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DRUM TYPE WASHI NG AND DRYI NG MACHINE Field of the Invention

5 The present

invention relates to a drumtype washing and drying machi ne

. controlli i rinsing, dewatering and drying processes in a rotary
drum havi |mlllmmmwmu tially horizontal or slanted rotationdd2 #&Bs2yL0

Background of, t

I nvention There is shown in Fig. 7 a prior art drumtype

washing and drying machi ne. Hereinafter, the configuration thereof wll
be described in detail. 15 As illustrated in Fig. 7, housing 1 accommpdates
therein water tub 4 suppant ed dy o gl W@lANY iy Sispersitons 2 and danpers
3. An opening of water tub 4 is opened and closed by door 5 and rotary
drum6 is rotatably nounted in water tub 4. Rotary drum 6 is operated by

| aundry nmotor 7 20 and a nunber of water passing holes 8 and baffles 9 are
prepared t hergid .o \Washk watwemtsiuppl y val ve 10 for supplying water into

water tub 4 and cooling water supply valve 11 for supplying cooling water
are installed in housing 1. Prepared at water tub 4 is drain outlet 12
which 25 communicates with drain pipe 14 via drain valve 13. -1

5

The present invention relates to a drum type washing

and drying machine controlling washing, rinsing, dewatering

and drying processes in a rotary drum having a substantially

horizontal or slanted rotational axis.

10 Background of the Invention

There is shown in Fig. 7 a prior art drum type washing

and drying machine. Hereinafter, the configuration thereof

will be described in detail.

15

As illustrated in Fig. 7, housing 1 accommodates

20

therein water tub 4 supported by a plurality of suspensions
2 and dampers 3. An opening of water tub 4 is opened and
closed by door 5 and rotary drum 6 is rotatably mounted in
water tub 4. Rotary drum 6 is operated by laundry motor 7
and a number of water passing holes 8 and baffles 9 are

prepared therein. Wash water supply valve 10 for supplying

‘water into water tub 4 and cooling water supply valve 11 for

supplying <cooling water are installed in housing 1.
Prepared at water tub {4 is drain outlet 12 which

communicates with drain pipe 14 via drain valve 13.
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* 2 2. FEB 2007 Blower 15 functioning to blow air into water tub 4 through
air-injection opening 16, heater 17 in communication .wth blower 15, and
heat exchanger 18 in communication with water tub 4 and bl ower 15, and
cooling water hose 19 5 directly connected to cooling water ggppn¥aﬁglve 11
and opened toward heat exchanger 18 constitute a drying air ch§ tion
path (for exanple, see Japanese Lai d-open Publication No. 1997-215893).
The drum type washi ng and drying machi ne configured as 10 described above
is operated as follows. Upon initiating a washing process by | oading

| aundry arti cl es Blowe r ot ar yf udaimonB nowash wetcer supplinteal watdf itsbopéned
to fill fresh water in water tub 4 up to a predeterm ned | evel. Next,
rotary drushBoighdeivehnjectbtateratiapoub, Sheatainl7and theminadedids

| aundry articles are subject to repeated |ift-up and drop notions by
baffl es 9 andtlreloeshed by andshiead faxahengdarh 1§ hen afemehni aphten of1th
droppi ng on a surface of the water. Upon term nation of the washing
process, theab@shitP f14i @ndi sPyPuphed:Phr iifh e ning p¥eterpyheperatf ng
drain valve 13. 20 After finishing the water drainingpﬁrocess, the laundry

articles ard defkater SPBFTGat FRg ¥ bt Y dMFhE afUBPhY gh e F'ét atlilon®%peed
of 00Ut 1000 ALTI Loy, SEmieri 0, Biseeos o T 2ofoLLoved BY 391K .
circulation path (for example, see Japanese Laid-open
Publication No. 1997-215893).
The drum type washing and drying machine configured as
10 described above is operated as follows. Upon initiating a
washing process by loading laundry articles into rotary drum
6, wash water supply valve 10 is opened to fill fresh water
in water tub 4 up to a predetermined level. Next, rotary
drum 6 1s driven to rotate at about 50 r/min, and the loaded
15 laundry afticles are subject to repeated lift-up and drop
motions by baffles 9 and are washed by washing fluid with
the aid of impact of‘dropping on a surface of the water.
Upon termination of the washing process, the washing fluid
is drained through drain pipe 14 by operating drain valve 13.
20 After finishing the water draining process, the laundry
articles are dewatered by rotating rotary drum 6 at & high
rotation speed of about 1000 r/min. The dewatering process
is followed by a.drying process.
In the drying process, rotary drum 6 is driven to

25 rotate to move up and down the laundry articles therein as



: 25 rotate to nove up and down the laundry articles therein as -2 2 2 FEB
2007 in the washing process and, at the same time, hot air heated by
_ blower 15 and heater 17 is supplied to the laundry articles in rotary drum

6 through air injection opening 15, so that noisture int Ay
article is heated and 5 evaporated therefrom The hot air gﬁ%kgﬁﬁﬁﬁb

therein vapor is directed to heat exchanger 18 to be cool ed down and

dehum dified by a heat exchange process induced by a mxing wth cooling
wat er provided from cooling water supply valve 11 to heat exchanger 18 via
- cool i ng wat@r thes#2pgimph @ TPFe@Eh@Ricdi fAted N rsams (tHER r &fedtidd NEptREat er
17 and re- directed in rotary drum6, _In this way, a series of drying
process cy?Wesbg?ﬁeExetgtéHFiF%ﬁé%@F, SlchtrisePPareddr bh ty e WaSRARY and
drying machine.havi.ng the aboye descrjbed configuration suffers 15 from
Certarn or QBACRE Al TRy AL § oEhPpopE BRFTREAPEEraTSEEERanE Shace
required fqr separately jnstalling.duct- shaped_heat.exchanger 18 in
housi ng 1 %§Vi§§a%es??¥%tgﬁe Hhe%gfbn ?Uﬁﬁgﬁheﬁfg%ﬁl8rd%§ %ﬁ?%ﬁ%ﬂ ufifform y

the | anindr gy 3lolblalees diLAdie H Y1 G DIRGESS: o LHRY s RE0ERERAIN (220

i ncrease the anount of circulating air. wever, suc exchang

whi ch per f gmsy debupidi figaticad by vovnglr nigki pg i dibied aidg,wi Lhgt he
cool ing water, produces a
dehumidified by a heat exchange process induced by a mixing
with cooling water provided from cooling water supply valve
11 to heat exchanger 18 wvia cooling water .hose 19. The
10 dehumidified air is then re-heated by heater 17 and re-

directed into rotary drum 6. In this way, a series of

drying process cycles are executed.

