; fge3e"W"T$6T, >B'Y, DRUM TYPE WASHI NG AND DRYI NG MACHI NE Fi el d of the

I nvention 5 The present invention relates to a drumtype washi ng and dryi ng
machi ne controlling washing, rinsing, dewatering and dryin n a
rotary drum having a substantially horizontal or slanted r%Wﬁ“Mﬁmmﬂmmmﬂs.
10 Background of the Invention There is shown in Fig. 7 a priok;sgkhk drum
type washing and dryi ng machi ne. Hereinafter, the configuration thereof
will be described in detail. 15 As illustrated in Fig. 7, housing 1
accommpdat es therein water tub 4 supported by ralj f suspensions 2
and danpers 3. An openiR&UMfTﬁﬁpeWAgHBNé g§BoBgth8a éb%¥g§ed by door 5 and
rotary drum6 is rotatably nounted in water tub 4. Rotary drum®6 is
operated by | aundry notor 7 20 and a nunber of water passing holes 8 and
baffl-es 9 age gqeggrggetgggghgroxash wat er supply valve 10 for supplying
water into g water supply valve |l for supplying
cooling water are installed in housing 1. Prepared at water tub 4 is drain
outlet 12 which 25 conmmuni cates with drain pipe 14 via drain valve 13.

Bl over €5 functi ofjdigptesbhew igivenitibs Wedeitdsibtd thraaugh aipei njastiingn
opening 16, heater 17 1n conmunication with blower 15, and heat exchanger
18 in comugheatdrgAng tihowies ¢obt doBthdl washing, andsdogli mgvadrearingose
19 5 directly connected to cooling water supply valve 11 and opened toward
heat exchanged #8yctans pirtotessesdiyi Ag ratarel Cowratiagi ngath SHRstad ,

- see Japanese Lai d-open Publication No. 1997-215893). The drum type washing
and drying imechizeetednbirgsiedtses rotaéderphed*alove is operated as fol | ows.

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 Eredetern1£3? Ijvel.n N%xt, rotary drum6 is driven to rotate
at ade§ 508 o4 = aundry articles are subject to

repeated |lift-up and drop notions by baffles 9 and are washed by washi ng
fluid with the aid of inpact of dropping on a surface of the water. Upon

term nation of the,washiggsphRaess. Fihe Wwashigid ofd Wird idyudr & sl wawsTagh
drain pipe 14 by operating drain valve 13. 20 After finishing the water
drai ni ng pr eeesAryiiey | AAOELYe ar t iet esnaf ee dewaher ednifyi guotedtiiony tlor eyt
drum6 at a high rotation speed of about 1000 r/min. The dewatering process
is fol | owed wiyl 1a ber ersg rdbecksigy detail.

15 As illustrated in Fig. 7, housing 1 accommodates
therein water tub 4 supported by a plurality of suspensions
2 and dampers 3. An Jpening 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
20 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

25 communicates with drain pipe 14 via drain valve 13.
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In'the drying process, rotary drum6 is driven to 25 rotate to nove up and
down the laundry articles therein as -2 in the washing process and, at
the sane tinme, hot air heated by blower 15 and heater 17 is supplied to the
| aundry articles in rotary drum6 through air injection opening 15, so that
noi sture in the laundry article is heated and 5 evaporated therefrom The
hot air containing therein vapor is directed to heat exchanger 18 to be
cool ed down and dehum dified by a heat exchange process induced by a m xi ng
wi th cooling water provided fromcooling water supply valve 11 to heat
exchanger 18 via gpgldNg 14t £inbESen L9y Fae Hfowlehur difted waiterd stthen
re-heated by heater 17 and redirected Tnto rotary drum®6. In this way, a
series of deyirBggBr @GeSS nG¥eitesnaiopeexerutle]. hdewamerl,7 Siuchogumivori carticlr um
type washi ng and "dryi ng machi ne having the above descri bed configuration
suffers 15 fiiem eadwairmn Ii,aviredkseas &ethemger That ins,cammuing aditfifonc ittt o
secure a space required for separately installing ductshaped heat exchanger
18 i n housi rgtkrhatvihg 4esind cteeldbvlimernisi,onsendFucbhéingi nwateer hasalryld
uniformy the laundry articles in the drying process, it nmay be necessary
to 20 ifcredseechdyanoanneotedi ricul goicddnai rvaterevaicpsicNahdgt tkcihdither
18, which perforns dehum dification by way of mxing humdified air with
the cool i ngorgner, peoateedad tpr 6BICEGR | ¥ nFPatkioite hé cObYing V&itter,
resulting in introduycing the cooling water_into heater 17 or d e ing 25
the dried | &k a&ioncl &2EH 1 (R anBUATPOF: t hESEI r SAPINTG ? “g*u Pq‘?”s

