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CLOTHS DRYER Field of the Invention 5 The present
invention relates to a cloths dryer such as a
househol d cl oths dryer, a househol d washi ng and
drying machi ne having a washing function or the

i ke. Background of the Invention 10 Fig. 5 shows a
configuration of a conventional drum type washing
and dryi ng machi ne. Hereinafter, the configuration
thereof will be describedCL®sHS IDRY$IRrated in Fig. 5,
housing 1 has therein cylindrical water tub 3 15

el astically supported by a plurality of suspensions 2
forpi ARsQELiNG M aLigns generated during a washing
and a water- extracting operation. Rotatably
installed in water tub 3 is horizontal shaft type
cylindrical rotary drumb5 for accomodating therein
obj ect s Ty beradcingd ifhveneioaf retat20 tef &reedeh® @dyer such

"claths"). tatiopal shaft 6a is driven by notor 6

to arsotaatl%?uf gﬁ%f‘% ﬂf‘fﬁﬂ%.drﬂﬁ‘ri nAefostpiidlce wefshiotanyd drying
dr wnhihs RELMided wih r.al it f g;{fles (not
shomn)lfor agifgtigg c %?H%?&Hﬁﬁgrggsgge Kndri ca

wal |l of rotary drum5 is provided with 25 a plurality

of drum perforations 5a. Housing 1 has on its front
suPegkerewahiafg the faventgadi ng/ unl oadi ng cl oths 4 and

-1 door 7 for opening/closing opening |la. Water tub 3
and rotary drumb5 have on front surfaces thereof

openlngidéa aﬁC%hows a configuration of a conventional drum

type washing and drying machine. Hereinafter, the
- configuration thereof will be described. As illustrated in
Fig. 5, housing 1 has therein cylindrical water tub 3
elastically supported by a plurality of suspensions 2 for
absorbing vibrations generated during-a washing and a water-
extracting operation. Rotatably installed in water tub 3 is
horizontal shaft type cylindrical rotary drum 5 for
accommodating therein objects to be dried (hereinafter,
referred to as “cloths”). Rotational shaft 6a is driven by
motor 6 to rotate rotary drum 5.

An inner surface of rotary drum 5 is provided with a
plurality of baffles (not shown} for agitating cloths,
whereas a cylindrical wall of rotary drum 5 is provided with
a plurality of drum perforations 5a. Housing 1 has on its

front surface opening la for loading/unloading cloths 4 and



5b for | oading/unloading cloths 4 as well,

respectively. QOpening 3a of water tub 3 is

watertightly connected to 5 opening la of housing 1

by bell ows 8 nade of rubber or the 1like. Further,

water drain outlet 9 for draining washing water is

provi ded on a bottom portion of water tub 3, and a

| eadi ng end thereof conmunicates with the outside of

t hedopmcHi rfer 1pBliowdcld2idd ovseding t Da MaK@akbf ithst 3 and
pass through heater 13 to be heated by it to thereby
genéPHte ﬁk}éﬁ h Bf Ve &t fegntt Rarfazes ¢hsedf owerimos 3a and

rotafy u : i.r s l.y openin 4. The ,
mar%?angfg¥éﬁégngg£ﬁé§%ﬁ% d%ﬁﬁgéko%egshgﬁéd?fi%ﬁfpeCtlvelY-

whi bgerpassi Bg tolFr oughe otary 3dr um S.apd 45,4 -
air water tub 3 and i s dehumidified whi Igeélpal?sei %%medcmd to

St hr oRJHE Heulodt honsdugt 116y 1@kl @ved sofmagier ol atibBBr or the
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duci.gs i$ cgg;ected to air outlet 16 provided at a

| owiest“por t 186 - WREEF (14B13, Ohéreald ttRE cthéniemdwashing
t heygof, i; r_12.. VWater suppl

val ve 17J%bﬁgggﬁgégqﬂg?%ﬁggggﬁl5%561I%dﬁiﬁﬁ#?? gHBp?y and a
hoskeakB ngorert gtetanfa dapnlichbes| Wken Rnkh&utside of the
af orementioned configuration, a wash cycle is
pertsiEg-after door 7 is opened and then cloths and

det er ge are | pad into rotary drum5. First of
al |, ifné%/\?a"‘feér ﬁ%pg’gﬁ?w%ala\}é 1P stppti é§ figpéciass through

anq&%kegf1@6E8fb§5hééﬂéa‘ﬁ%t%% EHbt % d r%ﬁ%rgtdrgn%grm air
by opening a water supply” opening Thr ué% rch
wasttimegmwaher iis sopplel edowhotiaty dbdiMty-dréni$ through air
driven_to rotate b{ driving nmotor 6 which in turn
supply opening 4. The warm air for drying operation
becomes humidified while passing through rotary drum 5 and
the humid air water tub 3 and is dehumidified while passing
through circulation duct 15. One end of circulation duct 15
is connected to air outlet 16 provided at a lower portion of
water tub 3, whereas the other end thereof is connected to
blower 12. Water supply valve 17 controls a water supply
from water supply hose 18 connected to a tap or the like.
in the aforementioned configuration, a wash cycle is
- performed after door 7 is opened and then cloths and
detergent are loaded into rotary drum 5. First of all, if
water supply valve 17 supplies a specific amount of water

into water tub 3 and rotary drum 5 by opening a water supply

opening through which washing water is supplied, rotary drum



rotates the cloths in forward and reverse directions

to be cleaned. After a specific period of tine,

driving notor 6 is stopped and, al so water drain

valve 10 is opened. 5 Accordingly, soiled water is

drained fromrotary drum5 and water tub 3 to

out si de the machi ne via water drain hose 11. Next,

water is supplied into water tub 3 and rotary drum5
again it éxiesut et@ reonsiegbpperavion. mvhen theshich in turn
rinsin operation is conpleted, soiled water is

draFﬁE%t

clo 4. are r-extr e . centrif.ugal force
gen{é?g?rée by A\r%g{egt ian)gébﬁgt%a}g rlyulocg Of{/\ntt AiRgng motor 6

ot @6 Gs@ippadhi gha speedo Abdwlr t RRavAShOWel €15S is  opened.
conpleted, a dry cycle is comenced. The foll ow ng

By dierfiigf0 Rater aFdi And af Ve EF aHdecthens to be

m driving

5is Acdestirigpvi oncdied heatdiryiimg drabnepef ain omtasiyr drum 5 and
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bl own by blower 12 in,a direction indicated by an

ar r‘t’ﬂ%e%"tqbsmﬁéé’t é’&tﬁiﬁ%eﬁ'teermaf@lf% P57 ¥ 3 Starthedfyr hose 11.
Strﬁ@ﬂi,VWHﬂé% %EQ%Eipﬂiééeiﬁﬁﬂt$H€%% Q%br%t%kangot ry drum 5
rotary drum 5 with driving notor peea.
Theayainm abr exetneamal Srid«Qwy isdera@bary dfH&N Sthe rinsing
through air supply 20 opening 14 and then absorbs

nmoi YPeFE-foromsclcerRdened hepel ed Wdetr, itsheidadnied bher mpening

at alow's

asse ro drum perforations

t.hr ough ter tub 3 vi
5a 0 t?%f%?ﬁnd¥%g¥%mg%&thegh?%aﬁﬁéghscﬁr bif gt 'gif ~extracted
ducty 1éeﬂtﬁiﬁlgralo%éﬁ,le léené%tatteal %yt e SHICG R ary drum 5
wat er supply opening for™ 25 supplying cooli'ng water
i s epenettibynyaterosppkyavalgte sbked.t he cool i ng
water is injected into circulation duct 15. -3

Aftér the wash cycle is completed, a dry cycle is
commenced. The following is a description of the drying
operation. Air blown by blower 12 in a direction indicated
by an arrow “a” is heated by heater 13 to form a warm air
stream, while cloths 4 are agitated by rotating rotary drum
5 with driving motor 6 at a low speed. The warm air
stream is flown into rotary drum 5 through air supply
opening 14 and then absorbs moisture from cloths 4 therein.
Next, the humid warm air passes through waterrtub 3 via drum
perforations 5a of rotary drum 5 and then reaches
circulation duct 15 via air outlet 16.