However, such prior art drum type washing and drying

machine having the above described configuration suffers

15 from certain drawbacks as follows. That is, it is difficult
to secure a space_required for separately installing duct-
shaped heat exchanger 18 in housihg 1 having restricted
dimensions. Further, in order to dry uniformly the laundry
articles in the drying process, it may be necessary to

20 increase the amount of circulating air. However, such heat
exchanger 18, which performs dehumidification by way of
mixing humidified air with the cooling water, produces a
problem of flying back of the cooling water, resulting in
introducing the cooling water into heater 17 or dampening

25 the dried laundry articles, if the amount of the circulating



: probl em of "flying back of the cooling water, resulting in introducing the
cooling water into heater 17 or. danpening 25 the dried |aundry articles,
_if the amount of the circulating -3 2 2 FEB 2007 air is inéﬁe ezm?
Summary of the Invention 5 It is, therefore, an object of th d%%%
invention to provide a drumtype washing and dryi ng machi ne capabl e of
executing heat exchange within the space of a conpact housing and, at the
sanme tinme, preventing the flying back of cooling water even when an
i ncreased anount of circulating 10 air is enployed, to thereby achieve an
uniformdrying of ideawseled.articles. To attain the object, there is
provided a drumtype washing and drying machine configured as follows: a
rotary drum having a substantially horizontal or slanted rotational 15

axis is incqr ede iy & watslc t4b having an opening for |oading and
unl oadi ng | ' fromthe rotary drum the opening of
the water tub being opened and <closed by a lid; a warmair is blown into
the rotary drumby a blower while heated by a heater; the heated air is 20
directed into thetratsgr yrieks tiE bye anasi rofleaw passape Wwhietlkntl sinvdegrat ed
with the water tub; a heat exchanger is fixedly installed in the air flow
passage, whichpisvifdd aMdium type washing and drying machine capable of
executing heat exchange within the space of a compact
housing and, at the same time, preventing the flying back of
cooling water even when an increased amount of circulating
10 air 1is employed; to thereby achieve an uniform drying of

laundry articles.

To attain the object, there is provided a drum type

washing and drying machine configured as follows: a rotary
drum having a substantially horizontal or slanted rotational

15 axis 1s incorporated in a water tub having an opening for
loading and unloading laundry articles into and from the
rotary drum, the opening of the water tub being opened and
closed by a lid; a warm air is blown into the rotary drum by
a blower while heated by a heater; the heated air is

20 directed into the rotary drum by an air flow passage which
is integrated with the water tub; a heat exchanger is
fixedly installed in the air flow passage, which is fed with
the cocoling water by a cooling unit, wherein the heat
exchanger has an uneven cooling surface.

25 In accordance with the present invention, there 1is

provided a drum type washing and drying machine including: a



: the cooling water by a cooling unit, wherein the heat exchanger has an
uneven cooling surface. 25 In accordance with the present invention, there
~is provided a drumtype washing and dryi ng machi ne incl udi e gg 2 FEB
© 2007 rotary drum having a substantially horizontal or sIan?gd ﬁ§3 tional
axis; a water tub incorporating the rotary drum therein and having an
opening for | oading and unloading |laundry articles into and fromthe
rotary drum a lid for 5 opening and cl osi ng the opening of the water tub;

heater f ki ir, a bl f or i ng th ir_jnto  th
otary drunfod hi PO bastags, FRLGGPALCALNlt HACHE SR br CPuB TEre
directing the warm ajr_blown by the blgwer i t

exchanger {1 So T st BT FE8 P et Sha O r (PP B RASEARS: "k 2 Eaol (g ni ¢

for supplylfg, £00! 1g VALET.LO dNeJReal exChangalo ier ebidl e tedling

exchanger has an uneven cool1ng sur Descri ption of the Draw ngs

15 The above,ang. ot her i ebLectsrandfeakusgs cgk the o By egenh; i Bvantd ofbmi | |
becone apparent fromthe followi ng description of preferred enbodi nents

given isn cofpdiiCid OBndWel Bsthe aceompanimy oif avhagsater Wuchia 2edfigr 1
shows a vertical cross sectional view of a drum
for making warm air; a blower for blowing the warm air into
the rotary drum; an air flow passage, integrated with the
water tub, for directing the warm air blown by the blower
into the rotary drum; a heat exchanger fixedly installed in
10 the air flow passage; and a cooling unit for supplying

cooling water to the heat exchanger, wherein the heat

exchanger has an uneven cooling surface.