i ncreased. Supmary of the | ti It is, therefore, an object of the
present inve i&ﬁgﬁéoﬁrSV?dggqugﬂﬁﬁg de washing and drying machi ne capabl e
of executing heat. gxc e . W.Lhi he s e of . QRagt P

the sane tinme, pr%@%n_?ﬁ% F&%gfkgfhésga%%%bfﬁégg¥fng m&fﬁ?qg%gﬁ' en 5%;

I ncreaggd aﬁ%‘é’&trfi%reac'é WAt 09,10 r3ked SLMBbOYERs . t OubBAT aby taGhiene &an

uni formdrying o aundry articles. .
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 is driven to rotate at about 50 r/min, and the loaded
15 laundry articles 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 a high
rotation speed of about 1000 r/min. The dewatering process
is followed by a drying process.
In the drying process, rotary drum 6 1is driven to

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



To' attain the object, there is provided a drumtype washing and drying
machi ne configured as follows: a rotary drum having a substantially
horizontal or slanted rotational 15 axis is incorporated in a water tub
havi ng an opening for |oading and unloading |laundry articles into and from
the rotary drum the opening of the water tub being opened and cl osed by a
lid; a warmair is blown into the rotary drum by a blower while heated by a
heater; the heated air is 20 directed into the rotary drumby an air flow
passage which is integrated with the water tub; a heat exchanger is fixedly
installed iinthecahv&shli oy passage, andi chti shtedankt biinbe hoel kg wakeedby a
cooling unit, wherein the heat exchanger has an uneven cooling surface. 25
| n accordanpe Wblidwdihe Lir esedt hezeati drf tilser eupslpedvitded thedr Ueuhype
washi ng and drying machine including: a -4 rotary drum having a

subst anti al #yt hotégonhalkrote ryl antued & ottatdwgtal afxi snjachacer opghing 15,

i ncorporating the rotary drumtherein and having an opening for |oading and
unl oadi ng | sendrhatar tialsdgitat drandher ohpvhéryotartyidreimis hegtiegr 8nd
openi ng and cl osing the opening of the water tub; a heater for making warm
air; a°bl onevaperabedwthgreheoRar miaer ok @itheconiatyley ukfieafiai VaPPsw
passage, integrated with the water tub, for directi?)% the warm air bl own by

the bl ower 1t GHIRETH afy diemt £AERISLchaRger© f PRedF9O+ RSt A9"EY PRE10
th ir fl : i it f | yi |, i t .to th
hoat - exchaniEr T AT bEA PHo h OB tod IS IRCCR  IC o g Barihde. |
Brief De i piy \ i t bj

Feat ur os_of VTHb Br8LihB s PR SRS nh e o £ b FRb Y P Ha g

descri ptiom of oy efiesfed LHMOMidENt s gj1enchhi €8] WGl ONnWELh e  rhe
acconpanyi ng drawi ngs, in which: 20 Fig. 1 shows™a vertical cross sectional

view afp a d@é‘fﬁ'&lﬁli(@ﬁfy\@éhid]& and dlfh/ér!i‘g r@a%!éia@%di %@Cw&@lcelw tdhd ﬁ:ie'i-_St
preferred enbodi nent of the present invention; Fig. 2 offers a perspective

view of a heateexedangsio okodadyuratype evashitng ems dryiy)g aBCIEieed Nof
accordance with 25 a second preferred enbodi rent of the present invention;

Fig. 3 givedrniperspeceésvecyckasodra dratuerdhanger of -5

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 housing 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



