a

user may forget to clean the lint trap filtér, resulting 1n
accumulation of lint in the lint trap filter without being
noticed by the user, which 1in turn ébstructs the ailr

circulation and significantly deteriorates a drying

ﬁ
prwr

-

ficiency.

Summary of the Invention

It 1is, therefore, an object of the present invention

to provide a drum type washing and drying machine capable of

preventing a user from forgetting to clean a filter, while
providing a design for an improve user facility and a better

appearance.

In accordance with a preferred embodiment of the
present invention, there is provided a drum'tYPe washing and

drying machine including: a rotary drum: for accommodating

laundry therein; a front frame for forming a front surface

of a main body of the washing and drying Iﬁgachine, wherein

e o e e R i e RT
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the front frame is provided with a laundry loading/unloading
opening through which laundry 1is loaded into or unloaded

from the rotary drum; a detergent dispenser ‘accommodated in

the front frame; a dryer filter, a.ccommo?dat-;ed in the front
5 frame, for collecting therein lint generated\ during a drying

process; and a control panel for setting an operation of the

main body and displaying an operating state thereof, wherein

the dryer filter and the detergent  dispenser are
substantially symmetrically disposed with respect to the

10 control panel interposed therebetween.

Brief Description of the Drawlngs

The above and other objects and features of the

et

15 present 1invention will become apparent from the following
description of preferred embodiments given in conjunction
with the accompanying drawings, in which:

Fig. 1 1is a perspective view of a drum type washing

and drying machine in accordance with a preferred embodiment

20 of the present invention;

Fig. 2 presents a schematic cross sectional view of
the drum type washing and drying machinein‘accordance with
the preferred embodiment of the present inveﬂtion;

F1g. 3 sets forth a cross sectional vi\;ew i1llustrating

25 main components of a drvyer filter of the: drpm type washing

and drying machine in accordance with the preferred

SRRt TR Metee s a b d AT e e g s e SRRV L S S e S ST s . T I i W i AT I T L 2T
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F

C the present invention; and

embodiment o]

Fig. 4 provides a cross sectional view illustrating

ﬂ

maln components of a detergent dispenser of the drum type

washing and dryilng machine in accordance with the preferred

0 embodiment of the present invention.

Detailled Description of the Preferred Embodiments

h

Hereinafter, preferred embodiments of the present

10 invention will be described with reference to  the

accompanylng drawlngs. Here, 1t 1s to be noted that the

present invention is not limited thereto.

A drum type washing and drying machine in accordance

’

with a preferred embodiment of the present invention will be

15 described 1n conjunction with Figs. 1 to 4. Fig. 1 1s a

perspective view of the drum type washing and drying machine

in accordance with the preferred embodiment of the present

invention and Fig. 2 presents a schematic cross sectional

-
=

view thereof. Further, Figs. 3 and 4 set forth cross

20 sectional views showing main components of a dryer filter

and a detergent dispenser, respectively.
Main Dbody 1 of the drum type washing and drying
machine has therein water tub 3 supported on suspension

structure o5, and cylindrical rotary drum 2 5: having a bottom

25 surface 1s rotatably installed in water tub -3 such that the

direction of its rotational axis is declined toward a rear
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side. Further, provided at a front side of water tub 3 1is

laundry loading/unloading opening 11 that is configured to
be connected to an opening of rotary drum 2. After opening
door 9 for opening or closing opening 6a provided at an

inclined surface of front frame 6 forming a front surface of

main body 1, laundry can be loaded into or unloaded from -
rotary drum 2 through laundry loading/unloading opening 11.
By 1nstalling door 9- at the 1inclined surface, a user can
load and unload the laundry without bending down,

ameliorating the inconvenience of a conventional drum type

washing machine employing a structure of loading and
unloading laundry into and from rotary drﬁm 2 through an
opening provided to be opened in a horizontal direction.
Rotary drum 2 18 provided with - multiple drum
perforations 8 communicating with water tub 3 on 1its
cylindrical surface, and agitation blades 4 ére installed at
a plurality of locations on an inner cvlindrical surface of
rotary drum 2. Rotary drum 2 is driven t¢ rotate in forward
and backward direction by motor 7 installed in a rear side
of water tub 3. Further, water supply condﬁit 12 and water
drain conduit 13 are connected to water tub 3, and water
supply and drain into and from water tub 3 are performed
under a control of water supply valve 14 and water drain