At this time, since a water supply opening for
supplying cooling water is opened by water supply valve 17,

the cooling water 1s injected into c¢irculation duct 15.



Under this condition, when the warmair containing

moi sture fromcloths 4 passes through circulation

duct 15, it is cooled through a heat exchange with

the cooling water therein. Accordingly, the noisture

I's condensed, and then 5 the dehum dified warmair

returns to blower 12 as indicated by an arrow "b".

Meanwhi e, the cooling water and the condensed water

ar e Ugdar neldi ¢ ocoutisiide, t hieermrachd neantd & iwatcehta i Bl moisture

valve 10. Likew se, cloths 4 in rotary drum5 can be

dri &d°By COFEE! dt i RS SRTr nthEuE onralleitienl aitu|0©|n 15, it is
i N i bl ower .12 eater 13, air supply.

ggé%ﬁ%gegfé o glryéld\ﬁ%%t&é’ﬁcla H9G uBIEn il oﬁgi%%ng water

16 andreid cul médOmingduel 1B FHEsCOWEN i ONensed, and then
configuration is energy-inefficient in that heat

r

Susedhtofelimyi dif igidowhem 4ais whtsomar gedbtowed 51 DWSi G811 cated

heat radi atiop fromthe cooling water of _
BYI 401 Rt ERIGE "Re- or MPBHihRsi AL Siaoat weing and  the

reu QLder Lo, over uch dr ck, there .
haséglg%%néé;auggggte eacg (J).%l%geag out.laaem%e mﬁ%}é]tneplyﬁﬁ water
i n dwhaih Waalx@omp)r-eSSD]EevfiQfe,P@@ES§sﬁ ngnar&l.oacilyalakwnaS can be
heat radiator for 20 radiating heat fromthe
conpFEe$edvcodl Britlatangr esgur eair eguloatyi ng vakveldfwion path

ryer having a

1 depresgg;jzing%the hggh- ressure._coolant and a heat

0 iry i
absor ber for 1
coolgidry Alsos b haat, ftru%mﬁ,n ﬁhrkVIJuocq]%%ntl 84 circulation
connected by a conduit so that t
ci rdwdtatle .25 t heret hrough (see, e.g., Japanese Patent
Lai d-open Publication No. H7-178289) In such
confi gur AP orfongPAEEoRRl configuration is energy-inefficient
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PO ng“t hé'@&Fressin i 2éd FHRlpr exrariay 14,

e cool ant can

in that heat used for drying cloths 4 is discharged to
outside by a heat radiation from the cooling water of
circulation duct 15 or from housing 1 without being reused.

In order to overcome such drawback, there has been
suggested a cloths dryer having a heat pump in which a
compressor for compressing a coolant, a heat radiator for
radiating heat from the compressed coolant, a pressure
regulating valve for depressurizing the high-pressure
coolant and a heat absorber for allowing the depressurized
low-pressure coolant to absorb heat from an environment are
connected by a conduit so that the coolant can circulate
therethrough {see, e.qg., Japanese Patent Laid-open

Publication No. H7-178289). 1In such configuration, since a



-4 heat anmpount discharged to the outside can be

collected, <cloths can be dried in an

energy-efficient way. However, in conparison with the
heater type cloths dryer and the washing and drying
machi ne shown in Fig. 5, the cloths dryer and the

wastiatg anshugt yihgehaehedetohavengua siert UMbe collected,
require a | arge nunber of conponents for the

af oHeheH i dHedhedt iglng? i an vitiero el £ tohpriessay ,

the heat_radiator, the pressure regulati val ve and
the heat’ BBehber B COBGhRBRRA"F hia SRRl BERIRE, LPG cloths

a copRer PARerRE LhAShhhKe ardD i fdUChach OfcakhoWhngn Fig.
air to flowin the heat "absorber and the heat

r adi,attore oclohes! dkgerl mrnar ddre twasmsti@l hknduehyihar gachine
nunber of conponents, it is required to enlarge an
exttEr 619 dt Rt oPUBP FREUABESEngaEAScolpRet| I components

ac d the-c onents by efficiently using an,
oy Spals | e Rale T hLRRaEy ofie RRVeAfige  the
Emedigmis0f the BegaseMaditMeM, othsegkebQure reguliating
conpactly accommpdate a heat punp and an air duct

st rgchtvig e dmd antbausegasnptapsspdee ofaree hoosingectéd in  a
accordance with a first aspect of the present o

i nVERS oSt Her® i s?pFEYPEEdPAPE dtthstlyf yetke, an air duct
| NGl i oy Ao YLDY chamher {07 (AECHURALL00-GLP ARG the
therein; a heat punp In I ch a conpressor Tor
comuaassiragiatoeoalanthea higad. radi atedef o or ath ¢4 0 such

heat of the
large number of components, it is required to enlarge
an extericr dimension of the housing or compactly
accommodate the components by efficiently using an

empty space in the housing.

Summary of the Invention

Embodiments of the present invention seek to
compactly accommodate a heat puﬁp and an air duct
structure in an unused empty space of a housing.

In accordance with a first aspect of the present
invention, there is provided a cloths dryer including:
a drying chamber for accommodating cloths therein; a
heat pump in which a compressor for compressing a
coolant, a heat radiator for radiating heat of the

compressed coolant, a pressure



conpressed cool ant, a pressure -5 regul ating val ve

for depressurizing the high-pressure coolant and a

heat absorber for allow ng the depressurized

| ow pressure cool ant to absorb heat from an

envi ronnent thereof are connected in a pipeline so

that the coolant 5 circul ates therethrough; and a

heat exchange unit for allowing drying air froma

bl oweguia:fripw falom t heotheateprabsorbeindg o the heddh-pressure
radi ator and then to the dry %,chanber wherein the
heafoﬁgé%?b%Wdh%sh%P?|?§ﬁ°%¥ﬁr ﬁFe91§8WF%%et$%rdepressurlzed
| NERQRUSIOL e iyl Akl Lhgbebhhough ang, a t %nmonment

air 10 outlet surface throug Pch the art p553|

t hr aughedéhearéi ohnakted Nkt SUsfR0E NS £ SEhas g%get Qoolant
outside of the heat absorber, the heat radi ator has

Sa setévpelaias | theresurdae fod imtﬂﬁﬁﬂtiﬂgchhmgeﬂIUnit for
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fro @he heat absorber therethrou and a second air

out P&t SHHF aC& 1 otigh WhPRh 3t Fe° FF % plaksy nﬁrom the heat
thr gygh.-ghie se¢qnd,al ¢ ﬂéy Eo§u£ﬁ§ﬁ§1 s g sghanae 1ng chamber,

to outside of the heat di"at or "he f It st

out Weéresurdfrac @ eaf EBEOH@ﬁi}ﬁQS@rE&&stSaiECiﬁibﬂrH%rface for
second air inlet surface of the heat radiator in the
heaﬁn%mJaFﬁ@Q ukfie drydre acuot éhegmgterohsy ebed weenfirst air

and m@freln the dr%ép ir flows 20 fromthe first

Oair Tt NS HESCTa Y6t bat Tt t B2FRENT f FhEPugh the

ai r ropdd et ;suhfiagesthereof;s @QQCI(JJQ{Q& he 5899{1& %f the heat

inlet surface of the heat radi ator the second air

out letorisur,f dte therereabdaathr then, a t he-diyiaig @il «@Utsurface
of the heat radiator substantially horizontally
fIo&%ra}QﬁﬁfQ§CH69IEBﬁt%}r from the heat absorber therethrough

and a second air outlet surface through which the air
passing through the second air inlet surface is discharged
to outside of the heat radiator, and the first air outlet
surface of the heat absorber is facing the second air inlet
surface of the heat radiator in the heat exchange unit at an
acute angle therebetween, and wherein the drying air flows
from the first air inlet surface of the heat absorber to the
first air outlet surface thereof, and from the second air
inlet surface of the heat radiator to the second air outlet
surface thereof and, then, the drying air out of the heat
radiator substantially horizontally flows along a horizontal
air duct formed above the heat absorber and the heat

radiator.