¢« a drumtype washing and drying machine in accordance with a third preferred
enbodi nent of the present invention; Fig. 4 presents a perspective view of
a heat exchanger of a drumtype washing and dryi ng machi ne in accordance
with 5 a fourth preferred enbodi nrent of the present invention; Fig. 5
illustrates a perspective view of a heat exchanger of a drumtype washing
and drying nachine in accordance with a fifth preferred enbodi nent of the
present invention; 10 Fig. 6 depicts a perspective view of a heat exchanger
of a drumtype washing and drying nachine in accordance with a sixth

preferred egbpdi gent-pf Ebg, present invention; and Fig. 7 provides a
vertical cross sectional view of a prior art drun1type washi ng and dryi ng
machi ne. 15 Detail ed Description of the Preferred Enbodi ments Hereinafter,

the preferred enbodipents of the, present invention will be described with
ref erence t5~Eﬂ%£20—g355ﬁpgﬂ¥ﬁﬂéigﬁamﬁngs, wherein like parts to those of
the prior art washing and drying machi ne are designated with like reference
nuneral s, and descriptions thereof will be not repeated. Further, the

present |nventloq¥§slgotgh%gb%ggegoéﬂu%ﬁgég@rggdﬂﬂgxggéggﬁ§ Eﬁvéﬁtlon
a

descri bed hereinafter
to provide a drum type washing and drylng 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 i1s employed, to thereby achieve an uniform drying of
laundry articles.

To attain thé 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 is 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 béing opened and
closed by a 1lid; 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 cooling 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



(Preferred enmbodinment 1) As illustrated in Fig. 1, suction duct 20 and
water tub 21 are fornmed in one body and suction air inlet 22 is 5
incorporated in water tub 21. Heat exchanger 23, e.g., of a 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 blowwng a warmair into
rotary drum 6 and heater 26 for heating warmair blown by 10 bl ower 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, awgart of a;r flowlpais%ge
28, e.g., SsUCtRSH dUetm20aYEiNGy f ncBRPTretdd ity waPELZPlbd21. O P ARG
passage 28 is configured to guide_the rmair_blown b b 25. i nto
rotary drumf8tatdsnPag atdter Suppr§tvai¥e TEFHOGH Léﬁ%gkggngngﬁﬁﬁeﬂ
-to heat exchanger 23 thrqugh cooling water h 3 1St S l.i-ng
unit with cﬁgﬁgﬁén\/va?%? gl’emfo. aﬁea?p%&%rﬁ%ngzo‘r% Zgoﬁggﬁ n %ﬁfgvéﬁll%%gﬁlin g
surface. Various_heat .20 exch rs.Wn r C ! resemtd for

i nvention mﬂFPn éydggg%i]é iﬁﬁgﬁenglﬁgﬁﬁﬁgg@%bgaﬁﬁggtgﬂgﬂﬁ dﬁeration of
the aboye cobhgupation diddsdovche desarhgedehanel nalter . ciper at hens of
washi ng, rinsing an ewatering process théreof are identical to those of
the 25 pri okoar ha&akly Gt in and wiesest prtopnslohengothei karie admi titneh
na In the drying process, the warmair blown by blower 25 is heated by
heater 26 amdedirecdimwd dptm;remharyidr 606 tdaseegle,ai intejeztédnwodpenitig 31.
The heated air undergoes heat exchange with the danp laundry articles in
rotary drunwitér tthis cHoraiddiregtiviostiire vasReBAr THAYD the FHestPlgwes s
forwarded i nto suction duct 20 through suction air inlet 22, at ich tine
t he cool i ngiwaPethe cvatalor@ramsut f agat of*sPaReed Iﬁéétedé%cﬁéﬁgté\mfé‘{ﬂ .,
of a plate shape, to thereby cool down heat exchanger 23. Th i st rm
air fothar d&dSi nedrsulct?Bn FRESR G c8REs ?ntcoooccfld‘rﬂ cfmvlm%t h%gﬁe Sgﬁgrm&?e“ f
heat exchanger .23 whil e | osing heat .a [ dehupidifi.ed. T