valve 15,

Control panel 20 1is provided at an upper central

portion of front frame 6, and detergent dispenser 21 and
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dryer filter 22 are symmetrically disposed with respect to
control panel 20 1interposed therebetwej‘en.': After adding
detergent into detergent dispenser 21 priorzto starting the
operation of the drum type washing arid drying machine,
control panel 20 can be manipulated as f;eeded to set up a
desired operation of the drum type washing and drying

machine, start or temporarily pause the operation, and find

out the operating status thereof.
When the operation of the drum type washing and drying
machine is initiated after loading laundry into rotary drum

2 through opening door 9, water supply valve 14 is opened

and a predetermined amount of water is fed into water tub 3
via water supply conduit 12. At this time, the detergent
supplied 1into detergent dispenser 21 isi dissolved in the
water 1introduced 1into detergent dispenser 21 to be added

into water tub 3. Then, rotary drum 2 1is driven to rotate

by motor 7 to 1initiate a washing process. As a result of
the rotation of rotary drum 2 during the washing process,

the laundry accommodated in rotary drum 2 is repeatedly

lifted up in the drum’s rotational direction by agitation
blades 4 and then dropped. As the laundry is agitated in

rotary drum 2, the laundry is subject to pounding motions to

pe washed.

After the lapse of a predetermined washing time, water

drain valve 15 1is opened, and soiled water is discharged

from water tub 3 via water drain conduit 13. Then, by
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performing a water—extracting process wherein rotary drum 2

is rotated at a high rotational speed, water contained 1in

the laundry is extracted therefrom. Thereafter, fresh water

is fed 1nto water tub 3 wvia water supply conduit 12, and a
rinsing process 1s performed. During the rinsing process,
the agitation of the laundry, wherein the liaundry articles

are lifted up by agitation blades 4 and dropped, 1s repeated

by the rotation of rotary drum 2, thereby the rinsing

process of the laundry'being performed.
Moreover, the drum type washing and\ drying machine 1n

accordance with the preferred embodiment has a drying

function for drying the laundry accommodatedﬁ 1n rotary drum
2. For the purpose, there is formed air ciréulation channel
16 for exhausting air 1in water tub 3, 'dehzumidifying thus
exhausted air, heating thus dehumidified air and re-
circulating thus heated dry air back into water tub 3. By
rotating fan 23 disposed in air circuljatiion channel 16,
airflow 1s generated within air circulation channel 16.
Specifically, damp air in rotary drum ? acbommodating wet
laundry therein 1is blown into water tﬁb \3 through drum
perforations 8 and is directed into dehumidification pipe 25
via air outlet 24 of water tub 3. = Disposed in
dehumidification pipe 25 is heat exchangef pl@te 26 which 1is

cooled down by, e.g., spray of water suppllied from water

supply wvalve 14. Thus, the damp air exhausted from water

tub 3 1s cooled while it passes through heat éxchanger plate

_..8._
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26 and dehumidified as moisture contained therein 1s

condensed.

Thus dehumidified air 1is then directed to lint trap

filter 27 disposed 1n dryer filter %22; so that lint
generated from the laundry during the drying process 1S
removed therefrom. Then, the lint-free air is heated by a

drying heater (not shown) and thus heated dry air 1is blown

into warm air inlet 28 by fan 23 to be re-directed into
rotary drum 2 via water tub 3. As such alr circulation 1s
repeated for a preset period of time, moisture contained 1n
the laundry 1s gradually evaporated, and:thé drying process

of the laundry 1s executed.

BEvery time the drying process 1s executed, lint would

be accumulated in lint trap filter 27. Thus, unless i1t 1is
cleaned, resistance 1in alr circulation 'channel 16 may be
increased, resulting 1n reduction of the volume of
circulation air and deterioration of .drying efficiency.
Moreover, there 1s a likelihood that thé lint collected in
lint trap filter 27 would be dispersed' ou{t of 1t to re-
attached to the laundry or obstruct air ciréulation channel

s

16. In the preferred embodiment of the present invention,

nowever, dryer fililter 22 1is disposed right next to control
panel 20 which 1is to be used by a user whenever the user

operates the drum type washing and drying machine.