25 air duct formed above the heat absorber and the

heat radiator. -6 Accordingly, in enbodi nents of the
present invention, it may be possible to scale down

t he heat exchange unit for accommodating the heat

absorber and the heat radiator and further to

achi eve ancovéiaglyconmpaotbsiizentdespit eha basgent invention,
capaci of a water. storage_for collecting water

t
con&@n@%ﬁ PHPAE GG #§ proatesOith ke hraht eapmrdseunit for
Bri 1oL i T ove and ot her
obj%%?gﬁgﬁ%hggngF%é %$§%E%@&%$%%én %1ﬁ55%5?%##\ﬁq41at0r and
becanetapparenichiamn the frirkoM Bempaascdifel i@R9te a large
preferred enbodi ments; given in conjunction wth the
accenpanyingedrawagsr srowddecforFiapllecshowswater condensed
secgional vi.ew of a mashig%raﬁg dryin machi ne in
acc ¥ dAntE Wi EhPEOGRET er't dd e bRt b§E -t he
present invention; Fig. 2 describes a rear view of
t he washing and drying machine; Fig. 3 provides a
schémaef cDessestipini dit agff atheobréhiengsvashi ng and dryi ng
machine; Fig. 4 illustrates a sectional view of
principal parts of a washing and drying machine in

accor dan w t.h a second referr.ed, embodi nent of the
present ﬁﬁﬁ%n ?%%? ﬁﬁpF?bgeg 8?@?85?3‘3“%22?P8H5F5 of the
Vi eWrobedt CORVENE ] Qnali 1 MWashifg: afsh-Aeyi-NGHRC hﬂl’fée'following

description of preferred embodiments, given in conjunction

with the accompanying drawings, in which:

Fig. 1 shows a sectional view of a washing and drying
machine in accordance with a preferred embodiment of the
present invention:

Fig. 2 describes a rear view of the washing and drying
machine;

Fig. 3 provides a schematic system diagram of the
washing and drying machine; |

Fig. 4 illustrates a sectional view of principal parts
of a washing and drying machine in accordance with a second
preferred embodiment of the present invention; and

Fig. 5 presents a secticnal view of a conventional

washing and drying machine.



-7 Detailed Description of the Preferred Enbodi nent
Herei nafter, preferred enbodi nents of the present
invention will be described in detail with reference
to the 5 acconpanying draw ngs. Detailed
expl anations of parts identical or simlar to those
described in the prior art wll be omtted, and the
li ke reference nunmerals will be wused therefor.
Fur PakR1lach®oscasppion mietheoRre femotd Frbpilieshd o
those preferred enbodi ments. 10 (First preferred
enbodi nent) Fig. 1 shows a cross secgl onal ylt ew of a
shin ; i [ ' ordance Wi
:‘Niarst grggg?%g%%éekgnbo ?%%%%eréb t%gmﬁlrléﬁ?reln? i%veﬁirﬁeon:present
Fi ginZerdeser ivhas aeraaécriﬂéaNithngﬁl @DQhF%éfeﬁénce to the
provi des a schenmatic systemdiagram 15 illustrating a

7 confFGIRRNYeRYof dBaES -punpDé ke alecor dapdenatidids t be  parts
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fir referred enbodi nent of the present invention
andféaenrpceﬁcra f 1 Ow ?Jo“r‘ﬁrﬂlyi%og opetsat fofcriReds hgwnt e prior art
F1 uills OUSHGLda Nasnd Nehe! Bigyl indLicale YALELa By be
3 elastically supported by a plurality o p)

suspentsi ohsr2féor abserttieng vicheatpesegenerdd®bon is not
durjng a washing and a water-extracting operation.

oyl 1Hbcaro Eoeer profenrsd hekiasirenbet t om porti on

for ﬁggggﬁgg%%%p%d %%EF%méqtbs rotatably installed in

water tu riven “rdtate by driving nmotor 6.
Further, r1®t af ysikbbn H &@Qsﬁ%e@:t%%nghu(fﬂakt Xfog Qﬁﬂing and

perforations 5a on its cylindrical peripheral wa

serdmsngs aawhshengichaabesrdiurdeng wdtwash  first preferred
embodiment of the present invention; Fig. 2 describes a rear
view thereof; and Fig. 3 provides a schematic system diagram
illustrating a configuration of a heat pump in accordance
with the first preferred embodiment of the present invention
and an air flow for drying operation.

As shown in Fig. 1, housing 1 has therein cylindrical
water tub 3 elastically supported by a plurality of
suspensions 2 for absorbing vibrations generated during a
washing and a water-extracting operation. Cylindrical
rotary drum 5 having a bottom portion for accommodating
cloths 4 is rotatably installed in water tub 3 and driven to
rotate by driving motor 6. Further, rotary drum 5 having a

plurality of drum perforations 5a on its cylindrical

peripheral wall serves as a washing chamber during a wash



-8 cycle and as a drying chamber during a dry cycle.

By inclining a direction of a rotational axis of

rotary drum5 at an angle of about 20 to 30 degrees

froma horizontal direction, water tub 3 and rotary

drum5 in housing 1 are 5 declined fromtheir front
surfaces toward their rear surfaces. Housing 1 has

on its front surface opening la for

Ioadzlyﬁé?urﬁn@ad@ﬁg ac| YEH$94 ¢iverastthr duginand dbor Zycle. By

for. enin /cI Si ng.openi,ng la. Water tub 3 and
rotary P U Iﬁﬁ%éoﬁ OFr%n?o¥ﬁﬁ¥%¥§é3a?h%r%BfIOtarY drum 5

Opeﬁkn%§.3ﬂ1 QQ ) £E6ut|9@dkgg@%nl %%%Qg %ﬂ'#h%14h%Fizontal

therethrough respectively. Opening 3a of Wwa
3 i diwmaterdn ghtdyercanmed ethd oteReNidGnl & afh hRKSHAG 1 are
1 by bellows 8 forned of rubber or the |ike.

5Fur9ﬁ€}1nﬁﬁtéﬁxﬁraﬁﬁeéﬁtIé¥0@ﬁf(ﬁuaﬁa§ﬁﬁlngowash|mgmm& rear
matgﬁ ks.provided on a bottomportion of water tub 3,
that “soi | ed washi ng water can be drained to

OUtS|de tBesiAgChI N i gnwater fU&HH]£E¥¥E£§'o?enlng la for
connected to water draln val ve 10. Bl ower ng

a blogginaminlopdingstaldteéd bet veenetBOocajk oud etiodd 7 for
provi ded at an upper portion of water tub 3 and air
exh88%?1Qﬁéﬁiofen80ﬁﬁﬁﬁ+%%t1%m;\M%q¢raﬁwbo@tﬁ@ﬁ-t@tary drum 5

10A60959én9ky' g&@@esu}%a y %%Ck?ségc%%ngﬁég[%gg §8Hd5b for

and water tu hroug airou
t helsagkefunabbdinga dibeecdion |Qﬁb§@£§9®£@h6”‘fg§§§%tlvely

"c". Further, as 25 can be seen fromthe rear view
F,nggplqg r3guppijgﬁﬂﬂ 24b 3 is watertightly connected to
opening la of housing 1 by bellows 8 formed of rubber or the
like. Further, water drain outlet 9 for draining washing
15 water 1is provided on a bottom portion of water tub 3, so
that soiled washing water can be drained to outside tLhe
machine via water drain hose 11 connected to water drain

valve 10.