dehumi di fi e%o FRaiP GeE 5% étgltee %Ialjl:t %q{fcg‘%n@%sré 24%%5%&& coﬁﬁ%cti ar duct
27 to be reheatedhy jheater 20-and dRan e sigrdidegcted 15 into rotary drum
6 through air 1njection opening 31. The cooling water flow ng down al ong
the surface of heat exchanger 23 is drained through drain outlet 12 of

water tub 21., drain valve 13 and drain pipe 14. As described above, in the
present enbediikEnDeaic rtilve 1200 prfesdrt Drawdmigson, suction duct 20 for
directing the warmair blown by blower 25 into rotary drum6 is integrated
with wader 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 is
introduced to heathexchesger 2sdbyother25ckpottang amdt ; femduheat ekchamger
23 has an uneven cooling surface. Such configuration of the present

enbodi nent 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 présént'invention;

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



_g_ enables the heat exchange to be perforned in the space of conpact
housing 1. Further, the heat exchange executed at the surface of heat
exchanger 23 prevents the dispersing of the cooling water as experienced in
the prior art washing 5 and dryi ng nmachi ne and, at the sane tine,
suppresses the flying back of the cooling water even though the anount of
air is increased, which in turn facilitates an uniformdrying of the

| aundry articles after termnation of the drying process w thout
introducing the cooling water to 10 heater 26. (Preferred enbodi ment 2) As
shown in Fig.dpunnegpeexarhagsr a3 dEygng grRAQINS pimtaCePHEPRNFS Ebhti Gur ed
to have an uneven cooling surface 320 and is mounted jn a spction duct (not
shown) constitif i PEehHr g@ ?TB%ﬁh%%%%d%F ERIPTS U FHREEBYORE  heat

exchanger 32 is fornmed hy usi at |least ane_ harizontal cpolin

320a and at Ieasﬁ@ne%e@lﬁqsceé}n%co%ll?‘?ﬁs%qash\ﬁ a‘(:lee"ézéﬁ,aaﬁggkggéé}{ggggg
alternately_an t u L a r 1 he. di I krwflow
3L, which ooheti THSSEEPE AR AT ATARY BBV BN Php AL GEE F EPERHATRES M
confi gyrati oned s, SHOSEARL; AL YehiB6a SRER: a5F | thd Nerdd&st PREELELSY;

enbodi nent. 25 An operation of the above configuration will now be
described. The basic oper atiilers rafekheadr pengppe@sess aiew-9of a heat
substantially identical to those of the first preferred enbodi nent and
descri pti onsx¢iheigof wifi | abedoumt tteghe | watshendr yang piogess, mauhlieet hén
cooling water flows and drops down al ong the surfaces of slanted heat
exchanger 5a@rdancakesthongdi fithne rfedie e cudiddignand epf t bhé| puefedm t op
to bottom of heat changer 32 and, at the sane tinme, a heat exchange area is

i ncreased, ihméRRBYCRhproving the drying efficiency. In the present

mbodi nent descri hed S] the 10 cool i f f heat h
52 15 Mormed i n B eenpolt &Hake €1 BAESACCEOLEaRLA 15 Rabaf o Fo-CHE

di ti ' ' t ; t
a | ower Spadh ri her 15T CnF ERRE T Fhut b R B 1 e SR AR R B0

enough time; angd, af 63r-d PEr FOH1 B0 R FONEACnd oMb s dn € NPk A £ CUARET NY

air, enabling an efficient heat exchange.
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 Dbe 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.