Brief Description of the Drawings

15

The above and other objects and features of the
present invention will become apparent from the following
description of preferred embodiments given in conjunction

with the accompanying drawings, in which:

20 Fig. 1 shows a vertical cross sectional view of a drum
type washing and drying machine in accordance with a first
preferred embodiment of the present invention;

Fig. 2 offers a perspective view of a heat exchanger
of a drum type washing and drying machine in accordance with

25 a .second preferred embodiment of the present invention;

Fig. 3 gives a perspective view of a heat exchanger of



: type washi hg and drying machine in accordance with a first preferred
enbodi ment of the present invention; Fig. 2 offers a perspective view of a
_ heat exchanger of a drumtype mashlng and dryi ng machi ne in accordance
with 25 asecond preferred enbodi ment of the present inventin; FEB @073

gi ves a perspective view of a heat exchanger of -5 2 2 FEB 20" a drum
type washing and drying machine in accordance with a third preferred
enbodi ment of the present invention; Fig. 4 presents a perspective view of

2 heat exchanget, Gl rum e, yeshy ng, andoryE ngomehi g fn.agogrdance

with 5 a fo resen rnvention

|| lustrat 63,3, pepIpgetlve ngQReﬂth%%ttP%X?Q%@%%FeQRV ndium. type washing

and dryi ng mac accordance wth preferre enbodlnent of the

present inventign, 19 EkgseﬁtgeQ'ﬁE?sBeE%E%Qe%ﬁbWeo¥'%WH@Eﬁié%%ﬂé
exchanger of a drum type washing and drying machine in accordance mnth a

si xth pref err ad qeahodiypRnty 26h ithhe apre s dvwenrttions ianddddtdahder amicdes a
vertical cross sectional view of a prior art drumtype washing and drying

machi ng. 1% Betakhegrbesctriept iconoafimthe Brfefrérer edcErbadiineerhs ioHer ei nafter,
the preferred enbodi nents of the present
Fig. 5 illustrates a perspective view of a heat
exchanger of a drum type washing and drying machine 1in
accordance with a fifth preferred embodiment of the present
invention;
10 Fig. 6 depicts a perspective view of a heat exchanger

of a drum type washing and drying machine in accordance with

a sixth preferred embodiment of the present invention; and

Fig. 7 provides a vertical cross sectional view of a
prior art drum type washing and drying machine.

15

Detailed Description of the Preferred Embodiments

Hereinafter, the preferred embodiments of the present

invention will be described with reference to the

20 accompanying drawings, wherein like parts to those of the
prior art washing and drying. machine are designated with

like reference numerals, and descriptions thereof will be

not repeated. Further, the present invention is not limited

to the preferred embodiments to be described hereinafter.



i nvention will be described with reference to the 20 acconpanyi ng dr aw ngs,
wherein. |like parts to those of the prior art washing and dryi ng nachi ne
_are designated with |ike reference nunerals, and descriptions thereof wll
be not repeated. Further, the present invention is not |ini22dFEBMhe
preferred enbodi nents to be described hereinafter. 25 -6 2 2 FEB 2007
(Preferred enbodinent 1) As illustrated in Fig. 1, suction duct 20 and
water tub 21 are formed in one body and suction air inlet 22 is 5
incorporated in water tub 21. at exchanger 23, e.g., of a plate shape, is
fixedly instalIeggfﬁ%gﬁﬁ??oﬁmaggfmﬁﬁé tl]grovided at g r ear sige of matgr tub
21 is fan case 24 "including therein blower 25 for blowng a warmair into
rotary drum 6 and heater 26 for heating warmair bl own by 10 bl ower 25.

Duct 27 connect SAgucitﬂl%%t%Ctte@Oiﬁn?-togan £258,244 on SUtldronm @ueh 20,5 e
case 24 and duct 27 constitute alr ﬁ w passage 28, a part of air flow

passage 28,..8 %1 sHE! ir@RmedUCH, 20nbebBayi ReRr paratesh | i mataletul222lis Al r
flow passage 28 is configured to guide the warmair blown by 15 bl ower 25

into retary ddHpateeplimgeaed rcshipply wabve e28hbageirnBoducing cdold ng
wat er to heat exchanger 23 through cooling water hose 30
plate shape, is fixedly installed in suction duct 20.
Provided at a rear side of water tub 21 is fan case 24
including therein blower 25 for blowing a warm air into
rotary drum 6 and heater 26 for heating warm air blown by
10 blower 25. Duct 27 connects suction duct 20 and fan case 24.

Suction duct 20, fan case 24 and duct 27 constitute air flow

passage 28, a part of air flow passage 28, e.g., suction

duct 20 being incorporated 1in water tub 21. Air flow

passage 28 1is configured to guide the warm air blown by
15 blower 25 into rotary drum 6.

Cooling water supply valve 29 for introducing cooling
water to heat exchanger 23 through cooling water hose 30
constitutes a cooling unit with cooling water hose 30. Heat
exchanger 23 has an uneven cooling surface. Various heat

20 exchangers in acéordance with the present invention will be
described in the following embodiments.

An operation of the above configuration will now be
described hereinafter. Operations of washing, rinsing and
dewatering process thereof are identical to those of the

25 . prior art configuration and desCriptions thereof will be

omitted.



- constitutes a cooling unit with cooling water hose 30. Heat exchanger 23
-has an uneven cooling surface. Various heat 20 exchangers in accordance
“with the present invention will be described in the foll oV h§FE8nIHFdi nent s
" An operation of the above configuration will now be described hereinafter.
Operations of washing, rinsing and dewatering process thereof are
identical to those of the 25 prior art configuration and descriptions
thereof will be omtted. -7 2 2 FEB 20P In the drying process, the warm

air bl own by bl ower 23 . .i‘ﬂ‘r?ia%g%c%%sf)gﬁk%frré?ﬁ\a%qrdib&%%e% ) NHQ, 9t 8ky

drum6 through air injectio eni ng eat éd air undergoes heat

exchange wi{d Lo dam,}aundi.arphelam i Bikakaty drim 5.8: Lhusagont 8l ning

noi sture therein. the noist air 1s or war into suction duct 2

through sucii,fugH raifl eh22vioRt opbheRgt B theecaghicrg waler;idauwseal ong
a surface of slanted hea% exchanger 23; e.g., of a plate shape, to

t her eby codleowkdieatgexehangehe 23amp0 1%hadigi strwanmsaiin frorsarded vt o
suction duct 20 cones into contact wth the surface of heat exchanger 23
whi | e bosi g hdats ateh tei migh et i fe etthe ddrien delTiingi ftined mosartmagdinr iiss
directed into fan case 24 through connection duct 27 to be re-heated by
heat er 26 amrwdeted sintee duactad duct 20 through suction air inlet 22,

at which time the cooling water flows along a surface of
slanted heat exchanger 23, e.g., of a plate shape, to
thereby cool down heat exchanger 23.