Blower 12 forming a blower unit is installed between
20 air outlet 16 provided at an upper portion of water tub 3
and air exhaust duct 20 communicating with air outlet 16.
Accordingly, blower 12 can suck air in rotary drum 5 and
water tub 3 through air outlet 16 and then send the sucked
air in & direction indicated by an arrow “c”. Further, as

25 can be seen from the rear view of Fig. 2, air supply duct 21

provided on an outer surface of water tub 3 communicates
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provided on an outer surface of water tub 3

communi cates -9 with air supply opening 14 of water
tub 3. Provided bel ow a bottom of water tub 3 is heat
exchange unit 31 for acconmmopdating therein heat
absorber 30 and heat radiator 32 form ng a heat
punp. Heat absorber 30 5 has first air inlet surface
30a for introducing a drying air therethrough and
fir¥tthidiostpetysepdnice 30bof hrawghtubi 8h  an air

passi ng through first air inlet surface 30a is .
di schargtleDHOYl()geo%t &eg "of @ heitt taBsotberadGr Hegp 3 is  heat

radiatiof has 35e¢QNd Al L Y-85 n §U . 32a for
introducr}gn%utnhe air 10 from eaat%t'Lg s%%ﬁ‘%%éeat absorber 30

t heeed hraughraand teecondsairimutd ekacspgthpce B2 absorber 30
t hrough_whi ch_an air passing through second air

i nl 8¢ shirPacaingoaniat diwdhargelh tiproinsirdduoindieatdrying air
r adj I 2. Further, heat absorber 30 and heat )
o BBt o T R o1 (ARG PELE S ptoihddirouan which
exchangers $00s:pef f ohmhih afi—?sthe%tirexﬁ%lgesurface 30a is

operation between a coolant and air for drying
opetitdlemgea theoleatdpwiphebler &havrbairt 30Ut l1@3at radiator 32
surface 30b faces air inlet surface 32a at an acute

angl® t FRTVBetIeninbpl, SaFase otRawafer dinecedwrniiofthe air

| ' f 30b and air in]et
nor agél§%§§ g%s%ﬁgzgugée%h?%er %%%EpégF??%gégédlgaf outlet

sur are cl'i ned w

horswaratcal 3dbr estbedh AGGHr dihngl Y, £%§H55”¥H¥$uggf econd air
wat er condensed i n heat absorber 3% is facilitat eg,
andinkeiesptbres t hea condeimsed raat eto cant dieicefdre tleavelYdiator
coll.ecte in a water storage chanber 36 forned

t heteundeP UisFar BxetharBeethit 31 pedcdmpigurasd ageeh 32 are

tha@oﬂﬁ%ﬁigg fin and tube type heat exchangers for performing a
heat exchange operatiocn between a coolant and air for drying
operation in the heat pump. Herein, air outlet surface 30b
faces air inlet surface 32a at an acute angle therebetween
and, also, outward directions of normal lines of air outlet
surface 30b and air inlet surface 32a are declined with
respect to a horizontal direction. Accordingly, a dropping
of water condensed in heat absorber 30 is facilitated, and
therefore the condensed water can be effectively collected
in a water storage chamber 36 formed thereunder.

Heat exchange unit 31 is configured such that drying
air flows from the top of heat absorber 30(first air inlet

surface 30a) to the bottom thereof(first air outlet surface

-10-



25 air flows fromthe top of heat absorber 30(first

air inlet surface 30a) to the bottomthereof (first

air outlet surface -10 30b) but flows fromthe

bottom of heat radiator 32(second air inlet surface

32a) to the top thereof(second air outlet surface

32b), as indicated by arrows "d". The air passing

through heat radiator 32 is elevated and then

hor P2lont it y £ bowpvésoml ting horicont@al hait chtpitatdka 32 (second
formed above heat exchange unit 31. Next, the air

f1 ok al'bfy arieGppPyatutt thel Gop éhGirreegtfi;emhpnd air outlet
i ndi rr in Fig. 2 a then is _

i nt %%ﬁag%d@%érﬁqé \%/\agtel?ldtléggggtw otgh "4l r Supplyy® air passing

openingighd.nek® Amdautbet 30f sBoeizontal ald Ausl 1348 ontaliy
airtightly communicates with an inlet of air supply

SduckoZE bylang kupplopthdseid? nmde ofian fexneasidd®e heat

and_contractible, bellows shaped flexible material.
Si ntTRE HPFTodtt et'eF6r B ait fdemaudionucineueply duct

airti QJ'H |ayd§9ggy{]&§aitrﬁl'\Ma‘:gde}?fnhasgleﬂwot‘gers?pgwnaiirn Fig. 2 and

exhaust hose 34 nmade of an exten: e and™

conthreact i bl énhebtiowsd shaped Wdrexi bl M8t & @ughThei v supp1y
purpose of such configuration is to prevent a

vi BtReTi2eA &f - water tub 3 supported by vibration

absor bi suspensions 2 frombeing directly o
10 ¢ anst e:}gﬂed Qc‘% ive ﬁ%at bt Eédonfibdat 88t n Heat adgtightly

eXQﬂﬁﬁﬂﬁiHQ£é33%i§Hda%t;&h%tSQHf 1 Sﬁﬁﬁf]adgg%hZEo%y air
allowing a watertight flow of flurd suc arr-of
t hesupipke. hésst @l edatla tdte mhddbedfsidipat mdf @kractible
exhaust duct 20 is detachable Iint filter 35 serving
as quipWFegpﬁ@e@nﬁ%exible material. Similarly, air outlet 16
and air exhaust duct 20 airtightly communicate with each
15 other by air exhaust hose 34 made of an extensible and
contractible bellows shaped flexible material. The purpose
of such configuration is to prevent a vibration of water tub
3 supported by vibration absorbing suspensions 2 from being
directly transferred to the heat pump accommodated in heat
20 exchange unit 31 and at the same time form a path for
allowing a watertight flow of fluid such as air or the like.
Instailed in the middle of a path of air exhaust duct
20 is detachable lint filter 35 serving as a filtering unit
for removing foreign substances included in air, lint filter

25 35 being formed of a synthetic fiber net or the like. With

the use of 1lint filter 35, foreign substances are prevented
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for renoving foreign substances included in air, lint
filter 25 35 being formed of a synthetic fiber net

or the like. Wth the use of lint filter 35 foreign
substances are prevented -11 fromintruding into the

heat punp including bl ower 12, heat absorber 30 and

heat radiator 32 or the like, so that a functiona
deterioration thereof can also be prevented. Provided
undéroRedit zssioigbént80tha hest M@é.lm@téudﬁ]hg bﬁo»gehs i1®, heat
wat er stora chanber 36 for collecting condense
mat@%sﬁf%ﬂﬁgg% BYC c 6P ng i rtpasS? ngrt Hitsughi keatso  that a
absorber; o30. JTRELELO) & 0R (GaPAGE Ly, Of juat g1 storage |
chanber 36 can increase despite a scgllng doWh® ot

heat excRrangedemidndil: hodt ebsdEBEN POy e fOr MR B unit
a centrifugal punp is attached 10 to water storage