25



(Preferred enmbodi nent 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 cooling surface 330 thereof is fornmed by using at |east
one horizontal 25 cooling surface 330a and at |east one vertical cooling
surface 330b. One or nore grooves 34 are forned on at |east -10 one of
the cooling surfaces of heat exchanger 33 in a manner to be at a
predet erm ned degree, preferably about 90 degree, to a flowi ng direction of
t he cool i ng wat erlPrEfern refogglpodimeritgl)3, tha grooves 34 have been
described to have a 5 shape of a straight line, the grooves 34 may have a
wavef orm shape, a zigzag shape or the like. The rest of the configuration
is substantially the sane as in the secong pr ef

rred enbodi,nent. . An
operation of the?8boteleorF3Re atPorf M 1 | noﬁuﬁg"]fé‘ d‘g%%ﬁ’i Bg‘é Hist e A5FF er .
The basi I f.th i tially i t4 .t
Chose of Ct HET | P4 SFFOrtPIRe chBodrRent Sind Hes Er bt Ehne M nar Aot et 1 Hhe.
itted. In, i i t h [ f d
Goun aPong e Y P OB e 2 R T 190 v e 1o

gui ded by the;gfooves,34 105 t herehy pe isead Qverid hewertibhe suetaceoof
heat exchanger 33, which in turn increases the heat exchange area. As a
resul t, thepgsyidgdehfi chenead sseabangedwaldrAtudeseli hed ahovesassi née
heat exchanger 33 is configured to have one or nore grooves 34 on at |east
one of the twolidingutfhacesirt hbievtrat2a fredebbowingd adegaew, Firef anably
about 90 degrees, to the flowing direction of the cooling water in the
present enboeliaent druhe &ovhd nheaaesr 285 far gopdédnby vgrdoads 3aland Phus

is spread over the entire surface of heat exchanger 3? to th reb¥ incEQase
the hédt - 1alovwexchangPubead’ t FRPRBTEF nprovt Ay tHetdf§i AgdeffPcFaREY 2% -

Preferred gmbodi 4 il d_in Fig. .4 _heat .
0, of a BAreoArabet) 20confhgtitat 70 RAJcCHRE, A COBPFAG Sl Faced N

i ave uneveén coo surfaces and is

oot e oSS 0gh et vl peonl kLagognaar g passsger,
cooling surfgces & PR3ty incorporated in water tub 21. Air flow
passage 28 is 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
éxchanger 23 has an uneven cooling surface. Various heat
20 exchangers in accordance 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.



10 exchanger 35. The rest of the configuration is substantially the sane as
in the. second preferred enbodi nent. .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 enbodi nent and descriptions thereof will be omtted. In the
dryi ng process, when the cooling water flows and drops down al ong the
surfaces of slanted heat exchanger 35, the heat exchange area may be

i ncreased ow ng heat 20 .radiation fi 3 repared at the rear sid

t hereof, ther ebyE?lnﬁ%%vier{g}”ﬂ?e pcﬁoﬁehsgs ’e;]cfsl}ec%eagrcmy.al&s esCr P%%dbg %ié/]é, §5si nce
heat radi ationti 6y, ar i d hey.r. i d t of the
cool i ng suf%gcggaggdﬁeg? 2¥%ﬂ§%ge?%3§é?% tJéﬁﬁﬁgggnﬁng%bggp#gﬁf,d?%@ 2@
contact areg,Midh ther U@h?éc‘ﬁ%ﬁ‘“o%%‘n%ga@l canpie et L sHf Hhgb by,

whi ch enabl es an efficient heat exchangée. -12 (Preferred enbodi nent 5) As
shown in Fixkath, eh€i@dn@XchanBerEhd7 daipd-Lau@fdrd 2iiatie shaperdsa £pnditgur ed
to have uneven cooling surfaces 38 and is nmounted in a suction duct (not
shown) 5consé,i ttiungeceamt almihd omo passageth€&peihng ™t ,acese 3ot heht is
exchanger 37 are hydrophilically treated. The rest of the configuration is
subst ant i alfgrwdmdeghnmias suct hen sdcond2 prefieouegh d@cehbodibentinlen 22,
operation of the above configuration will now be described. The basic
operations &% VRécHr yilie pEbBeseodd@dsutdtant ifaPwy ialertd cal S fafsseobf
the first preferred _enbodi nent and descriptions thereof will be omtted. 15

In the dryiTFProtedeanniereNeReSCookPng %afer fPond akdadCopshaBin afdng
t he surfac t e exchanger 37, t cooling water is rarely
Frfsd HETT ST T opfia et 7

formed into diop eated cooling surfaces 38 of

heat eychanger 3#4,eS0nt0at t»b‘&rrﬁo%'iifqggé’%%dieé e?rﬁ%éérs;%]tg%g} Zglu_%\ﬂerZ@his

surfaces of heat exchanger 37 to there I Nprove ficiency.