10 The moist warm air forwarded into suction duct 20
comes into contact with the surface of heat exchanger 23

while losing heat and being dehumidified. The dehumidified

warm air 1is directed into fan case 24 through connection
duct 27 to be re-heated by heater 26 aﬁd then is re-directed
15 into rotary drum 6 through air injection opening 31. The
cooling water flowing down along the surface of heat
exchanger 23 is drained through dfain outlet 12 of water tub

21, drain valve 13 and drain pipe 14.
As described above, in the present embodiment of the
20 present invention, suction duct 20 for directing the warm
air blown by blower 25 into rotary drum 6 is integrated with
water tub 21; heat exchanger 23, e.g., of a plate shape, is
fixed in suction duct 20, i.e., in air flow passage 28; the
cooling water 1is introduced to heat exchanger 23 by the
25 cooling unit; and heat exchanger 23 has an uneven cooling

surface. Such configuration of the present embodiment



15 into rotary, drum6 through air injection opening 31. The cooling water
fl owi ng down along the surface of heat exchanger 23 is drained through
drain outlet 12 of water tub 21, drain valve 13 and drain pipe 14. As
descri bed above, in the present enbodi nent of the 20 presiQ; kgwﬂﬂtion,
suction duct 20 for directing the warm air bl own by bl owe g rnto rotary
drum6 is. integrated with water tub 21; heat exchanger 23, e.g., of a

pl ate shape, is fixed in suction duct 20, i.e., in air flow passage 28;
the coolin ter (s introduced to heat .exchanger 23 by the - ol.kng
unit; and f ﬁw‘éicﬁbﬁgé}e% ﬁ%\gh%ﬁg%ng\s’eﬁgeco%ﬁ %rm%%)rflécet.hesucrgagg bt
configuration of the present enbodiyent -8 22 FEB 7 | heat
exchange t 5°BB%p rESPﬁéggiELTth%%gg%rbft§go§€§EtE%%%E?ﬁgpigx %?% er,gthe

heat exchapge exgeyted at nddie sHilags ofr egle pxcnanget d3speeventsothe

di spersing o e cooling water as experienced in the prior art washing 5

and dryingrpechigag 1aRd, watet hgsSaB it cesupph esses ghier f4yt ngabackgof
the cooling water evéen though the amount of air is increased, which in

turn facil hhat e yamunnbenmmedratid)g of the | saner yiaeti cdgspaddsss the
term nation of the drying process w thout introducing the cooling water to
10 heater 26yi(Pretekr ed enbwdcoehin@)water even though the amount of
air 1s increased, which in turn facilitates an uniform
drying of the laundry articles after termination of the

drying process without introducing the cooling water to

10 heater 26.

(Preferred embodiment 2)

As shown in Fig. 2, heat exchanger 32, e.g., of a

15 plate shape is configured to have an uneven cqoling surface
320 and is mounted in a suction duct: (not shown)
constituting ‘an air flow passage. Cooling surface 320 of

heat exchanger 32 is formed by using at least one horizontal
cooling surface 320a and at least one vertical cooling

20 surface 320b, arranged alternately and slanted substantially
parallel to the direction of air flow 41, which constitutes
a stepped shape as a whole. The rest of the configuration
is substantially the same as in the first preferred
embodiment. | |

25 An operation of the above configuration will now be

described. The basic operations of the drying process are



- As shown ih Fig. 2, heat exchanger 32, e.g., of a 15 plate shape is
configured to have an uneven cooling surface 320 and is nounted in a

. suction duct (not shown) constituting "an air flow passage. Cooling
surface 320 of heat exchanger 32 is fornmed by using at |ea$? 668 2007

hori zontal cooling surface 320a and at |east one vertical cooling 20 .
surface 320b, arranged alternately and slanted substantially parallel to
the direction of air flow 41, which constitutes a stepped shape as a

whol e. The 1 o8t ol Lha eonbbguialti ool S ibhst anti Bhby Fiessans d dind he

first preferre n operation of the above configuration

wi | I now b GldrRed The Rasi-e 10per atHans ofyitihe pdr yig tRiocess are -9
2 2 FEB 20%?tQ§§bstan%V§1ly ideﬁtﬁcal to thosevgh the first preferred

ermbodi ment and degcrinet | PNgiihepeekedk) | Whg 1@MdHedcobDi hlie wdkirng Jnywacess,
while the cooling water fl'ows and drops down along the surfaces of slanted
heat exchanggr d@E2,dddntakesg | ongesutifaeekonft ke anael ngamtercitanddow
fromtop to bottom of heat changer 32 and, at the sane tinme, a heat
exchange ar¥g iist i tekeaskdngéhershy fapr ohiengothengdmwgiteg afcf ifdicenciron n

t he present enbodi ment descri bed above, since the 10 cooling surface of
heat exchartger B2 bsttommed ihead stleppeer 32 and, at the same time, a

heat exchange area 1s increased, thereby improving the
drying efficiency.