Scharberis3eiategd ghcoad echafbamt 8f dioai ncoPunri84d i ®ndensed

conpected to water drain. hole 39 provided at an
uppg?g?% rrﬂﬁﬁﬁFFo%yoFoﬁg o b PESF-RIphpO i BrYi psorber

38. 30 Acop{idFg -} Eh%a9989€§389 M@%ﬁ%éﬁ%%k@%t%%ahger 36 can

wat er storage chanmber 36 Is Intro ( nro wat er

t ubiBcamdbet hisplibediaschaiiged WewAubsi deathe smehiReunit 31.
via water drain outlet 9, water drain valve 10 and

vat BRter AT iRoBe™A 137 digr@ednaf ez cafrtaiifubelep®8p i s attached

royjd n._upper_.portion of ter tub 3, even if .
lo?he¥gn§%%$;d$xﬁb(%?{%ggégaiEé’aéﬁ%e@PfPEtﬂétePfi§atef drain
Supplrigedsi Nt WtRELEHb L3, & P'éﬁhfﬁaqﬁﬂﬁQQﬁﬁéﬁ%%ided at an
flow 20 backward into water storage chanber 36.
Furetemy, siarceonwashi og water daes3netai pimpderkfhOpipe 38.

pu draj.n pipe 38, contam nants in the washing
wat ?CQﬁqlpgﬁgt B@eaf?%gﬁﬂﬁ$q(yagﬁr collected in water storage

chamber 36 1is introduced into water tub 3 and then
15 discharged to outside the machine via water drain outlet 9,
water drain valve 10 and water drain hose 11. Since water
drain hole 39 is provided at an upper portion of water tub 3,
even if the amount of water exceeding a specific level is
supplied into water tub 3, washing water does not flow
20 backward into water storage chamber 36. Further, since
washing water does not intrude into pump drain pipe 38,
contaminants in the washing water will not be attached to an
inner portion of the pipe, resulting in no poor drainage.
A water storage capacity of water storage chamber 36
25 is configured to be greater than an inner capacity of pump

drain pipe 38. Accordingly, even though pump 37 stops after

-12-



I nner portion of the pipe, resulting in no poor

drai nage. A water storage capacity of water storage

chanber 36 25 is configured to be greater than an

i nner capacity of punp drain pipe 38. Accordingly,

even though punp 37 stops after -12 conpletion of

water drainage, it is possible to prevent a backward
flow of water remaining in punp drain pipe 38 from
cau§Pﬁ©l%ﬁFQﬁmﬁﬁl¥ﬂVQﬁ @ﬁﬁ%@éﬁSedl%auerpkﬁ@mbhateo prevent a

t As illustrated in Fig
iog%?ggg%r %%% oO§ ag?ﬁere At P Burp Pngr@%%ﬂq &dpre 38 from

neacaheaty exchafger 1Y tot?’lcé{c%%s@ﬁ wsdlt%% ynder yater,storage
horlzont(% air duct in housing 1. Conpressor

accohamgat é$.t herei n conpressor 41. As descrlbed
above, heat absorber 30 and heat radiator 10 32 are

5instal | efiSi i lfheat resehaiyeFimi t 231 comphetdat ¢heyorming the

fac C t her ter storage chanmber 36 is forned
in ge§§p§é under%@:%t dbso?%epeﬁg SKGPF29Nt WPiti ¢l side by
ducsidé uR@sd zRBEaldntar ovideg,aboye heat s ﬁ(cmang%ompressor
unit 31; and conpressor 41 is positioned near
exchaﬁgéSUﬁpto@modﬂnha'thérhomlammyﬁﬁssarr4ﬁuct VVth

such arrangenent, those conponents can be conpactly

confi gur&d %ﬁ?%f%ﬂﬁﬁtabPﬁ%réﬁvﬂiéﬁﬁﬁrpﬁg $©® and heat radiator

10eff§£t5¥§|¥n§&£ﬁﬂﬁpqa$eh é@h e anent s, Ip%b ?6gklbhat they

15

20

2h

e n
under a rear portion of housing 1.0 Ref'€rt

3, they ecdd i ddust;r aﬁaaﬂerans@rragezcéh%lnf)‘éyl al QJ% ﬂc&med in a
the air circulation, drying air from bl owner
bl oWtRdent 8ndat erhealh bandbent aroy dm@ml50htn:bugﬁral Buct is

horizontally provided above heat exchange unit 31; and
compressor 41 is positiocned near heat exchange unit 31 under
horizontal air duct. With such arrangement, those
components can be compactly configured as a unit, thereby
enabling to effectively accommodate such components in a
space under a rear portion of housing 1.

Referring to Fig. 3, there is illustrated an air
circulation. In the air circulation, drying air from blower
12 is blown into water tub 3 and rotary drum 5 through air
supply duct 21 and air supply opening 14. Next, after
passing through cloths 4 in rotary drum 5, the air is
discharged through air outlet 16 and then passes through
heat absorber 30 and heat radiator 32 in heat exchange unit

31 via air exhaust duct 20. Thereafter, the air returns to
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supply duct 21 and air supply opening 14. Next, after
passing through cloths 4 in rotary drumb5, the air is
di scharged through air outlet 16 and then passes

t hrough 25 heat absorber 30 and heat radiator 32 in
heat exchange unit 31 via air exhaust duct 20.
Thereafter, the air returns to -13 air supply duct
21. Further, the heat punp includes: conpressor 41,
hea®lr rgtfirdtyodugR #br radi ating heat of the

conpr ess?d t ool ant ; ressure regul ating valve 42

formed of "B tHrot te VeV sieapidesar yorabesepr t he; heat
| i kead ol Jepyessuf i zi t; I.gh- gssure cool ant;

heat absorber 30 for d;lgitol\%gng{e%%e Ooftrje%lrees%oﬁnﬁrfééed coolant;

| ovepressur ecgoobanty t earlsord fddled @MARhrottle valve, a
envi ronnent thereof; and pipeline 43 where the
coofaiit! Lagir st e8r i ifhehel Heat FpunpepTheswooliant the high-

cirgulates in a 10 direction indicated by arrows 44,
th %S%uérset abPPeflhy a'“Heat*HiRPeCyclP8. ~ FGEt hedhsreng  the

C0n;iépﬁ'és@ﬁrf@e(ﬁ]_aybﬁgpj_aeggugepmlﬁi%r tg)r akgsl?Jerbl I keeat from an
controls operations of driving notor 6, water cflral n
val arer ixopmbhowerhek2ofeonpies $0bedin®r 4hewhike, the coolant
t hereby 15 controlling a series of cycles including
washi®y,l2hat el éker A6 oRwEAd dEpEngobhesequencelates in a

Theyf,al L Nng_i.s . ap_explanation of an operation of
t he lr\%é:ls% %gqgﬁi Ca#]?(igng)ynaa‘cﬁﬁoﬁg c%%fib}ﬁgreecpyases’:abllshmg a
despssitbgdmabopere. | N a wash cycle, detergent is added

into rotary drumb5 in a 20 state where water drain

val ve 10furdhelrmsed, andnwatErer s48 having a microcomputer or
the like controls operations of driving motor 6, water drain
valve 10, blower 12, compresscr 41 or the like, thereby
controliing a series of cycles including washing, water-—
extraction and drying in sequence.

The following is an explanation of an operation of the
washing and drying machine configured as described above.
in a wash cycle, detergent is added into rotary drum 5 in a
state where water drain valve 10 is closed and water is
supplied into water tub 3 to a specific water level. Next,
rotary drum 5 loaded with cloths 4 and water is driven to
rotate by driving motor 6, thereby washing cloths 4.

