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SPECI FI CATI ON DRAI N PUVMP AND Al R CONDI TI ONER W TH THE
SAME FIELD OF THE | NVENTI ON The present invention
relates to a drain punp, and an air conditioner
provided 5 therewith. BACKGROUND ART It is known to
provide a drain punp in an air conditioner in order to
di scharge drain wat SPEGIRECATEON n a heat exchanger

1o DRERE PP 2D AIRC o NI SRPER AR soRiE "

FIELB@ECIGEIIINYW’HONcondltl oner 1 as shown in, 10 for
e FIG .14 and Fl 16. re, FIG.,14
" SRERreSens apRaionsiisde aicin FHEw, e o e G
therewdthndi tioner 1 (ceiling is not shown). FIG 15 is a
de cross sectional view of the air
BAC@GW@%&& , and is a cross sectional viewtaken
altnigndvietohrévitlé Bdraimpirhfein arlir cérld@iontPin Gder t6 diseh@mpe drain
pss, sectional vi.ew of, the aj.r conditioner. 1

n c
water Eﬁ?ﬂ’r%‘{ W ahegt exchanger dyring copling opsiation. Arynye opgrapior and the
like. St g didin fhriep isluilt o Ehalmﬁgn@aﬂuﬁdt e cohd@ipf 1 8€shodvn in,

cas, ter 'l ous con tituent
for exGgRipphiGhi Kt 13 #9000 LhdTers Ts B iR efigive view
of the t@ir‘é@ndiﬁoﬁd’z\qd(@?ﬁh@ O ndt s@iﬁgdl FicE db'gs/ a sdﬂtéﬁxan@ gide Bfbs2seRtional
] e air condition is di sposed so
view qfﬁ%@f concitipnzp, ] ﬁwgmﬁ%ﬁ%p Tﬁleavtals%q ﬁl@%f*la}?m FIG.
16. FI@I 16 ReNRhéhansslal 608 seEﬁéﬁa'D QleRPs{athe Ejbeoﬁ(ﬁ&@e@@nﬁid i3aicfoss

i sposed sq that |§ IF ted into the openlng of the

Se"tw@él"}q"‘h @dﬁlgﬁ’@% g 19 oed i nside the casing 2

arks aifcdritiche?? cbﬂﬁﬁhss% WC4Sinal Qrthattfil&bﬁﬁll R6usdk ¥arious constituent
condi tjioned room throygh an i nl et

. 3 t.he_f ace, el
equipmentang 4 fage panghs H&p%eda’ﬁaheohom sigy e% thg casipg - fn?%fﬁgp
casmg%ﬁ:he &l E:Sﬁﬂlﬁﬁ{e? Nti§ @spsbed 66 tHabRis MBsHeA ih @ﬁbpmﬁf@ﬂﬁﬁi@@ ina

di sposed sqo that it_surrounds the outer

ceﬂmchrOé A cendiBopid Topm. Famhegmores theface el 3 jlimnosesl sgrtpat itis

fitted i&lﬁf ﬂKS@perﬁﬂg bffh8keiBihg '(ﬁ?hn&ké&llffdﬂs SEJ]J hsiielthé Eumirde2 élgea fan 4
r conditioned roont _and "_outl 2 that bl ow ou

that suc %mam&dﬁr%?ﬁur Rdigoned éoq;la&hrﬁ@ghzau lﬁ%eé 31 pkthgiface Panel 3 into the

- casing®) BAd blow3er: sfa%%rﬁut it fe dufdk BirSurRRPenfiafl dlfecﬁ@&%'n& la@att he

drai n_wat er nerated in the heat exchanger IS
exchmwegééweseérﬁw i yrornds the ower eipuInHeencedha et Tsthe face

panel TBR. fsﬁﬁém aﬂmet@ 1i tﬁatrﬁﬁb'l&tlﬁ‘i'hé Ar trliRetnar corﬂﬁ{dne@ﬁfodlmnd
cas raln pan nprlses an_inlet

ouﬂetwr%%ﬂ% whﬁs@ ajrfrQrg #ﬁrﬂ% tb%@@sng Qintnthe g qoaﬁ@pnqilroam
t RQrdiRBEn Pq&eﬂece’ivmg ltﬁel &hH via%elf gyheﬁ@éd%ﬁ i Vdat éﬂ:ﬁé{n or 6 is,

corresp ond to the outlets face pane

disposgd g merlowelt%dw%e Tz @wlamserf% rT #@ éraéthp%% iy r@we}te%ﬁodbe lower
part ofthe Efﬁﬁlgr@ qthe%@aﬁé&ﬁ‘?@&%bn@saﬁgmﬂéﬁq 5125l Y 9Rat i@ nith@iPates

dition, for guiding the air

with ﬂ@t}@l@éél pfﬂhp rfmnan@l 3 ﬁu@@ts @% fqr@neti 5@ thla\frﬁwwefremnéﬁo tigeutlets

32 of tﬁ@?acé ghﬁei@L o %ﬂuﬁﬁélgﬁg g?(lﬁg&{e 73 Hﬁecf &gthe W %daéﬁig tHe heat

excharmr 6@-’1@ et weeives the drm wateai In addisioa a/bel uﬂaoi/@ gaidingithe air
suckecglr e 11eafleh91 % ﬂhé i éf&?ﬁg@f tf&ﬁ‘g ésp 1{)1659 1r9tfhe Eﬁ@t 71 of the

arn receilving ere

drain pand. E@@herea(énaah@énp @08 thahdischarasp éls?eftral(ns‘p@@r qqllé%tpql in thggrain
recelvﬂg%\g&@ gl?)\%/lll gflﬁalg gaﬁn%g 1S' dlaﬂﬁedj {llq%lg P&Lﬁh%H D%% dééln recel dng

I schar ge pl pe I spose
grooveolk &fi the dwsin pane? whelieribe eat exchanger 6 is not d1sposed (specifically,

between the outlets 72). The drain pump 308 is connected via a discharge pipe (not shown)
disposed outside of the casmg 2.
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As shown in FIG 17, such a drain punp 308 principally
conprises: a punp casing 81 conprising a drain inlet
8la at the lower end part and a drain outlet 81lb at

the side part; an inpeller 3 82 disposed inside the
punp casing 81 and capable of rotating about a shaft