In the present embodiment described above, since the

10 cdoling surface of heat exchanger 32 is formed in a stepped

shape slanted substantially parallel to the direction of air

flow, the cooling water flows and drops down therealong at a

lower speed and easily spreads over heat exchanger 32 to
fhereby secure enough time and area for coming into contact
15 with a humid circulating air, enabling an efficient heat

exchange.
(Preferred embodiment 3)

20 As illustrated in Fig. 3, heat exchanger 33, e.g., of
a plate shape 1is configured to have an uneven cooling
surface 330 and is mounted in a suction duct Knot shown)
constituting an air flow passage such that cooling surface
330 thereof is formed by using at least one horizontal

25 cooling surface 330a and at least one vertical cooling

surface 330b. One or more'grooves 34 are formed on at least

_10_



shape ‘sl anted substantially parallel to the direction of air flow the
cooling water flows and drops down therealong at a |ower speed and easily
. spreads over heat exchanger 32 to thereby secure enough tin®e gpgl 2807ea for
comng into contact 15 with a humd circulating air, enabling an efficient
heat exchange. (Preferred enbodinent 3) 20 As illustrated in Fig. 3, heat
exchanger 33, e.g., of a plate shape is configured to have an uneven
cooling surface 330 and is mounted in a suction duct (not shown)

constituting an air flow.passage .such that caqoling surfa 33 reaf is
formed by @3EngfatNeesS R I‘?glrrifsflgﬁtsalo é“ec%oleuxr%gl %\ L?refragjg3 3%1)26 yr%m%?

| east one vertical cool.i r.f 3 ve : f or med
on at |east® Ebfoaf A Eé§%§%%lg%§e§é¥%ee’%eﬁegf% f%gzbg%“o?g(ﬁlehaeﬁj’r%e'
exchanger [ o1 at etgpm Red,degree, sief arallqn, about
90 degree,%éi69a9%€§aﬁﬁgdé%ggg§?onﬁ§Fﬁf% cooling aater. Eveﬁ thougﬁ% in

Fig. 3, the,grppyes 334 havegheencdestyi bedet oodavedasershape ©f Bastrai ght
line, the grooves 34 may have a waveform shape, a zigzag shape or the

like. Fhe rsestpeofort he staenfjrgunatiegn tirse sphsdwd i3 Inay they saeiae fiornt he
second preferred enbodi nent. An operation of the above configuration wll
now be shape, a zigzag shape or the like. The rest of the
configuration 1is substantially. the same as 1in the second
preferred embodiment.
An operation of the above configuration will now be

10 described hereinafter. The basic dperations of the drying
process are substantially identical to those of the first
preferred embodiment and descriptions thereof will bLe
omitted.

In the drying process, while the cooling water flows

15 and drops down along the surfaces of slanted heat exchanger
33, . the cooling water is guided by the grooves 34 to thereby
be spread over the entire surface of heat exchanger 33,
which in turn increases the heat exchange area. As a result,
the drying efficiency is enhanced.

20 As described above, since heat exchanger 33 1is
configured to have one or more grooves 34 on at least one of
the cooling surfaces thereof at a predetermined degree,
preferably about 90 degrees, to the flowing direction of the
cooling water in the present embodiment, the cooling water

25 is guided by grooves 34 énd thus 1is spread over the entire

surface of heat exchanger 33 to thereby increase the heat

-11-



10 descri béd hereinafter. The basic operations of the drying process are
substantially identical to those of the first preferred enbodi nent and
~descriptions thereof will be omtted. In the drying process, while the

" cooling water flows 15 and drops down al ong the surfaces of 2¢l ggg @i07heat
exchanger 33,.the cooling water is guided by the grooves 34 to thereby be
spread over the entire surface of heat exchanger 33, which in turn

i ncreases the heat exchange area. As a result, the drying efficiency is

enhanced. 20 AsrdesGireRed caRove,, Spee-heat t%cta@gq%@ 33risiepenfigured to
have one or nore ‘grooves 34 on at |east one of the cooling surfaces
thereof at a predeternm ned degree, preferably about 90 degrees, to the
flowng direction of the cooling water in the present enbodi nent, the
cooling water 25 (rsefurded bybgraoees 34 and thus is spread over the entire
surface of heat exchanger 33 to thereby increase the heat -11 2 2 FEB 2007
exchange area, thereby inproving the drying efficiency. (Preferred
enbodiment 4) 5 As illustrated in Fig. 4, heat exchanger 35, e.g., of a

pl ate shape is cbafiglnedresedave dnaren comtithgexohenges 3andei § - nogit ed
in a suction duct (not shown) constituting an air flow passage. Heat

radi ati on @iﬁ&qa?EﬁQﬁ&ﬁC&@d%ﬂng%gﬁred to have uneven cooling surfaces

and is mounted in a suction duct (not shown) constituting an

air flow passage. Heat radiation fins 36 are provided at a

rear side of at least one of the cooling .surfaces of heat

10 exchanger 35. The rest of the configuration is

substantially the same as in the second preferred embodiment.

An operation of the above configuration will now be

described hereinafter. The basic operations of the drying

process are substantially identical to those of the first

15 preferred embodiment and descriptions thereof will be

~omitted.

In the drying process, when the cooling water flows

and drops down along the surfaces of slanted heat exchanger

35, the heat exchange area may be increased owing to heat

20 radiation fins 36 prepared at the rear side thereof, thereby
improving the drying efficiency.

As described above, since heat radiation fins 36 are

.provided at the rear sidé of at least one of the cooling

surfaces of heat exchanger 35 in the present embodiment, the

25 contact area with the moist circulating air can be secured

sufficiently, which enables an efficient heat exchange.