Alsc in a rinse cycle following the wash cycle, water
is supplied into water tub 3 similarly to as in the wash

cycle and, then, rotary drum 5 is driven to rotate, thereby

_14_
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supplied into water tub 3 to a specific water |evel.

Next, rotary drum5 |oaded with cloths 4 and water

is driven to rotate by driving motor 6, thereby

washing cloths 4. Also in a rinse cycle follow ng the

wash cycle, water 25 is supplied into water tub 3
simlarly to as in the wash cycle and, then, rotary

drum5 is driven to rotate, thereby -14 rinsing

cl ot hBS g |Ticdhwatier - Bxta act-koregyed @& iBoidyede ot @lled water
in water_ tub is drained to outside the machi ne by .
opehl' ng® Hat &t° df dish Varied 16 fksitherher seakrinaruymopening

a orogat;i ergi lot,hs 4 is driven to rotate _
gy g%igvi ng rrlonpgfraltéfgatlgagg&hi%kaenépé:é) ,artyhéirr%yg accommodating
per Ebereing caoclnt ni fugati WAt e6- r&Xddagy AR vERg N 6 at 4
cycle, the coolant is conpressed 'by oper ati ng
conpt@ssoppraadof therdeat pumipraridgt hen passes fugal water—
through heat radiator 32, pressure regulating valve
42 Fhd heat"absorber 10 30 due to the g_on‘pr es? otn .

ure r ek, t [ r._.32 _radiates ue .
Fgetsze cg?rp%ecg%}?ocn@%'t Eggcg% ant. %Smﬁgpgggsﬁ%cg?by cperating
absosiyeres3oralsobbstheatiedry pispngntin@nb@Vha PESSWiBugh heat
cool ant depressurized by pressure regulating valve
42. TadiatRirs 3¢y nerefsuts owemuiaRing Walwend2 vardntaiar absorber

= ot 32
10 hea%(?edd]}eS f%}/ the heat radi ati on of heat radi ator

15

20

25

i's bl own through CAMTEIIPly PHEREIA:  JieFe iy oligafnirediator

wat &  tadi 3 aNdhE ot apye QL%urEI';’—J t@ér@;&%ﬁ% eroéuggleycoolant,

openi ng 14 and drum perforations a. Rotary drum 5

| s Wrdreen tleatot abeodnerdrivi APssEBOr hbat by using the low—
pressure coclant depressurized by pressure regulating valve
42. At this time, if blower 12 is driven, warm air heated
by the heat radiation of heat radiator 32 is blown through
air supply duct 21 to be flown into water tub 2 and rotary
drum % through water supply opening 14 and drum perforations
5a.

Rotary drum 5 is driven to rotate by driving motor 6,
so that cloths 4 are tossed up and down. The warm air blown
into rotary drum 5 becomes humidified by absorbing moisture
while passing through cloths 4 being tossed up and down.
The humid air is discharged from water tub 3 through air
outlet 16 and then passes through lint filter 35 where

foreign substances such as lint or the like are filtered out.

Next, the humid air, after getting rid of foreign substances
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20 so that cloths 4 are tossed up and down. The warm

air blown into rotary drum5 becones hum dified by
absorbing noi sture while passing through cloths 4

bei ng tossed up and down. The humd air is

di scharged fromwater tub 3 through air outlet 16

and then passes through lint filter 35 where 25

forei gn substances such as lint or the |ike are

fil geeledaputlint Next thehdikamad diint afineergesti n@akhds heat
of foreign substances -15 such as lint or the |like

at FPFAPAHEY (BH 9351 rddcids Kehpruskxehangdl unitheakafitar, the
air t 20, T 2after, the, hum d warm ai

is r&ﬁ%ﬁ?‘?e rb;zf% o%%%ﬁléﬁgfé%%?%l%yh%%?l%aseqsa}g]éﬁt heat and
heatawhid ehpassiwig thr gHghiheatcnabBaghbeke 30 LBsBrber 30 to

t hereby be separated into dry air and condensed
wat Brereftie bedmgraratdéchnes dvar med whidl ecbeimged water. The
rehgated b%eheat radiator 32. Then, the warmair

ci r'Cf at'ds PFOOBFRVETES AGATR RFEY dishealspl Y dirat radiator

21,381 r sURP! %RPeni g 14, 5 um5,and cloths . .
4. 10 The condensed wat er ég%%?g¥g%£b&ohgg?w%ﬁs%?bggaln via

30 asr snmpﬂecﬁedtiZHAMﬁﬁersSﬁ@L@Qﬁxﬁﬂ@@p@@,3§bﬁH%?”d¥%Q 5 and
in alower portion of the heat exchange unit 31I. By
regtt@tsy 1-operating water drain punp 37, the

collected water.is upplied into water tub 3 via
punp dra?%ep?%%kﬁgﬁﬁﬁdgﬁﬁ§nngaa?g%%aPéeae?B Bht_rRRE 30 is

t hecdmchicag Vha Jaker eut-het 2 r.-drajp, val ve 10
and water drain hose 11, Iﬁ thi%Mgége?6tEgbp%¥$if%%n? tower

bl awertib2 repeatise t he:aaf orearaigonethiai reulati & regularly
t hereby increasing a pressure inside heat exchange
uniqué%Flng water drain pump 37, the collected water Iis
supplied into water tub 3 via pump drain pipe 38 and then
discharged to outside the machine via water outlet 9, water
drain valve 10 and water drain hose 11. In this case, the
alr from blower 12 repeats the aforementioned circulation,
thereby increasing a pressure inside heat exchange unit 31,
€.9., a pressure inside heat absorber 30, water storage
chamber 36 or the like. Accordingly, water drain pump 37
can more efficiently drain the condensed water from water
storage chamber 36.
As described above, in case the heat pump is employed,
heat that has been conventionally discharged to outside the

machine can be collected by heat absorber 30 and then

radiated by heat radiator 32. Since such heat is reusable,
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e.g., a pressure inside heat absorber 30, water

storage 20 chanber 36 or the |ike. Accordingly, water

drain punp 37 can nore efficiently drain the

condensed water fromwater storage chanber 36. As

descri bed above, in case the heat punp is enpl oyed,

heat that has been conventionally discharged to

outside the 25 machine can be collected by heat

absbf bet B sdkd et fen shadrean ed dyyieatt imedizationisd2the energy
Siqggﬁ§%%g.geat IS reusable, -16 it is possible to
shorten “a daryfig Yime and use the energy nore

efficienmply. T i rst d e irent provi des

a configuratig%r%% mhfgﬁg%ﬁ%£ﬁeatg%§§%fﬁ%?ﬁrst%ﬁ?%ﬁ?es a
at enfBowashiog dmd wipmgenachicse Gapabl €sOfinstalled at a
automatically performng the wash cycle to the dry
cyclahipgwevdd tdeyinganerashfiaet s cemnbbe acfii evedobytically

o SO o0l il S e et pup L onetalled,

at a cloths”dryer "excl

funﬁﬁkoﬁfﬁgéﬂb éH%.M@rgeﬂgéve&'bﬂ:%ecgh%§éu%?§¥5%‘ﬁgdwhich the
enbodi ment, a discharging side of water drain punp
37 hegtconmeciedit otaMatertdeaciohod edS@:f amdisabe®) having

upper,_ rear portion of water tub 3 via punp drain
piﬁbdég?n?b&éVEFfmsPﬁéé-it is merely an exanple of a

si mpl e qfai, config %ti .._the 15 di scharging .
si de thg{ggpggg’no?nne%éssa%ﬁﬁ?kcoﬁﬁgé?ﬁﬁe?o gv%ﬁiﬁmentr a