Therefore the filter can hardly escape user’s attention,

thereby prompting the user to clean the filter every time

e e R T AT T O e B R T 5 2RO A R 0 PR B0 0 7 b
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the washing and drying machine is used. - Therefore, the

AN

above-mentioned deterioration in drying efficiency due to

the accumulation of lint can be avoided.

Moreover, oy symmetrically inéta.lling detergent
dispenser 21 and dryer filter 22 with respect to control

panel 20 interposed therebetween, all parts wlth which the

user has to make a contact whenever the machine i1is used are

gathered at one area, whereby user convenience can be

improved and the drum type washing and drying machine can be
designed to have a good appearance. Further, dryer filter

22 accommodated in front frame 6 1is connectéd Lo water tub 3
via bellows hoses 29 and 30 in such a ﬁcay" that vibrations
transferred from water tub 3 which vibraﬁes greatly during a
water-extracting process can be absorbed. Accordingly, the
lint collected in lint trap filter 27 can be prevented from
being dispersed and dropped agaln due to the vibrations

during the process. As a consequ.en¢e, ~the 1lint trap

function can be enhanced.

Furthermore, detergent dispenser 21 and dryer filter

22 accommodated in front frame 6 are configured such that

they can be pulled forward from main body 1. Therefore,

when a wuser removes lint from lint trép filter 27 after

drawing out dryer filter 22 forwardly, llnt trap filter 27

comes 1nto a position where the amount of collected lint can

be easily observed by the user, allOwing the user to

determine whether or not to clean lint %trap filter 27

-10~
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consequence, user convenience can be

Lmproved. Further, since detergent dispenser 21 and dryer

filter 22 can be manipulated without being interfered by the

objects on top surface 37 cxf main body 1,

effective use of top surface 37 1s possible. Further, since

no opening for the 1installation and separation of dryer

installed even

clearance spe

d

filter 22 is provided on top surface 37, main body 1 can be

t a location that allows for little

ce above top surface 37.

Moreover, 1n case dryer filter 22 is not completely

22 into front fra

fitted into front

frame © when the user inserts dryer filter

me 6, lint trap function during the drying

process would Dbecome 1incomplete, incurring adverse effects

st

of lint Dbeing

re—-attached to laundry or obstructing air

circulation channel 16. However, since front faces 31 and

32 of detergent dispenser 21 and dryer filter 22 form the

-

casing of main body 1 together with control panel 20 and

front frame 6 when they are accommodated into front frame 6,

there would be caused a step difference between front face

32 and control panel 20 and between front face 32 and front

ftrame 6. Thus, by detecting the step difference, the user

can easily notice the failure in fitting dryer filter 22.

As a result,

the

P

problem of 1lint being' re-attached to

laundry or obstructing air circulation cﬁmuukﬂ_ 16 can be

prevented.

Further, rotatably installed at tront faces 31 and 32
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of detergent dispenser 21 and dryer filter 22 are handle
covers 35 and 36 forwardly biased by bias springs 33 and 34,
respectively. Handle covers 35 and 36 are disposed such

that they are substantially symmetric with respect to a

central line of main body 1 when viewed from front. In
order to add detergent 1n detergent dispenser 21, user
presses and rotates hahdle cover 35 backWard to thereby
expose an opening in that position, and pulls detergent

dispenser 21 forward by inserting his/her fingers into the

opening. After adding detergent, detergent dispenser 21 is
put back again into front frame 6 completely.
Likewise, by pressing and rotating handle cover 36

backward to thereby expose an opening in that position and

py pulling dryer filter 22 forward by inserting his/her

fingers into the opening, the user can see lint collected in

lint trap filter 27 and remove it when necessary. After

removing the lint, dryer filter 22 is put back again into

front frame 6. When detergent dispenser 21 and dryer filter
22 are fitted into front frame 6 completely, handle covers