PAE Ehdhin @RIEN AT, gch B didvepwap B08 pﬁndbaﬁbﬁdommlsesn aiptienptdaging

t 83.5 di
81 coliing s Srginst 1A Rl Yook $hd, ke Bac TROT DR f{oe BB pars
an unlfbllbﬂmf d1§1ﬁ>s$dlﬁlfsige$}&r ﬁur?;?dasﬁfg Sllugadicﬁpa‘:ﬂd ¢ of ro&tﬁ% ag@ut a shaft
tor fit or affixi.n e drain u t
pert 9 PrsSiding infhe eggical difecin ngh hemimarong g
chsposE@ én ﬂi&@p&ﬂﬁﬁ@@ﬁh@bnﬁb @adiDd B aiiBthati@kation&llyGirivies thesshaft part

ot o GmSepele B L e OB BT QB 2L R 508 g oo

the alrdiji_lﬂﬂfglbﬁ?ég 1k hﬁ)lﬁhfwﬂaﬁlgﬁélﬁﬂe mﬁ'ﬁeﬁce Bfgﬁlr@(ﬁtot B&iﬁ@fHIGDHT is a side
of the er t.ne I ne

view of g BN BRI eI, BURpR FGus: gL HE RO HAF RuBBdyeinas)

In addRR2APiHe3b g x9WaD bﬂﬂle%haﬁ Bt UPPEMhe RAPELRBE2 ( Hp PSfeline.

that it.surrounds_ the si.des of .the | |l er 382:
PHOR BR7ERE %@rwcgﬁ&g@nm@s% 3 asine Rapogy Sf mﬁaﬁfl%an
openuigfat'tﬁéa.l ﬂﬂ dispked SIEhEHIS bidgounds the shied wf fid; 1m@61(ﬂer8 82;a

seal in 6 for sealing the.space bet nth
casmg&ag?rn?gﬁg T @atslacw&ﬁ%t%? REChiag HGE LBt pansT ffg main
body SUAEhdS sl niedthér BY fABTIHoRS spRe G¥twedsl HeGakihy nihabel) 84

naln 15 bo gé@grt 84a whose di aneter decgIE ses in the
and the) sagngayeHy caHng main gy 4 CORPEises: 28y Cﬁwﬁﬁbabﬁpe%mm
body pafi¥a ivioR8 dRnfte dBerbade®in B dawaivatdBrecAWR a tEhdaddbped

and extendlng downwar fromthe | ower end ggrt of . the

suctionprh SR eRMpriTIRS BdRIN iRy 842 phfBelogyer SRS PR aR sesndingedownward

from tROT&lee encpgdﬁrﬁ o6 nftkd BRE et ﬂadﬁ’ﬁﬁ:y ﬁxbﬁl’a@ Eﬁabb&dﬁﬂﬁrgb nozzle
outlet 81b f

part 8 g e Rgp B o VP TB R g gt o mai

body pakE2R 2K 9 ShRAZAIFAGP 6, tong ?yﬁﬂ%@%&ﬁsc%&'gte hio@x18 Bar® 85¢ Psses
througgl ate of the casi n he air conditiagner 1.

he
atssitckgoiete@&hes@msg ﬂﬁ’e\aﬂ{ sondgomgr | slds casing ppver 85 principally

compris@;t. 5iP8H ﬁ{tfo‘aﬁctﬂﬁf ﬂar&ﬁb’% ORIPPEIng aNBrodgh RbRUARstAHaRy at the center
subst anti al at” the center that conmunicates with

 that cosm@ura@m‘ﬁﬁlaa amesnbgee nddbeigsige of B ppmRraeRgidlg 81.

AR SRWinl FIGH | Eand BiciNd Elle@tnﬁé@er 3gD ?;Ithﬁgﬂw &m s the shaft

principally rises: 1 coup

part O bt ek o e g - aunaia e ASB e eiad gpsid e
main Hé)'di ??ﬁ @9a; 'aﬂséugﬁlagﬁa@m PosR@ @X tlﬁ@lbt;veﬁé‘iae ofie mam blade 392;

di sposed on | ower side

t he
and a digg $hap¢cia B Y3 dishesed b@t‘&@n%@é@ bigder3 93 and ﬂg?sauxﬂiary blade
o4, an@flﬁngﬂg &:g 2&&:&9(%%{5\?:3% I%rbn%ﬁﬁiﬁr #FuAndid ett%h@éehltérl BEX, FIG.

openi ng 93a conpr|5|qg
18 is agenlarged view ShagHerios éhea\tlcmﬁfé of thetpepp qasing 81 pof &l 1178 FiQ. 19is

aplan @fév@&} tﬁ% g&ﬂmﬁh&@ hhat pelap Bgﬁgth& Bfotor! 8‘3' A ie <9Js1ngtb%‘tvﬁ*ég§3are

7. F a plan view

nDtsh@@m)ventl onal drain punp 308 (the notor 83 and the

O {ﬁgﬁ ?seﬁﬁﬁ'mrléptg %&t}ﬁé\ﬁﬁg air TSR aPtaﬂ'Sta ﬂiﬁ is

passes arr |ntrodu tion par

dlSPOS@rSa) thanapsls etimeddsbukendhe puler eirqgaerestisl srifess afdh

91 andttﬁg uﬂlgf ‘?ﬁ cuf ERHAIGLEN & the i bftfcRiu ?nt ﬁ%ﬂfftth@ﬂsﬁlg cover
e Inner circunterential su ce of the air