described ahouss shhee «aplding syehacas 38uetabeato exEBangeix Hhardjd spbj ect
to a hydrophilic treatnment in the present enbodi nent, the cooling water

rarely existisilien 1¢ei®d heam ehddiepsigorddmenisdirfiaekes dafhdeathexchanged 37
and thus uniformy spreads along the steps of heat exchanger 37, -13
warm alr 1is directed into fan case 24 through connection
duct 27 to bé re-heated by heater 26 and then is re-directed
15 into rotary drum 6 through air injection openingABl. The
cooling water flowing 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 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 is 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



V\/ni"ch enhances the capacity of heat exchanger 37. (Preferred enbodi nent 6)
5 As shown in Fig. 6, heat exchanger 39, e.g., of a plate shape is
configured to have an uneven cooling surface 390 and is nounted in a
suction duct (not shown) constituting an air flow. One ore nore slits or
wat er channels 40 are fornmed at heat exchanger 39 in the slanted 10
direction thereof. The rest of the configuration is substantially the sane
as in the second preferred enbodi nent. An operation of the above
configuration will be described. The basic operations of the drying process
are subst araniatlas i deat h@éft t@cthrﬁé’&e oﬁothé rerorHest ek e85 SOREGdi Hent
and descriptions thereof will be omtted. In the dré Rg 8rocess t he .
cool i ng Wat@MHE Gunsh %%ﬂlﬂgoﬁs d&WWQQQﬁugqqﬁagﬁ??aE §hgf §I§ﬁﬁ&¥qﬁﬁﬂa
exchanger 3 haV|n sI|t n sl ant di.rectian her Of
conpl eti on t%‘ér %ﬁnﬁ pPSéts?xc REIGAt gg ngﬁéll Aithg G (ﬁls%r%
exchange s rfaces n ngg t %ﬂ&hQR9§ﬁ
t hat general?on of JQ% E%Q QFE%%Eéﬂé exchaﬁge gg??aoes due t% he
remai Nk ng Er4¢ e SV ednqgt hejebyy gaidytal ntﬂgeth%uwe@gse%fftﬁé ency
of healt5 exc anger9§8.B é‘gAsﬁggesc?l bed above, SSI nce there are formed one or
more slits A, &g heatk exehamngerccd iy thecd NckiegdtHbugRt itdR -dibunt of
air 1is 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 cooling 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

empbodiment.
25 An operation of the above configuration will now be
described. The basic operations of the drying process are



thereof in the present enbodi nent, the. cooling water is prevented from
remai ni ng on the surfaces of heat exchanger 39, which in turn prevents the
grow h of nold due to the remaining 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 cool ing surface of a stepped shape. However, the uneven cooling
surface of the heat exchanger is not limted to a 10 stepped shape, but a
wavef orm shape, a zigzag shape or one or nore praotrusions and/or

depr essi onssupstarpialagd hreneical tHe FWBeypE welkhi g BHd dnpitsgred
machi ne i n accordance with the present %Bvention%ﬁgnggerforn1the heat

h
exchange prﬁ@@@ngFPﬁiﬁngh@ePF_'PEGOQEa e{806¢ W : B¢t tRSusi ng and, at
the sane tine, pr§¥egh?thﬁﬂ#@%;§%$%%%50f Q?ecgﬂg g¥§iéxgg¥gg yhen an