35 and 36 are positioned on a same plane as front faces 31

and 32. Thus, only the outer peripheral lines of handle
covers 35 and 36 are shown while handle covérsi35 and 36 can
be hidden from view.  Accordingly, cuttihg of the front
faces 31 and 32 for the formation of handl}es 'thereon 1S no
longer required. Further, by disposing thelouter peripheral

lines of handle covers 35 and 36 symmetr;ically, the drum

-1 72 -
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type washing and drying machine can be designed to have a

good appearance.

mal

In accordance with the preferred embodiment of the
present 1invention, by disposing the dryer' filter and the

5 detergent dispenser on the front surface of the main body

such that they are symmetric with respect to the control

panel 1nterposed therebetween, user convenience and design

feature can be improved while preventing. tbe incomplete
accommodation of the dryer filter.

10 While the invention has been shown and described with
respect to the preferred embodiments, it will be understood
by those skill in the art that various changes and

modifications may be made without departing form the spirit

and scope of the invention as defined in the following

15 clalims.

-13-
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WHAT IS CLAIMED 1IS5:

1. A drum type washing and drying machine comprising:

a rotary drum for accommodating laundry therein;

a front frame for forming a front surface of a main
becdy ©of the washing and drying machine, wherein the front
frame is provided with a laundry loading/unloading opening
through which laundry 1s loaded into or unloaded from the
rotary drum;

a detergent dispenser accommodated in the front frame;

a dryer filter, accommodated 1n the front frame, for
collecting therein lint generated during a drying process; and

a control panel for setting an operation of the main
body and displaying an operating state thereof;

wherein the dryer filter and the detergent dispenser
are substantially symmetrically disposed with respect to the
control panel interposed therebetween, and

wherein a forwardly biased handle cover is rotatably
installed on a front face of each of the detergent dispenser
and the dryer filter, and the handle covers are almost

symmetrically disposed with respect to the control panel.

2 . The machine of c¢laim 1, wherein the dryer filter and
the detergent dispenser are allowed to be drawn out of the

main body forwardly.

3. A drum type washing and drying machine comprising:

a main body;

a water tub suspended by a suspension structure;

a cylindrical rotary drum having a bottom surface to
accommodate laundry therein, wherein the rotary drum has a
cylindrical surface provided with multiple drum perforations
communicating with the water tub;

a front frame for forming a front surface of a main

body of the washing and drying machine, wherein the front

-14-
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frame i1s provided with a laundry loading/unlcading opening
through which the laundry i1s loaded into or unloaded from the
rotary drum;

a detergent dispenser accommodated in the front frame,
wherein the detergent dispenser 1s allowed to be drawn out
forwardly from an upper portion of the front frame, and
detergent loaded 1n the detergent dispenser 1s dissolved in
water 1ntroduced 1nto the detergent dispenser from a water
supply valve and i1s supplied into the water tub;

an alr circulation channel for exhausting air from the
water tub, dehumidifying the exhausted air, heating the
dehumidified air and re-circulating the heated air back into
the water tub, wherein the ailr circulation channel includes
a rotating fan therein;

a dehumidification pipe constituting a part of the air
circulation channel and connected with the water tub;

a dryer filter provided on the air circulation channel
and 1ncluding a lint trap filter for collecting therein lint
generated during a drying process; and

a control panel for setting an operation of the main
body and displaying an operating state thereof, wherein the
control panel disposed 1s on the upper portion of the front
frame,

wherein the dry filter 1s disposed such that the
dehumidified alr by the dehumidification pipe passes through
the dryer filter before being heated, and allowed to be drawn
out forwardly from the upper portion of the front frame, and
wherein the dryer filter and the detergent dispenser are
substantially symmetrically disposed with respect to the

control panel interposed therebetween.
4 . The machine of claim 3, wherein a forwardly biased

handle cover is rotatably installed on a front face of each

of the detergent dispenser and the dryver filter, and the

-15-
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handle covers are almost symmetrically disposed with respect

to the control panel.

CASSAN MACLEAN

307 Gilmour Street
Ottawa, ON, Canada
K2P 0OP7/

Agents for the Applicant
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