85. introduction part 85a of the casing cover 85. 35 The

e:}ngiln%g%e%% c&%ﬁgﬂgés {‘;03 GX%I? leeff)m {ejlaggéjﬁﬁ‘ éxrté{dmg radially

exten fromt

from tlm owendfieumftreatial suficeed thyf sllaﬁeaagr?éf tmqoﬁmr sgend hlades For

second bl ades 396
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2 extending radially fromthe outer circunferentia

edge part of the opening 93 a of the dish part 93,

and di sposed between the first blades 395 in the

circunferential direction. The height position of the

upper end part of each first blade 395 (hereinafter,
extendimerakiaillg Htonotheeaed cirbumitentiahetize pafl of tlerperiagt93s ef thedlish

part 95580 BB iR RE B le T o7t BT gREGR Phe

heightpekigibh ofithe, upasr eldart dfeadH st Blaje 3% @h&lmﬁm thecheggitt of each
frst blgf 05 #6} ol pegons LS SR P e pRPG st SRS of i Onspizg it

the uppe&i epttpattlis d)éfm_‘eﬂ @s u bpee hengﬁt Ha,r ds shbwe aEFHGs GG@ iscthd kzaakeheight

from 15 ot BB TRl par o e e nfehi BEs ilfeplin GaliEon. the

* blade keiglit Hi 68the upperdad pab of d4xh Ebeondi Hidle396tfirddBthesnmbrs pos ed

i S SRR e ESb R

blade 3g8yard from the outer circunferenti al edge par-t

o b e af 1SR Sas € Reecd BBl RobbAL G bRy par

© 84a, attphe aneulgr mﬁﬁomﬁaﬁ i3] eamntdnﬂg Wwapd fromIBe ouﬁr dmmﬁs&dual

at 0 J on r tha r . end rt o
edge oy R Ib Gisasd o DL earpies Wb s e R e o
the mah’ﬁblt%ﬂé*?%{l hl'Ifh@Ql@ ftfenﬁlﬁﬁrt@ﬁﬁ{ﬁ 5 1%31 I?r%%btlb’l dispped rat @Ddsmon
(0] e ar (0]
1ower§)§nalmn?sae ‘bf[ éﬁ@#@}a@ﬁ# #3%2 (ha@ﬂeﬁs&ﬁlqslw %téoni%e upper
end suffﬁc@éﬂ”tﬁé oﬁ@ﬁﬁ@%dtb ehd iiARF efphrpal 111(—': patitibh paIﬂTBBlbl obihadésh part
VEEE t he, 'si de g eller d
93 s d3fipd AL RN IR e ghob e 1Gs 1 BE 15 AIBET RS, e Gppes gad part

of the B bl@ffle 197 vizavell |ﬂdn@ﬂle&ﬁetof3ﬁ’$m1ﬂeﬂlfﬂm bfdﬁ;ﬂldg%%ore on the
1_.on a.r IS

di mensi o he part
upper eﬁ%ﬁlaaraﬁhq mweﬁ@r&%ﬁée BRIUEPD PR |9§5b |Ié§§ IR A G EETRALt or
dimengibn B GBE éﬁrtlﬁf)n pae oFRisubltasiRIgWe saﬂ&%r%ﬁ@tly Eﬁslth@ﬂl a@euter

dlsp nside the s
dlamefebﬂ%%? &@5? 394 ddbe el n@wﬁﬁg&{] lédlﬂsé’P?fiﬁ Ipf"fle?ﬁah@ﬁacﬂon part
84b, alwécﬁﬁ rides ot bRidentitandissifddagle Mim tHehmitghatimBRédtiaPsukface of

: he eller 382 of the drain 308 so constituted
_ ﬂmshq |£ﬁ in punp itu

in a prescribed direction when the notor 83

| ‘PhediipéBar 382b138e @i EhimpP30REd coaktifuha rﬁﬁﬁé‘s 9 R pRAEHbeE4D
is 25 subnerged. to, a point |ower th n t he. wat er

directigh, g thegpotph&) indtiven\lReB o 8t ELhe gD REFLA4R is

submefR2a96 ¥ ipBfht WvRLEan tBe Watdr REr AR b Bin Avat@blledr8d e Ak Arain
wat er coIIected in the drain rece|V|n§ groove 73 is
¢

receivigg gEeaygdA of fhesdraiogun;/n and Bgdrain vfsicallsaigddin the drajp ggeiving

g,l'oovet 73;-‘15 bxdelyhdily sabadan Hom ﬂie%ﬁﬁn 1h1BES 19 Xtth@ aSH Gk DB Y! rises
and reaches the main body part 8 Further, . the

* inside thegpeiiaarass S4Mmand g e mainebOdbPATt 5y ugiiet, tepadraingvater that

reachepﬁﬁ%ﬁﬂ bBbI I:zfl}? 845 '1)09&1:@&j ﬁ% a%zmalﬁ hde @92 AIFRNPIiS@Hrged from

from3 drain outl et via the discharge
the dragmoytfes 8blama @méxselwrgm@@lﬁ@mm therfélt%%ﬁs@%e 9asyIg 2 pthe air

condlti%hér 1. QQBE'MB/” e d}aln%@ﬂ dﬁ&c@lﬁfgleﬁ frohh&e SR Bul&Ieeb is
dischafged fromthe drain outlet 8 'S dlschar?e

dischaxgied vigibe dls§hqqa¢ pige ﬁnsp@sqsh aitideef e ﬂ%smﬁeZ #1d eapaceied
disch G%BQZIE EE&@ Q4L afkrt Qhé RBter Q.H%é‘c'a%&%é%% %ﬁeemﬁﬁrﬂodgﬂ&'t 84a is

e water surface t rose to mal n

Substalﬁmﬂbf Vgl’maﬂg divéidgelsnternarta by yhe/dish pera PP yheiflowed dhg ¢¥ﬂ¥§l water is

' partxal@élﬂt'i&(eméo Eﬁé@fl’% ﬂ?tl%i' Lrﬁlé(%g and Eﬁtcﬁ%lﬁ%aﬁir thd? %ogt‘aé\tb %evﬁ&ﬁrblade

par | a SO t lowis
392 is éﬁ@ha(rmi (@rgaurﬁfev\m%&telttmcuwmsas@sltané 4pvai n bI ade
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discharggcflaw e cane 1egelgte

3 92 is discharged (e.g., refer to Patent Docunents 1,
2, 3, and 4). Moreover, the discharge flow rate can be
regul ated by the water level h (refer to FIG 18),

wi t hout the drain punp 308 starting and stopping. In
ot her words, the drain punp 308 is constituted so

tMatteotrénethel idischape € ofviraty caabe raattabisete IWatérﬁeveIVht(mfer to FIG.
r.eases