-12-



rear side of at |east one of the cooling surfaces of heat 10 exchanger 35.
The rest of the configuration is substantially the same as in the second

_ preferred enbodi nent. An operation of the above configuration will now be
" described hereinafter. The basic operations of the drying pRacEss 2Mfe
substantially identical to those of the first 15 preferred enbodi nent and
descriptions thereof will be omtted. In the drying process, when the
cooling water flows and drops down al ong the surfaces of slanted heat
exchanger 35, the heat exchange area nay be increased owing to heat 20
radiation fins 36 prepared at the rear side thereof, thereby inproving the
drying efficiency,. A? descri bed above, _since heat radiation fins 36 are
.provided at the'FESFeEF8E BMPQEIMERSt 2bne of the cooling surfaces of heat
exchanger 35 in the present enbodi nent, the 25 contact area with the noi st
circulating air can be secured sufficiently, which enables an efficient

heat exchange. -%gsgﬂ%aﬁgBi%ngggPr%ferﬁggte@&%%a%%gg 527Ase§ own ia Eig.

5, heat exchanger : 57pl at e shape 1's “configuredt'd have

unevenscooldng SWHALES 38Nty duunied,d nf /Uctdn iq'l-!%tsdr@%tce%h@‘@")
constituting an air flow passage. Cooling surfaces 38 of heat exchanger 37
and i1s mounted in a suction duct {(not shown) constituting an
air flow passage. Cooling surfaces 38 of heat exchanger 37
are hydrophilically treated. The rest of the configuration
is substantially the same as in the second preferred
10 embodiment.

An operation of the above configuration will now be

described. The basic operations of the drying process are

substantially identical to those of the first preferred
embodiment and descriptions thereof will be omitted.

15 In the drying process, while the cooling water flows
and drops down along the surfaces of slanted heat exchanger
37, the cooling water is rarely formed into drops due to the
hydrophilically treated cooling surfaces 38 of heat
exchanger 37, so that the cooling water is easily spread

20 over the surfaces of heat exchanger 37 to thereby improve
the drying efficiency.

As described above, since cooling surfaces 38 of heat
exchanger 37 are subject to a hydrophilic treatment in the
present embodiment, the cooling water rarely exists in the

25 form of drops on the surfaces of heat exchanger 37 and thus

uniformly spreads along the steps of heat exchanger 37,

_13_



are hydrophilically treated. The rest of the configuration is
substantially the sane as in the second preferred 10 enbodi nent. An
operation of the above configuration will now be described. 2Ph@gEBBIEC
operations of the drying process are substantially identical to those of
the first preferred enbodiment and descriptions thereof will be omtted.
15 In the drying process, while the cooling water flows and drops down
al ong the surfaces of slanted heat exchanger 37, the cooling water is

rarely formed into drops due to the hydrophilicall ed cooling
surfaces 380" h%%}fa”%%h’%h erPRPE LY %/ﬁa “?%ee%%o r|¥C‘}1églr\;\eﬁ'er is easily
spread 20 over the surfaces of heat exchanger 37 to thereby inprove the
drying efficiency. As described above, since cooling surfaces 38 of heat

exchanger 37 ar e 5uli8ct d Qnd S HPRNId)i ¢ treatment in the present
enbodi ment, the cooling water rarely exists in the 25 formof drops on the

surfaces of heat exchanger 37 and thus unifornmly spreads along the steps
of heat exchanger 37, -13 2 2 FEB 2007 which enhances the capacity of
heat exchanger 3% §Reeferiredregbodi menkat) &xdsarsdramn3ion Fegg. 6, dfead
exchanger 39, e.g., of a plate shape is configured to have an uneven
cooling susf@&ce shape is configured to have an uneven cooling surface
390 and 1s mounted in a suction duct (not  shown)
constituting an air flow. One ore more slits or water
channels 40 are formed at heat exchanger 39 in_the slanted
10 direction thereof. Thé rest of the configuration 1is
substantially the same as in.the second preferred embodiment.
An operation of the above configuration will be
described. The basic operations of the drying process are
substantially identical to those of the first preferred
15 embodiment and descriptions thereof will be omitted.
In the .drying process, the cooling water flows and
drops down along the surfaces of slanted heat exchanger 39
having slits 40 in the slanted direction thereof. After
completion of the drying process, the water remaining on the
20 heat exchange surfaces flows down along slits 40 formed at
heat exchanger 39, so that generation of rust and mold at
the heat exchange surfaces due to the remaining water can be
prevented, thereby maintaining the drying efficiency of heat
exchanger 39.

25 As described above, since there are formed one or more

slits 40 at heat exchanger 39 in the inclined direction

-14-



390 and is mounted in a suction duct (not shown) constituting an air flow.
One ore nore slits or water channels 40 are fornmed at heat exchanger 39 in
~the slanted 10 direction thereof. The rest of the configuratipp geB 2007
substantially the same as in the second preferred enbodi nent. An operation
of the above configuration will be described. The basic operations of the
drying process are substantially identical to those of the first preferred
15 enbodi nent and descriptions thereof will be onitted In the drying
process, the cooling water flows and drags down ge surfaces af

g a%ﬂs

sl ant ed heéﬁ“@%@ﬁhnéér‘éﬁf R&FEAG ts| FR8O m?ﬂtthe‘ 8 e¥ttoh *°
thereof. After co tion of the dr I ogces Hy
the 20 heatPT&XX 1PF aE T8 H O0E §5Mn éﬁong s % ornegg&% dg%

exchanger gghtgo?%g %e%ﬂéﬁ'é;EQén£Es%H@‘ fB%&ha%g Eﬂﬁxﬁe@ﬁee%%h%ﬂﬁﬁ.

surfaces d nalnlng revented, thereby maintaining

the drying eff 3{ e@gng’{ehe%d exahangss . 8% 25¢ As riesssphed: abeve, since

there are forne nore slits 40 at heat exchanger 39 in the inclined

direction pcld ' hFRR 2QcdmddharRpfcHardie present enbodi nent, the
cooling water 1s prevented fromrenaining on the surfaces of heat
exchanger 39, whihChnien plrera rpeevenbs diengrsowtth wfe Miasehre troverdteion,
the heat exchanger has been described to have an uneven
cooling surface of a stepped shape. However, the uneven
cooling surface of the heat exchanger is not limited to a
10 stepped shape, but a waveform shape, a zigzag shape or one

or more protrusions and/or depressions.