dr aiischeteiap efqawaber a5 .q.0n examp! §7 iin C@ogn%ected to

punp drain pI pe 38 is connected to water outJ1 et or

watigter drain hole 39 formed at an upper rear portion of water
tub 3 via pump drain pipe 38. However, since it is merely
an  example of a simple drainage configuration, the
discharging side thereof is not necessarily connected to
water drain hole 39 of water tub 5. For example, in case
pump drain pipe 38 is connected to water outlet 9 or water
drain valve 10 such that a part of pump drain pipe 38 is
lifted above a maximum water level h (shown in Fig. 1) of
water tub 3, even if the amount of water exceeding a
specific level is supplied into water tub 3, washing water
does not flow backward into water storage chamber 36.
However, in case, washing water intrudes into pump drain
pipe 38 through water drain hole 9, impurities to be drained

may flow backward. To that end, a filter for preventing an

intrusion of impurities can be provided together with a
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drain valve 10 such that a part of punp drain pipe 38

is lifted above a maxi numwater |evel h (shown in

Fig. 1) of 20 water tub 3, even if the anmount of

wat er exceeding a specific level is supplied into

water tub 3, washing water does not flow backward

into water storage chanber 36. However, in case,

washing water intrudes into punp drain pipe 38

t hr BYGHE \Rat S edrBE oot &l Y&, drpue tlilérfs.ltoc@esfeemmnmag, there
2 flow hackward. To that end, a filter for
p?eggﬁ??ngegﬁ %Pnf?ﬁ§98ﬁ BFmPnﬁﬁPFPigépEaﬁ8b§? water tub 3
pr ovisiecket 0got her v itdt 13n -7 bAckhlQw ppevention o .
val ve or the |like. Consequently, there 1S no neeg to
convrestl tpogpidrai teqiingea3By t oi matee cohBbg3ratsiuhj.ect to

a vibration or the like while in operation,

r esu{FE°AGYI raftiecneBaPfimasitipl e configuration. 5

Second ferre odinent) Fig. 4 iIIustrate§ a
gross seﬁ% bn§|'€%§%£é lCﬁseat ?%ﬁ%nSSCEh?Qa%lvﬂﬁw of heat

accafdiange Wit aszseconda.prefeided epbod n%@&or?& E)Iilgferred
present invention. Detailed explanations of parts
| dentticdiament  ef niliearptesenhoseveesiom.bednétaihel &planations

firs referred embodinment will be omtted, and the
Iik‘gI g%?%?eh@%”ﬁhﬁ%ﬁa?% #PHlye Geedhoer efapicrifed in the

pl l*Hf:'@l.sitt ypl_%ffe ?ESCte'm%BPﬂngr% r ggﬁingéaso\?nét\éléggvg%&ae ql}g like

wat er vol'une detector for detec

t herefwatete St@iaga schanbese 36 ar enaktashed inside
wat er storage 15 chanber 36 in accordance with the

second pF efeirald tyebodiieterntt immd cdlest retiest Sidcaldrying as a
COQES%EG%OESmgOEEEgLL§¥ gg& detecting a water volume in the
water storage chamber 36 are attached inside water storage
chamber 36 in accordance with the second preferred
embodiment and also electrically connected to controller 48
by respective lead lines 55 watertightly connected thereto.
Controller 48 monitors an electrical resistance between
detection electrodes 54. If a water level in water storage
chamber 36 increases, detection electrodes 54 become
contacted with water so that the electrical resistance
between detection electrodes 54 is changed. Accordingly, it

is possible to detect a water storage condition.
In case the water level in water storage chamber 36

increases despite the driving of water drain pump 37,

controller 48 determines that a breakdown of water drain
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by respective lead Iines 55 watertightly connected

thereto. Controller 48 nonitors an electrica

resi stance between detection electrodes 54. If a

water |evel in water storage 20 chanber 36 increases,
detection el ectrodes 54 beconme contacted with water

so that the electrical resistance between detection

el ectrodes 54 is changed. Accordingly, it 1is

pos$'BPe3fo Hetedt of warer 52t ag@ecdfidiorri 6he lhkedses taken
the water |evel &éhwﬁter storage chanmber 36 25

i ncfeases despi T& 1 h&%aF1 vitng 6" WRTEP 1R aPRePUMP™7, @ heat
contekehh@fi treEfhRe breakdo ;
drain -?%Igﬁﬁ%%37, a c?%%n%%agd%% Egi%ﬂsgég&%%q%¥ stopping
t he chirkeedras tddkemd pllaser 17, StUTcRAS@redel€Blg an overflow
punpi_ng operation, a heat exchanging operation and
theOFi%%“ﬁ?é“sﬁ%ﬁ%ﬁd%ﬁo%yﬁéﬁépping conpressor 41 and

bl ower 1 t her reventing.an overflo 5 of water

in materggtéggﬁggéga 5§Kﬂ§écgﬁﬁ%dc %%V%,g%ﬁ%rcﬁBtH§xI“dance
dr yet th nclac gaedaneei nwd it dnheaRr @&%cél@z\/ %@E.bngﬂo&@&z therein
conpactly acconmodate therein a heat punp and an air

duct &enfigurmtimh &m airedunct owenfiquantion @h a rear lower
dryi ng chanber, i.e., an unused enpty space of 10 a
houg?ﬁ@?”}ﬁg}ébﬁr naBl FRYPRY rachiceveaanunused empty space of

o) £ er : n Q. 1eQ3d | = Kokl
10 ENELgY §;I;IﬂgC| el{H e\%%lul%glg'?)l%g é{?ﬁ% : nghan%asg%ggﬁeg%vﬁ;Fflclent

15

machi ne or dryer. vention

andhdesetdibedavhity dR5RRGEnEOndhe R Bf-ent et

enbodi ments, it will be understood by those skilled

in the afflihathe/arivargichahgesbaed dfowrmdifd cdddcanbed with

may_be de wi thout departing fromthe scope of
yrespenéat %o the preferre emgoodiments, it t?ill be understood
by those skilled in the art that various changes and
modification may be made without departing from the scope of

the invention as defined in the following claims.
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the invention as defined in the following claims. -19
What is claimed is: 1. Acloths dryer conprising: a
drying chanber for acconmodating cloths therein; 5 a
heat punp in which a conpressor for conpressing a
coolant, a heat radiator for radiating heat of the
conpressed cool ant, a pressure regul ating valve for
dephgs ur|2|n9 t$e hi gh- pressure cool ant and a heat
absorber™® foF 8Ffoliing the depressurized | ow pressure
coolant to 10 absorb heat from an environnent thereof
are connected in a pipeline so that the cool ant

ci rtul at ascidmeretchyengbomaichimgheat exchange unit for
allowing drying air froma blower to flow fromthe
heat abs8r®&find chrabaeator adicaropdatind thenhtothdesin;

drying cha 5 wherein the heat absorber has a
f|¥stga|$ gb?etpu %rﬁﬁcghFSP |nﬁFH@GEFﬁ@Ftﬁ@rdﬁymﬁgesslng a
ai rcddenet hr quohegnd @aqfifst afCL 'd?ttaﬁsuya Sat, the
t hr ough whi ch the air passi ng roug efirs ir®

i nl etmpngskade msodasthargedgh@seutéld@eg&ﬁaﬂl he@glve for
absorber, the heat radiator has a second air 20 inlet
sur %ﬂﬂ?SFBFlF%ﬂ?cﬁfﬁcbﬁghrﬁée%ﬁwrd|qgnﬂame drehta heat absorber

t u and a second_air outl et
23??%2: th ?gﬁﬁ uhlc%gePﬁ%S%T?lT%%sﬂﬂ@ ?Wﬁ%ﬁﬂﬂ? t fgolant  to