18), i aon i 4t o8 S6RGE T U iofine iR B 208

s conétﬂutedi stthat ’Szeﬁxgcharge HSovaniealctrenss ¢f the exedr levath fdRCcdreisthe

maxi. mum di schar f|OM/ ate, .then t di schar.ge.
dischapgRcA™ AT BOtRERR e Mg dr oL hatig FLOBR. i HeB{ AR rises o2
certail @ytet lebelrand e&ch?i thb ﬁfaxtrhl&ﬁ dﬁd&hﬁrge ﬂ@ﬁ&gﬁuﬂlﬁﬁ khe, dﬁscﬁm flow
i.f the ampunt o |n wa ener eat
rate W@L%@H@%?ﬁena%‘fﬁ%? &Pl VRS .té%%ﬁff GPpsguently,
even ifMht AmduMPdfeXiaih Geddr g%ﬂﬁhteb@h thedest dxbﬁanlgﬁfi)@ Rbriesf stﬁlfla oPeration
oW rate,

. te ener at th i schar
 is perthgned wiEA B enel it baiioen Hienbriat S e Ra i hsbgrapd yith the
~ dischaBAHdW rdtdle drain punp 308 falls, an air |ayer expands

efer o an |r- i qujd |nterf ce X j.n and
e ash® whfee el b e dpt Bl HeS et 48 QE s PP 308 falls
an air Et eit dxPafRi (fbf@ﬂ toda aﬁ‘qg;uldl\hitéifhcé oniseqae m% }aﬂc}j BES. rnoasecularly
ive ade can
concer&‘@? %t?lﬁ«{l : Shatpgrid Lot ﬁ% %?n gfﬁm a?asequﬁc@rqaf?@ the
effec’udd: §@h 8y e@idH B¥niadt Bladd 392 g e@ﬂoﬁnﬁhﬂ Wo&Qﬁ" su Pi\ﬁg Fgedryand

water | eve rises, t hen t
reduces e iicpin %r%%tgad@mpwp 08 Shoersehiet she Wil Tpgel hrises,
then thla@aa sMﬁﬁl@shWM& coﬁﬁqﬁeﬁﬂ @re@&@ tigRdFrRaE %ﬁfbi @i oMaThE

f I t he . di sch f
SENCIA T TR TN R T R A T

rate ofdRQHRIMIED 3658 Thﬁs &hé é&iv@ﬁt&ﬁlaﬁ@rahﬂﬁﬁn BES is@iraIAREGS that the

flow rate can be regul at ed by t mater level h. In
gP¥§§UW@f crease depending on,

f Rrad@fRAPHE baéﬂ&&e%@rd Ry éédr@ésb GBpe@lGﬁ%' dri eirexbBbRi M9

| engt h,_ 1nner aneter, heig éhe di schar ge

mstall%waéon@aﬁme@mag [egethy mingr %awet?&th%& t»s@Ifb) of the disgharge pipe
conne&@P® thé 8RiN@AR: 816, Sud AéRc,AHEReAQ? tRIeSERARAS 308MHcEdses,

consequently expands_ the air |ayer circularl

which gepfe@Rnfly exiands ﬂtﬁh%f loperraircylaly cgrlce@fnq Wih ﬂhﬁ%ﬁﬂ BA§é of the

main bBi#é-3980npared with a punp of a type wherein an
inpeller is generally subnerged 25 conpletely, such a
drempargd wph 30wmmsoiadiyee WhercatrsimncHat iseaeerally sybmeaged -

complét@l&eﬂcﬁ %%Qﬁ%ﬂﬁﬁ@%h?cmﬁhfut% thﬂ%h%?%uiﬁnfe%&@getﬁﬁen the

a portion where't mai n 392 di’spose

- air anddBe watgn érformed a&wrﬁ@wh@ﬁﬁh%méﬁh@lad@%wdﬁﬁ@ﬁeeih@nsequenﬂy,

the pmﬁf) RIfRGdMY iPRSshd tBe bﬁ’éfgtmé: 1'151§J‘i§ foud PluthQP®IPSPeRBinB Yo is

genefated princip % the agitation of the air,
a

generatedy@mcwﬂr he thﬁaaghtawa@%fhs oir laygn By tthﬁ?emalinrbladea%r and the air

o layer 2B&E&LEHRTLRGL seb Elferlﬁ@z%‘?tsexggﬁds’@{ the 'oﬁte? élP&ﬂﬁi%re‘ﬁﬂalt% of the

outer cli rcu erent al mai n

main biage 393 Raatigujarhwhen the heedis lpw, nhgwr ltcmd mtq'rfacc agwen the air
and thd Whief { r@fé?gpﬁf M@ﬁﬁmﬁhﬁteﬁh&e Y‘fi’ﬁ‘f}IG hl% é?@tPQG ﬁg)eef AndsQo ﬂﬁt outer
alr- nterrace Y in expands
mrcumf@ienttﬁé p@mt‘@here diercensmm&remﬁal awlogléw s, highh evhach mnsequenﬂy
genera&:b bh E%&ﬁag%ﬂ oﬁé‘?altﬂlgnto se' '? élauﬂg:h&E‘e B&@ﬁﬁ%‘_ﬁ%ﬂﬂﬂléﬁn

enerates an extre rat g nol se

particufgslyrifitherflpwitites ef the onbefl fée pﬂ@l@n@mn@xdrlsd@w qarif tpe jisidernd the

_auconPtﬁMh{ﬁkﬁ}ﬁ uhge fan 4 of the air conditioner 1 is

ow, or | e i nside of the 35 alr condltloned room

is quiet.
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4 In contrast, with the aim of reducing the operating
noi se by nmaking the air-liquid interface Y above the
upper end part of the partition part 93b fl ow

snoothly, it is also known to enploy the inpeller 382
provided with inclined parts 395a, 396a at the outer
Clo @wutrhsy @hh tirl an]ﬁajf tredﬂf:mghbe opdrating mde B39Raking the air-liquid

. i figall fi d 5
et B T B SEEEh Y St S0
knowrp@reémpddy theeémpelidr 382 @fbv&’iﬁdtmﬂﬁimcﬁnecﬁ)aﬂs 30he 3|963[ afi thevouter

circar el oo ey e o st afe sl Sodaledebgs.