As explained hitherto, the drum type washing and

drying machine in accordance with the present invention can
perform the heat exchange process within the limited space

15 of the compact housing and, at the same time, prevent the
flying back of the cooling water, even when an increased
amount of circulating air is employed, to thereby achieve a
uniform drying of the laundry articles. Accordingly, the

drum type washing and drying machine in accordance with the

20 present invention is useful for controlling the washing,
rinsing, dewatering and drying processes in the rotary drum
having a.subétantially horizontal or slanted rotational axis.
While the invention has been shown and described with

respect to the preferred embodiments, it will be understood

25 by those skilled in the art that various changes and

modifications may be made without departing from the spirit

_15_



remai ni ng water and deterioration of the capacity for the 5 heat exchange
acconpani ed thereby. In the preferred enbodi nents of the present invention,
_ the heat exchanger has been described to have an uneven cpplagepg2gprface of
" a stepped shape. However, the uneven cooling surface of the heat exchanger
isnot limted to a 10 stepped shape, but a waveform shape, a zigzag shape
or one or nore protrusions and/or depressions. As explained hitherto, the
drum type washing and drying machine in accordance with the present
inventi-on can performthe heat exchange process wthin the |im.ted space
15 of the eompastoheusihg tdwed, iavenhéosanes t ides insmcevent EhRe Py oMg Back
of the cooling water, even when an increased anount of circulating air is
enpl oyed, t@datthereby achieve a uniformdrying of the laundry articles.
Accordingly, the drumtype washing and drying machine in accordance with
the 20 present invention is useful for controlling the washing, rinsing,
dewat ering and drying processes in the rotary drum having a. substantially
hori zontal or slanted rotational axis. While the invention has been shown
and described with respect to the preferred enbodinments, it will be
understood 25 by those skilled in the art that various changes and
nodi fi cati ons may be nade w thout departing fromthe spirit -15 2 2 FEB
2007
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and scope of the invention as defined in the following clains. -16 2 2
FEB. 2007 CLAIMS 1. A drumtype washing and dryi ng machi ne conprising: a
~rotary drum having a substantially horizontal or slanted rotf\éi onag Xis;

" a water tub enclosing the rotary drum and having an opening férFib Qﬁng

and unl oading laundry articles into and fromthe rotary drum a lid for
openi ng and cl osing the opening of the water tub; a heater for naking warm
air; a blower for blowing the warmair into the rotary drum an air flow
passage, CLAMGrated with the water tub, for directing the warm air bl own
by the blower into the rotary drum a heat exchanger fixedly installed in
the air flow passage; and a cooling unit for supplying cooling water to the
- heat exchanger, wherein the heat exchanger has an uneven cooling surface,

- wherein 1he @oddurmtypeuwvhsttiag @ndtdgingeaacieire ftamgeisingicl udes al ternatel y

di sposed at | east one horizontal cooling surface and at |east one vertical

cooling surf a@&otdr?id?bm le8ag atdiibstantialipperigdntal Seslanfedsiotationahaxis; whol e
sl anted substantially parallel to the flow direction of the warmair

passi ng around | herhgalentii @R rotey diuflf 4H8 h¥ARg WSEheKIng ek IdaMingd

machi ne conprising: a rotary drum having a substantially horizontal or

sl ant ed i hS; At i rotary drum and having
an openi %ﬁg’& %"ngglé’d'?ﬁ'g‘awa%@‘d%'ﬁ%ﬁﬁrﬁéfrﬁﬁﬁﬂﬁgﬁjﬁ%ﬂd{@%s into and fromthe
rotary drum a lid for opening and closing the opening of the water tub;

a heater for making warm air;

a blower for blowing the warm air into the rotary drum;

an air flow passage, integrated with the water tub, for directing the warm

air blown by the blower into the rotary drum;

a heat exchanger fixedly installed in the air flow passage; and

a cooling unit for supplying cooling water to the heat exchanger,

wherein the heat exchanger has an uneven cooling surface, wherein the
cooling surface of the heat exchanger includes alternately disposed at least one
horizontal cooling surface and at least one vertical cooling surface, which
constitute a shape of a set of stairs as a whole slanted substantially parallel to

the flow direction of the warm air passing around the heat exchanger.

2. A drum type washing and drying machine comprising:
a rotéry drum having a substantially horizontal or slanted rotational axis;
a water tub enclosing the rotary drum and having an opening for loading
and unloading laundry articles into and from the rotary drum;

a lid for opening and closing the opening of the water tub;

17



a lidfor opening and closing the opening of the water tub; 17 2 2 FEB
20U? a heater for making warmair; a blower for blowng the warmair into
. the rotary drum an air flow passage, integrated with the waber 5 for
directing the warm air blown by the blower into the rotary druny a Teat
exchanger fixedly installed in the air flow passage; and a cooling unit for
supplying cooling water to the heat exchanger, wherein the heat exchanger
has an uneven cool i nfg surface, and the cooling surface is provided with at
| east one gro@vheater Ogmahlm@\l\@fmaﬁlt, of the cooling water therethrough. 3.
A drum type washi ng and drying machi ne conprising: a rotary drum having a
subst ant i al | yahmdoweofurdlowingshaniarth aioirdoitoe sdtapxdrim; a water tub encl osi ng
the rotary drum and havi ng an opening for |oading and unloading |aundry

articles intoaardr flowpaisbage ohtsgratddumith thd wetdrdub ofoe miiregtimg thecvagnng t he
opening of the water tub; a heater for nmaking warmair; a blower for

bl owi ng 4ihBIoWRY 15y fHe' bloWe? |ﬁtBQhé%téfy/dﬂfer an air flow passage i ntegrated
with the water tub, for directing the warm air blown by the blower into

the rotary dr%VHeﬁe%ﬁéannsfdllé@%l’hé Qﬁtﬂ%W Gs5daget BRgai r 1 ow

passage; and a cooling unit for® supplying cooling water to the heat

e b & ik R BR L B A ARinG et g R EBhadger T T 2ce, and

heat radiati on are prepa rear side i ng surface.
wherein the heat exchanger has an uneven cooling surface, and the

cooling surface is provided with at least one groove for guiding a part of the

cooling water therethrough.