SeGﬂﬁdmﬁlheb8|@Eoﬁuéﬁa@ﬁviﬁbnﬁ@n%caﬂggggf u SICE%ted in a
the heat radiator, and the first air out sur

of Riselheatsabdertbehe] eocﬁhmmgzltrhelse@@&%ezﬁtﬁ!rbugh and

inlet surface of the heat radiator in the heat .

exchangéi heat exchange unit for allowing drying air from a
blower to flow from the healt absorber to the heat radiator
and then to the drying chamber,

wherein the heat absorber has a first air inlet

surface for introducing the drying air therethrough and a
first air outlet surface through which the air passing
through the first air inlet surface is discharged to outside
of the heat absorber, the heat radiator has a second air
inlet surface for introducing the air from the heat absorber
therethrough and a second air outlet surface through which
the air passing through the second air inlet surface is
discharged to outside of the heat radiator, and the first
air outlet surface of the heat absorber is facing the second

air inlet surface of the heat radiator in the heat exchange

unit at an acute angle therebetween, and wherein the drying
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unit at an acute angle therebetween, and wherein the
drying -20 air flows fromthe first air inlet
surface of the heat absorber to the first air outl et
surface thereof, and from the second air inlet
surface of the heat radiator to the second air
outl et surface thereof and, then, the drying air 5

outﬂgé %ﬁe heat radi ator, substantially horizontally
flows™ arohy atRBriPentErsdi ratuctiriet nsdrabove ofhethe heat

or cl ot.hs

h d ¢t h ' ._ 2. Th
ea$b§ﬂ§ﬁﬁb%5 t%? &%Qgt_géi 5991&% suréyﬁig,efﬁof, and from

{
dryer of claim erein the conpress

i nstiad | eecamterid hinhor i aontale aif ductpdor nedhahove o o
the heat exchange unit. 3. The cloths dryer of claim
1 otePrdnFérePhtaet outiace tlereetiamd ofttemonmal drying air

ling.,of the first air outlet surface 15 of the heat
abé%f%e?£igh%eéF?Eeaaﬁﬁ??P?e§fﬁﬁﬁaqpiﬁélyh@PWZ@ﬁFE@l1Y flows

di recddon: HhrilBgeegl oihs dryeryaf, any,ane %Lﬁgh,%igi?sa%sorber

to 3, further conprising: a water storage C

f orargblthechéayg weidensed 20 water, the chanber being
provided in the heat exchange unit formed under the
heat absorber of the heat punp. 5. The cloths dryer

of <l ai f her caonpri si.ng: water tub for
resérviE%éVégﬁﬁha et fk@ﬁ@?ﬁ ?n wherminydbg egmpeessor is

th&nW&hQEe&UbnhQ§|Hgén%oEmgohfgingigh%ﬁg%rfb%mggn%ffve the

drai n pi pe communicating with the water storage -

chawbér extlomalr anning t he condensed wat er col | ect ed
in the . .
3. The cloths dfyer of claim 1 or 2, wherein an outward
direction of a normal line of the Ffirst air outlet surface
of the heat absorber is declined with respect to a

horizontal direction.

4. The cloths dryer of any one of claims 1 to 3, further
comprising: a water storage chamber for collecting condensed
water, the chamber being provided in the heat exchange unit

formed under the heat absorber of the heat pump.

5.  The cloths dryer of claim 4, further comprising:
a water tub for reserving washing water therein in a
wash cycle, the water tub including the drying chamber;

@ pump drain pipe communicating with the water storage

21~



wat er storage chanber; and a water drain punp

provi ded between ends of the punp drain pipe, for
sucki ng the stored condensed water, wherein 5 a part
of the punp drain pipe is provided above a maxi num
water | evel of the water tub. 6. The cloths dryer of
claimb5, wherein the water storage chanber is

desi gn such that .a.wat storage vol une thereof 10

oo GRaEPe T hn e nlB Sheoraat peC et e S pgRped in che
dr aiategonduidseconpecd,ed t@ an outlet of the water

drain punp. 7. The cloths dryer of any one of clains

4 to 6, whemrekn drhénbbawerpfoeridddwdigethecdayi Bg the pump
air is provided at an 15 upstream side of the heat
absOFBE? PiPean &G4 s#GEing ofhe onrad wgntibeselt Waimpr, wherein

cha nd.t he heat exchange. unit. 8. The cl oths )
dryg?%%F@a%§ Sﬁg 5P %1 &l e PR 70 Whiereidh Y REVRafertaxinum

st okager chamhen rf endad terden,t he heat absorber has
20 therein a water volune detector for detecting a

water volume in the water storage chanber. -22
CLOIHS DRYER _ ABSTRACT 5 A cloths dryer includes a
dryPng chBfvetofor drygg oot itgt Weesphn cilist e tand storage

he Sxghange ! Vi heat .absorber 30 and
heg%hradia?%rdgg#&ﬁggfug sgg erd - Has Tt %§1ﬂme thereof

10inles guefece S for vhnds odyciRg LHEl iV NG, az%)rpump drain

15

20

therethrough and first air outlet surface 30b 1
t hr eerfitithicehreheedito passinbet hrfouglke Fatst diakin phep.

7. The cloths dryer of any one of claims 4 to 6, wherein
the biower for blowing the drying air is provided at an
upstream side of the heat absorber in an air duct for

connecting the drying chamber and the heat exchange unit.

8. The cloths dryer of any one of claims 4 to 7, wherein
the water storage chamber formed under the heat absorber has
therein a water volume detector for detecting a water volume

in the water storage chamber.
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surface 30a is discharged to outside of heat absorber
30, heat radiator 32 has second air inlet surface
32a for introducing the air from heat absorber 30
therethrough and second air -outlet surface 32b
through which the air passing 15 through second air
inlet surface 32a is discharged to outside of heat
radiator 32, and first air outlet surface 30b of

heat absorber 30 is faci n§L9EBBNBREER inl et surface
32a of heat radiator 32 in heat exchange unit 31 at
an acute angle therebetween. The drying air flows
fromfirst air 20 inlet surface SOS o; hea? absgr?er
30 to first air outlet surface 30b thereof, an rom
second air inlet surface 322E5%#2%eat radiator 32 to
second air outlet surface 32b thereof and, then, the

d r of h radj ator, 32 substantlall ~
hg¥:ggn?gll§y§?oms éﬁ%ﬁm;fﬁﬁ?%ﬂﬂﬁ al & r dguetd ZSX%@%?r for

fOﬁﬁﬁdmﬂbﬁaﬁuh?akhég§gﬁbQﬂo%gsangngeQ&%ﬁadEQ&ngig'unit 31
SU TABLE DRAW NG FI G -
having heat absorber 30 and heat radiator 32. Heat absorber

30 has first air inlet surface 30a for introducing the
drying air therethrough and first air outlet surface 30b
through which the air passing through first air inlet
surface 30a is discharged to outside of heat: absorber 30,
heat radiator 32 has second air inlet surface 32a for
introducing the air from heat absorber 30 therethrough and
second air outlet surface 32b through which the air passing
through second air inlet surface 32a is discharged to
outside of heat radiator 32, and first air coutlet surface
30b of heat absorber 30 is facing second air inlet surface
32a of heat radiator 32 in heat exchange unit 31 at an acute
angle therebetween. The drying air flows from first air
inlet surface 30a of heat absorber 30 to first air outlet
surface 30b thereof, and from second air inlet. surface 32a
of heat radiator 32 to second air outlet surface 3%2b thereof
and, then, the drying air out of heat radiator 32
substantially horizontally flows along horizontal air duct
3la formed above heat absorber 30 and heat radiator 32.

SUITABLE DRAWING: FIG. 1
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