396) oaRedtalid Rgtifoos theApPAiddst thellippeg e pary of the paeition PATEBE (i.e.,

the PoFhEY P ois ¢ BITRTENT DEISNERF "3, HAL 85 B0 FURba 20

howevRate®8 inABR| daga theQdbePibing 20130 c&BRD 6e sHATRNTy RAGLMENT 3

e i.shed Patent Application No. 2000-240581
PATEé&$§ﬁ¥§@¥§§%E&T 4 15 Japanese Publi shed Patent
hiheda Phblishd Pai_RO0ApHAASI No DHECLOSMHE OF THE

i,s an o Ject of the present invention to

PAT 5%@%&5& ating noise of a drain punp when the
hh@&xdséPhBNﬁhe&Pdﬂéﬂﬂ ﬂplﬂiéﬁﬁoﬁl%ol(g)oﬁ&)%e tlhle fi rst2 o TH
rises a casing and an inpeller. e
PATEﬁﬁE@@WfE a drain inlet for sucking in drain
\Aﬁb@:[es@Puﬁhth@&\@ateﬁﬂdplﬂﬁ:ﬁﬁonNBdZ(g)O -Z1038 0 '(I)'ﬁtl et flolr
ar rain water at a side part. e inpeller
PATEM%H%@ME%%%aft part disposed inside the casing so
tia@!;mdsé PﬁEﬁ‘iﬁB@'Patk:ﬂtA icgsd Neadoodiisesi on; a main
outer circunferential side of

bl ade di s ose on.t
IHSC%Q@U@H%QEP HSNiiary bl ade di sposed on the
| RYedn ot of Ehfe p&ésenﬂﬁvéhtf@ha@i fiduddthedpliatifig BHi8PEL: Giaftpump

: art di Sposed between the nain bl ade and the 25
when 14 kead i§d9Wp| ade and conprising an opening in the

CRRkSA puhBQcsirdfg Q@EHe ror b R@Htion QORIpHS&S @iBingANA dh Ahpeller.
partition part extendi ng. upward_fromthe outer

‘The Caémﬂ&GWﬂ)élﬁ%snﬁ idgain By domwieking v deadn water i lotegend part; and a

drain dh'tléﬁfé?ﬁ%&ﬁ‘d}éihg ldrai d@ifer aﬁa gldeim& hﬂle"{ﬁipellé}l R@fprisés: a shaft part
IS osed at a 03|t|on | ower t han per en art

disposed ineide %?qsm&seﬁh%atrqxtenw {mtheegical camﬂ%rﬁdﬂalp (ieppsed

on the %hfe? R R RRNAl si RAGEhO Mt [Rirt; bR ﬁuﬂﬁh@’ l‘ﬁ?ic@dﬁs ovhiEsiLthe 3Bwer

he circunferent] al veIOC|ty i's hi dIS osed at a
side ofﬁb% majroblagdeswad adissshaned dighgart c&m%bwe‘m the [agin bladle and the

auxiliaP@blalil AN PR sinCANGRARNA ItlYe ce%’t/e?’ NThd difiSarBhukthls &31'1'1}51‘1565 an

I'nterface between the air and ~wat er” expands to
annulay pertigon part exterding epwandifram ﬁmutervwéu@f%rﬁ@wl edge part thereof.
The oﬁérr&ﬂéﬂﬁl%r@xﬁia'l ok ORithy mafh Bhdis dls‘rﬁ@%ﬂl & B®okiadsl 1dveer than

low, the collision between the air-Tiquid interface
the uppes gnd part efitherpagitionnsfter enti al part of the main bl ade
%’gh%s %PJHE gﬂﬁg , th80ftet Eﬁ?c&%fe%ﬁhl%g@ ?hﬁ ®f %'}nﬁﬁ‘ blade, where

0] eratln nol se can educed

the cireumpfgrentislerejoqibyris high lérdIlS}DOWd %8 popidiondewey than the upper end part

‘of the partition part; consequently, even if the air-liquid interface between the air and the

water expands to the outer circumferential part, where the circumferential velocity is high,
when the head is low, the collision between the air-liquid interface and the outer
circumferential part of the main blade can be softened, and the operating noise can be

reduced. The operating noise can be reduced effectively particularly if an operating

. condition of low head overlaps an operating condition of low water level.
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disposedpry the dansy cirpranferniial sideef the innepsirqueergnd

condition of |ow head overl aps an operating condition

of low water |evel. Mreover, because the portion

di sposed at a position |ower than the upper end part

of the partition part is the outer circunferentia

edge part of the main blade, which has a high

CMoontre bevatisesthe peoitioa |d§jspo@aakht ﬁ.lp@ﬁiﬁ?il hamrlﬂgenahf eppes end part

oper.atin ise, i.t reduces the e t of, .softeni
of the SRREEH PP it Stien itsufrTRES, ehEY o oI5 melh 308 K e
high cif@inmf eitf)ﬂlnﬁﬁilarelcmitytah& sighifieantly affectadph eﬁftﬁgtﬂo&lﬁ ipaerd;uce:sfﬂm bifect

a comparatively,snall, e ct. an
of softgng Rl Siondfebeenifc £ 1B Bl Eibing B a8 tncthner
circumif@reiieie Paitt BE thiniaih biade dvhiok aad aﬁﬁ‘cﬁn@ﬂﬁn@h&sﬂiﬁl ¢ffdek adlepérhating
rentia

noise, pfie Seffaiig the OISR bENeeh 48 dif v iEetaceng BB Bladin
the vm\MityCdf m&w@t&mn@uﬁﬁadmar aa%@m o the t:daﬁl edds and el;sgmﬁlaw ng
ena a ro i ornma e o0 t he
effectiy 15k o MNP AEC BBOLTIA GoEeomt SR pagmg ety phich
enabled B dFcpin peivﬂ)idihrfcb bfthéIdadifl pReipRe bt BEppRReEd4s Mgchdy ResibRRN

ol v 1D R PP R AR INE e DB HCEL BB e gread is

 low whil® stub SREONEropi e fudip pe&fdrh@nel ai n punp according to

db |rst i nventi on, mhereln t.he ﬁ Sﬁ¢
WHB AfGORIng ¢y de seond drvepan jhe disinprunp according to the
first in¢lé#RASKEerBM thé b@tet aﬂﬁmf@ﬂeﬁﬁmﬁgé pﬁt bﬁﬂhe siaieblafle fshisposed on

themnligg}er cngﬁﬁlgf H{eé&tﬁﬁ al sucrn]t‘ca %rt i.tion, t]E)art
ewan s ﬂf&nl@% Fﬁthéf&htﬁr @i@ﬁﬁeﬂeﬁﬁal@dg@@aﬁdfme maAeblafaBr
cj rcunferen side of the | nner C|rcunf§rent|a