3. A drum type washing and drying machine comprising:

a rotary drum havilng a substantially horizontal or slanted rotational axis;

a water tub enclosing the rotary drum and having an opening for loading
and unloading laundry articles into and from the rotary drum;

a lid for opening and closing the opening of the water tub;

a heater for making warm air;

a blower for blowing the warm air into the rotary drum;

an air flow passége, integrated with the water tub, for directing the warm
air blown by the blower into the rotary drum;

a heat.exchanger fixedly installed in the air flow passage; and

a cooling unit for supplying cooling water to the heat exchanger,

wherein the heat exchanger has an uneven cooling surface, and heat

radiation fins are prepared at a rear side of the cooling surface.
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18 2 2 FEB 2007 4. The drumtype washing and drying machi ne of any one of

claims 1 to 3, wherein the cooling surface is hydrophilica??yepmgged. 5.
The drum type washing and drying machine of claiml or 3, wherein one or

" nore slits are fornmed at the heat exchanger in a slanted direction thereof

to guide at |least a part of the cooling water therethrough. 6. A drumtype

washi ng and dryi ng machi ne conprising: a rotary drum having a substantially

hori zontgl or Tﬁb%}hﬁﬂtyrp_@t\ﬁé%rﬂﬁ@:anﬁgi:r?ing rﬁa\eﬁih@roftmng&fbpé' s g g otary

drum and havi ng an opéning for | oading- and unl oadi aundry articles into

and fro : : |1 i cl osi ng the opening of the
wat er tl%'}é}%grﬁteezaﬁ&leorhqptﬁurfﬁagﬁiI%gyz\/’vgbrrp%ﬂ%?py ﬂgagﬁ{bgwer for blowng the warmair
into the rotary drum an airflow passage, integrated with the water tub,
for directing the warm air blown by the blower into the rotary drum a

. heat exchanger_fixedly installed in the air flow passage; and a cooling
unit for -supp::ryl}‘fe uﬁbélpﬁr}’@ja p@Angdgrying ’H@%‘?'”@ﬁﬁ%\@efgr%hwp'@ﬁ”ﬂﬁ‘@ heat
exchanger has an uneven cooling surface, and the cooling surface of the
heat exchamges slits arerfaemed mtdhe hegpexchangss ing slantad diseginnathereef tp
parallel to the flow direction of the warmair passing around the heat
exchangegyide @t lagist agiant oftbexsoling yvaten thecethraugtydrophilically treated. 18a
22 FEB 207
6. A drum type washing and drying machine comprising:
a rotary drum having a substantially horizontal or slanted rotational axis;
a water tub enclosing the rotary drum and having an opening for loading

and unloading laundry articles into and from the rotary drum;

a lid for opening and closing the opening of the water tub;

a heater for making warm air;

a blower for blowing the warm air into the rotary drum;

an a_ir-flow passage, integrated with the water tub, for directing the warm
air blown by the blower into the rotary drum;

a heat exchanger fixedly installed in the air flow passage; and

a cooling unit for supplying cooling water to the heat exchanger,

*wherein the heat exchanger has an uneven cooling surface, and the
cooling surface of the heat exchanger is formed in a stepped shape, slanted
substantially parallel to the flow direction of the warm air passing around the
- heat exchanger, and

wherein the cooling surface is hydrophilically treated.

18a



7. A drumtype washing and drying machi ne conprising: a rotary drum having
a substantially horizontal or slanted rotational axis; a Wa?tgr tum
encl osing the rotary drum and havi ng an openi ng for | oading ¢! &8y adi ng
| aundry articles into and fromthe rotary drum a lid for opening and
closing the opening of the water tub; a heater for making warmair; a
bl ower for blowing the warmair into the rotary drum an air flow passage,

integrated wit , ' W air blown by the

bl ower i Zto th&edﬁ%}ﬁa{y@é g{at?}rﬁ%aa @QM@%‘%&#@%&W?@%W installed in the air
fl ow passage; and_a cooling unit faqr | yin oolin ter. to the heat
exchanger, whe? g?qﬂrvtﬁrgﬂhbg?mgﬁﬁ%%apf?ﬂ@?]%wﬁf?ﬁyéﬁ*%ﬂg@“’?ﬂ {'gﬂ?‘fa&‘é%h and
the cooling surface of the heat exchanger is forned in a stepped shape,
slanted  substhEe 1 englogingne EtERIRIMANGINANG 8 openingdoRdeading
passi ng around the heat exchanger, and wherein one or nore slits are

for med afndp@loaditg Bundan geticlesingo andftasa theiretast drymit her eof to gui de at

| east a part of the cooling water therethrough. 18b
a lid for opening and closing the opening of the water tub;

a heater for mak.ing warm air;

a blower for blowing the warm air into the rotary drum;

an air flow passage, integrated with the water tub, for directing the warm
air blown by the blower into the rotary drum;

a heat exchanger fixedly installed in the air flow passage; and

a cooling unit for supplying cooling water to the heat exchanger,

wherein the heat exchanger has an uneven cooling surface, and the
cooling surface of the heat exchanger i_s formed in a stepped shape, slanted
substantially paralle! to the flow direction of the warm air passing around the
heat exchanger, and

wherein one or more slits are formed af the heat exchanger in a slanted

direction thereof to guide at least a part of the cooling water therethrough.

18b