. W
i ncreased anount C 'enpl'oyed,” to ere chreve a

uni form dryLng afothe dAndryeay il sy, Aot dipoly.the dLu e sashi ng

and dryi ng frachirne“in accor present 1 nvention Is useful

for conyrol bbng;the Mashing di NSid, rdeveher £5g1 AR JEYERY tB GARSS &S dnh
the rotary drum having a substantially horizontal of slanted rotational

axi s. Wil etbpe tinvsst & bas hbgen ahoweansk deseri bed tid hsamepeginet o at he
preferred enbodi nents, it will be understood 25 by those skilled in the art
t hat vari ouseabangeshandenodréa cat s onsnamya ded madehendlhoutingeparingig threom
the spirit -15 and scope of the invention as defined in the follow ng
clains. -16drywhat ef§iclianeed is: 1. A drumtype washing and dryi ng machi ne
conpri si ng: . . .
In_the present embodiment described above, since the
10 cooling 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
thereby 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 1s configured to have an uneven cooling
surface 330 and is mounted in a suction duct (not 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
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a rotary drum having a substantially horizontal or 5 slanted rotational
axis; a water tub enclosing the rotary drum and havi ng an openi ng for

| oadi ng and unl oading | aundry articles into and fromthe rotary drum a lid
for opening and cl osing the opening of the water 10 tub; a heater for
making warmair; a blower for blowing the warmair into the rotary drum an
air flow passage, integrated with the water tub, 15 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
wat er to thendeaf Reegehihger sunkecesnof heepbatxeRkenafged3nasd an™anBoen

cooling surface. 2. The drumtype washing and dryi ng. machi ne qf 8Iain11, 25
wherei n theteobgi af §uPFéé@téFm%ﬁédhéﬁgréﬁchaﬁﬁg?nglYo?PBHtiﬁoa §PEBped

e S a MR Hirene ' 8 tRe! Moonthy At TEFLE OBn8loh e
in Fig. 3, the grooves 34 have been described to have a
5 shape of a straight line, the grooves 34 may have a waveform
shape, a zigzag shape or the like. The rest of the
configuration is substantially the same as in the second
preferred embodiment.
An operation of the above configuration will now be

10 described hereinafter. The basic operations of the drying
process are substantially identical to those of the first
preferred embodiment and descriptions thereof will be
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 and thus is spread over the entire

surface of heat exchanger 33 to thereby increase the heat
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" exchanger. 3. The drumtype washing and drying nmachine of claim1, 5
wherein the cooling surface is provided with at | east one groove for .
guiding a part of the cooling water therethrough. 4. The drumtype washi ng
and drying machine of claim1, wherein heat radiation fins are prepared at
a rear side of 10 the cooling surface. 5. The drumtype washing and drying
machine of claim2 or 3, wherein the cooling surface is hydrophilically
treated. |15 6. The drumtype washing and drying machine of claim2, wherein
one or nore slbts are formed at the heat exchanger in a sl anted di recti on
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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'dropé 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 side 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-
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As shown in Fig. 5, heat exchanger 37, e.g., of a
5 plate shape is configured to have uneven cooling surfacés 38
and is 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-
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which enhances the capacity of heat exchanger 37.

(Preferred embodiment 6)

5 As shown in Fig. 6, heat exchanger 39, e.g., of a

plate shape is configured to have an uneven cooling surface
390 and is 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. The rest of the configuration is
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
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)-'1L3nd0%greyented from remaining on the surfaces of heat’ exchanger
39, which in turn prevents the growth of mold due to the
remaining water and deterioration of the capacity for the
5 heat exchange accompanied thereby.

In the preferred embodiments of the present invention,
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 1is useful for controlling the washing,
rinsing, dewatering and drying processes in the rotary drum
having a substantially 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
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What is claimed is:

1. A drum type washing and drying machine comprising:
a rotary drum having a substantially horizontal or
5 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
10 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,
15 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
20 exchanger,

wherein the heat exchanger has an wuneven cooling

surface.
2. The drum type washing and drying machine of claim 1,
25 wherein the cooling surface of the heat exchanger is formed

in a stepped shape, slanted substantially parallel to the
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3. The drum type washing and drying machine of claim 1,
5 wherein the cooling surface is provided with at least one

groove for guiding a part of the cooling water therethrough.

4. The drum type washing and drying machine of claim 1,
wherein heat radiation fins are prepared at a rear side of

i0 the cooling surface.

5. The drum type washing and drying machine of claim 2 or

3, wherein the cooling surface is hydrophilically treated.
15 6. The drum type washing and drying machine of claim 2,

wherein one or more slits are formed at the heat exchanger

in a slanted direction thereof to guide at least a part of

the cooling water therethrough.

20
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