SBléfpoEe ofshg

partltldnr}ﬁrtcﬁﬁﬁ@&@}ﬁ p&t, dhdehdBhMefel 86@e infaih BRGe fshad thdithe diameter of
ditaneter. of _inner cjircunferential surface of the dlap

inner cygymierentish @i fass of the dish nagt; epseaysnty b isgirsipledo epkan

effect ﬁf st:ﬁ@ﬁlngfhesc%msi’dﬂ R@wbdrerhé alrlligeiORtPRtyRRNthE Ain blade at the

liquid interface and the main blade at the 20
OUterCEG?‘@fer@}tﬁaE?F}ﬁeé]a@rﬂfllﬁ maigddadsart of the main bl ade. A

qf& atdin ﬁ&fﬁp a@eARE b e (rd M@eAtin'if tHe AR dcéoﬂdﬂ% to the

drain punp according to the first inventign or
first mg@él@ﬁ@r ﬂ}?\ﬁé?ﬂqddﬂwqﬂﬁ@f‘éébﬂemﬁhe pufeRtiranegatal rpéﬁﬂf ahe main

blade 19 ﬁfclmaf sot tAg dBbde héi’é}ﬂ%cﬂe%e's Rshdrd ah &@ertdﬁ@ﬁm@er&lmcﬂ 8dge part.
ht decreases toward the outer cjrcunferential cF

p\é{r thigitarn pRL the BRI lﬂ@dﬁpls formed sg;that prcllads lsﬂgl&pﬁé@ buter
c1rcum§é¥eﬂtﬁ?n¥)artt Beme In?ﬂl?bﬁﬁé At REs NG P Vuter éRcumferential edge part,

circuntferential part_of the main bl ade decreases

~ and it i gawigrdo furthey prssre &) offishive prea et e ouirg sirpanicrentighpprt of the

main bBRAE b§WHih the ildhe blagO Al ﬁerﬁﬂmetﬁé %H{ Uﬁsu%g%ﬁ'at%f’ %onsequently,

outef circunferential part of the nmain

it is pogsile fmfusther Bippresan dmmébwqrf@mmq@ fahe é@ﬁwwmg -
|

2RURES pEf) AERHARL to'e (Bt v DRRA! bkt d Sl3nd an impeller.
The caging ﬁ@mnrw@amodra@bl@ké fqargu@k;ng Hedmipivatr stgiewes endl part; and a
drain oﬁﬂé{%f &gala?gﬁ%&xlaﬂgwﬁg a a&*p&l H®E im aiérzbﬁpﬁéést Dehaft part

nprlses a raln_ln et or sucklng N water a

dlSPOS@l ingide theeaging ae that Heyteads arthe wergorl directior; agnaje ladg disgosed
on the t arc‘ﬁﬁff@ﬂé 1‘3&[1 sflledr gﬁl d3ft tvart: %g 1xilh e ﬁ% §e'dst§13the thwer

part | spose nsi de g so
side of ébct lgnméaladtr aivken dige shiapad digh rpetitduapnseddoeﬁmqm tbft a@el blade and the

'auxﬂmg)hrg paese coﬁﬁgﬁﬁg a%;psﬁmg if] HATEREE e B bilfle & ol e o that

part uxi trar |spose on t
side of the main blade; and a di sc shaped dish part
di sposed between the main bl ade and the 35 auxiliary
bl ade and conprising an opening in the center. The

mai n blade is formed so th%t
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the bl ade hei ght decreases fromthe inner
circunferential edge part toward the outer
circunferential edge part thereof. Wth this drain
punp, the bl ade hei ght of the main bl ade decreases
fromthe inner circunferential edge part toward the
the blade helghtdacmanéseﬁ'c&m theahnerdireumnfaréntiat edpegqridowhngd, the buters 5

. cunﬁ naﬁﬁ fte the collision between the
- cireumlgreny Sy 8?? ce and the main blade in any of

t Wethethic deads puhhethe blade hkigh‘eof thdrmaint Bledehdeackases freomthetibmer
t ween t he wat

*cireunfkatia e 6N EF ol ER iR fosp ARG ColfealBhi g

poss1bt6l tb cofidrethe obliislon betwreh the ait-Hqiid ddterfasechnt tiee wamebladedn any of

* these ISR e Roa Vit e i Rk ot AP R R S ek Ep g

and thd: Wateh expaadetonhe Iuibhﬁrdtﬂtféﬂ‘enhﬂ\{ﬁit where itlsd cng:uhifaﬁnu\ﬂ%locny
10 wat.er | reb hi.s _dr.
is hight (6 S Padb Sl e and Bead o) ML SP Kb bel S plifirba g the
inner distumfe@@ntiabp@n méretstén hoshid witenothe Whager &dvel Isirf3itigthan when the
i nt er{ace varies due to variations in the water | evel.

“ﬁmr%Wﬂﬁ% %-punp according to the fifth invention
CTHEp¢Hys @/thahis aﬁlmgmﬁp,dhaepérm haise cahibe reigkd g/hen the head is

low, e\%?qng{hlg%%glﬂan Bg{}x?ela?ralﬁn mtf-fgarca lygllgx% (ﬂ)%tt%) giir(gq[tjg) E 1]:}/\%8 Watertlevel
d&aedmap@mp gcaﬁ%ah? tonee QTfthahvémﬁahd:@mpﬁﬁés a chsiegianp eh irepeller.
nmpri1ses:. a . sha

art i spesed 1 nside the casin 0
The capipg Comprissst & G JiFt o gFggﬁa“H‘f"?tSEi‘t aﬁﬂwelaewgﬁ 8
drain d@tﬂaﬁﬁa dis&ﬁ@@ﬁgl dradwhize atloeuilaé p%‘lt rlgidl‘ﬁfn Elmtcblglhm&bsd& sledft part
t an. auxi L1 ar a I osed an
dlSPOS?‘EWé‘?i %gfa f@gmafso fht it rxtendsmy svelgﬁgl Cgr fay adpaly &EP%& digposed
on the Bafef cﬂtﬁﬁ@ﬁéﬁﬁaﬁ%ﬁk\m $Ha& paet An bl-algy dhdedivposed on the lower

e o S BRSBTS B AL e e

-auxﬂlal/)ﬁl&la@&arm édﬁnﬁrﬁﬁlg AQHRAInEhABR. cehter. fﬂfeﬁ%edtpaﬂt whﬁ'aﬁltthe blade

e outer circynferential part of the

helght W‘?eﬁ wigh e gegge lﬂﬂmpls fodmjleggaé @‘Hleﬁg the (ptgerfceﬁc rglimq"l Rart of the

" main b@dker circunferential part of the main blade, where

the C|rcunferent|al veIOC|ty hi_gh; conpsequent
e\ &h this draynppmp.igaggespart is rgigd af e ofer cirp eaentlaYPaﬂ of the

" main bMdIE ewﬁ@}@ eheSicUREE chie v@lobmafmgﬁ\ e;oﬂ@haém@x pesnds, wieentthehead

out er 25 circunferenti part where the

is low, dhe @rhifleiddpieriage Rebvesss tﬁy air gngh therwaterfapargs tp dicoppter

circumBeEMRE n?aﬂt BReRi the cirdiittferbntiflt WISRGEs Hi'gﬁ thb @ol‘Pinoﬁrbetween the air-
circunterential part_of the main bl ade can

- liquid igdsyrfageapd theeyter ﬁ@cur@ﬁséqnaﬁl Pt idhe @aehwa%cwtﬁegane#w@ the

operatilR86RE cAPLRUSEICTRe Bferi@iucr e @hiRGiduced Mffectlvely particularly
particularly if the operating condition of ow head

if the apgrating panditien fjevaead QV@B% thej onsraging cenditian ef lovevyaler level

MabREVE! if thd aéﬁla‘?l 39 SmRa alsol o8 t}feClﬁﬂ&d:u@hlﬁfbréﬁua'l Bﬁ't of the

i nner ci rcunf erentlal part of the 30 main,

main bagr, the pellisiga bakesn theeainliquidiigferters apddhe main 'id@df Qaﬁé’e Softened

. inany Hﬁé &r il R8sz afhe *asses@ﬁér@ NGitkn thO s WV (R ait-NgsR 1ﬁ1§§1§§e

case where, when the head is low, the air-liquid

betweemh@alf ackthe U@@mnaltda &0 Hierouggs &lrpmfemt@} pasteyeisastheo
circum¥di€nt Y 8501 ‘BP’Q’I{/ el ke Qﬁér{e wlMi'Pt'h@ hE4¥Eis low, the air-liquid

clircu ere elocity 1s high, and the case where,
interfaggHs noslh@nqd@é @hﬂ ignerivcumkrsertial pAT.qUIE SO imtherchggowhensthe water

bvdjgﬁgﬂélQggﬂmg&hgg&e]gag &h;cunferentlal part, nore so

in tthe case en the water 35 level is rising than
when the water level is low Thereby, with this drain
punp, the operating noise can be reduced when the head
'S
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| ow, even if the position of the air-liquid interface
varies due to variations in the water level. . An air
condi tioner according to the sixth invention
conprises: a heat exchanger; a drain pan for
collecting drain water generated by the heat _
eXldrelng evith thisdiradn gumpnthp opgratisg boisemntbededuredmhen the head is
i nv.ention., .of e first. .invention thraqugh.the fifith
tovs, e} /E el B oF s i e R e S s e level.
i Anaireonditbmer pacordi tidn tHetsizgh &iventienchintpriseera, hethexchaigse a
. of the.entire air conditianer..can_ be.reduced ecause
drain P dor ol RIS S e el Tl At S5cHaBEets i pasp as
recitedni@adly iofe irantich afgke fitsd invenisahihraeh tirefifll aiventiai that discharges

: col | ect in.the drain pan. .10 BRI EF EXPLANATI ON OF
the ﬁ%&ﬁ%ﬂ@?‘ﬁ%m%ﬁ %a]él'rPaEnl arged view that depicts the

Vmﬁﬂl[]this%a_irwﬁ)nﬁtimﬂﬁ aslse gff tHe catictrai conditioner m@rrd:ﬂutgcé
to the. first odi ment of the present. invention.
beceuss Y Ainp 5 yRGRh GHEREAG nEio8 OB DB 0T et Ho

dischagfsh gradOweater adlRcrdlin thehipsiR)padiccording to the first

v 0L FF i bROEASERRGS YT, e 3

uEr:IGIEﬂ iy ad brlipedv@iedy that nfég&itsF'iﬁg@idLi‘rkﬁ@d)ﬁmﬂmh 1:] tRh, of\Mi drfin pump
t he draj.n pupp..unmouni ed. .graphs the actua
accordhrtgatggﬁeeﬁrsggrpﬁ&mgpt ‘%ﬂée PrESet W&B‘i“%\/ ari ous rotational
spierdss a pl'_ahcv’ielf of the @aif® PlRp gmg n\/di;c@iv‘axﬁid hb¢ cabep @iver drBaot
icinji.ty o e . casi of the drain punp
shown} peegiin 5 e Tt SPOBLEIA e AT eI BRaPRe bt obent
| FICE Bidrgths tRactnalkfeasified $aldesifake emin@inoifReutfedivaYious water

' t he, notor, and the casing cover are not shown)
level ﬂﬁ@g%fffﬁq@t&oa&wgasémwﬁs ©dof the present

G e g{agﬁs %E{aﬁbuaﬂmb&uﬁd vahled bfﬁ ﬂ{é r?éh&\mdelﬁ Fhric@otikisndl Rpeeds.
V. I, (0] u casl| ng. o1, e I N u .
a@?bgdﬁ elil?fgf"? ﬁ@“tnfﬁﬁfr%%%@a ViFIHEY %?tﬁ? ﬂ@ng Pg%p%?f the drain
pump s‘(ldwﬂirﬁg' ?Fthe ﬁcaﬁqctl 8mbésditheR! GYhy b@‘@ér@flmfehﬁoﬂrz gi n . punp
e noto an casli ng cover are (0] sSNnown
a%&ﬁd?ﬁafaflamt‘%%‘b f?lﬁ idpzn awaé%ﬁéﬁlﬂwr&n%t R CASIRERONET 4re not

shownb FOBRIhER thE 5&Gond elodinhtlss Mk ewsaf: iventioRel | er of the

draj n punp according to another  .enbodi ment of th )
ol d iy an eRIagEd Bisw Brcfeoiets e vieiniod 196 BB £aspgeor the drain

pump ad¥BRIinEho (R thildentHodiRe? WheaRERAInDENtoA. anot her
embodi,ment of the present invention. 30 FIG | | is a

ilfe 8s aplapmiqvpel thedein prmp(the moter and he, cAsHNEROV SR HF AL

shown} &:cBRRASR the BRI TTRINhefof HGprdcBRREnticavent i on. FI G
12 is . a side view of the inpeller of the drain punp

86 P di HiEde sicxrftandmpelenns dhadain R prsopling@mnother

embodifiME T tRpredehGuvdndidnS @ side view of the inpeller of
the drain punp according to another 35 enbodi nent of

tHE- pP ssesite vigwerdthoimpeterp! the drain pymp gecordigg to another

embodRBERRE el preseti BVerRfona ceiling enbedded type air
conditioner. FIG_ 15 is_a schematic side cross

Jd6% 1 biaa side wgwor tharieneley ﬁ)fﬁ&? drabeprrap aggpEding fq another

- embodiment of the present invention. :

FIG. 12 is a side view of the impeller of the drain pump according to another
embodiment of the present invention.

FIG.13isa sidé view of the impeller of the drain pump according to another
embodiment of the present invention.

FIG. 14 is an external perspective view of a ceiling embedded type air conditioner.
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conditioner, and is a cross sectional view taken al ong
the AAAline in FIG 16. FIG 16 is a schematic plan
cross sectional view of the ceiling enbedded type air
conditioner, and is a cross sectional view taken al ong
the B-Blinein FIG 15. 5 FIG 17 is a side view of a
CBIy.distis @setenttiaside progp séotiopalotiéw gf the cribing embeddedrtymf air

cosyi R4, 655 Bl el AR EAL B i

FFI&. 169s b Schenfakia plaviceoys éctinsalonse iof thereellingreaibed dedngpe air

.(the tor and the casi coyer .a ot .s ). 10
conditignef. 258 14 LB RHIOTg] SRR ASHe P RGP W ai n
PBIG 1dds akide RiEvi of Bdvalvaftionabdaimgninofiebictingaptoss section of the

EXPLANATI ON OF SYMBOLS 1 6 15 7 8, 108,208 81 8la
pump §33in2)o g2 182, 282 91 92, 192, 292 93 93 a 25 93b

9RIG.HB ik crlaipdd vieandst depiad the xiidnoetthe Puap baghein FIG. 17.

%ﬁg@qg nﬁﬁgﬁl 5 %&%ﬁ&tﬁ%ﬂ %q?nﬁ ktga Iglrg)ltoertamg)r e c%,sing cover
are not shown).
FIG. 20 is a side view of the impeller of the drain pump according to another

“conventional example.

EXPLANATION OF SYMBOLS

1 Air conditioner
6 Heat exchanger
7 Drain pan
8,108,208  Drain pump
81 Pump casing (casing)
8la _ Drain iniet
81b - Drain outlet
82, 182,282 Impeller
91 Shaft part
192,192,292 Main blade
93 Dish part
. 93a Opening part (opening)
93b Partition part
94 Augxiliary blade
H1 Blade height
H2 Dish height

PREFERRED EMBODIMENTS
| The following explains the embodiments of a drain pump and an air conditioner

provided therewith according to the present invention, referencing the drawings.

'FIRST EMBODIMENT

(1) C.ONSTITUTION AND OPERATION OF THE DRAIN PUMP
FIG. 1 and FIG. 2 depict a drain pump 8 according to the first embodiment of the

' ‘present invention used in an air conditioner 1 (refer to FIG. 14 through FIG. 16), and the

like. Here, FIG. 1 is an enlarged view that depicts the vicinity of a pump casing 81 of the
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- part 93'_,@{;1 dlsggsce ‘fvyf@n qqtali)lﬁdes

_he1ght%'f%§dﬂﬁr§f]ﬂﬁldd ) mﬂ%@h pRbhd Bfad& bs fRRELIME g

Di sh part Opening part (opening) Partition part
Auxiliary bl ade Bl ade height H2 D sh hei ght PREFERRED
EMBCODI MENTS 30 The foll owi ng expl ai ns the enbodi nents
of a drain punp and an air conditioner provided
therewith according to the present invention,

drain pefie 8 ebairdigg tdrére dirst\whibgdimenF bREE pidvBiDh Ndn (HIYG. 2 is a plan

] | TUTI AND OP ON OF THE | N MP EIG |.
view Qe frpa PUsTRNR (3 T0PIOL SAAA] AT, e BEACh ) aRiprding fo the

- first efboditneatiditite pm@ént idvehfien. Fﬁﬁh@m@ mkcépmmglahhmpelws 8@1 the

explariof of g ith bl s oAt ppaute {RcarstbpRIHg S that of
the cohVealtioslfdiraih puinpS08) ci nity of a punp casing 81 of the

RN R RO, SN

- motor 38 NP i Hamz)dhsl&ﬁedlﬁﬂicﬁ aqasih rbgdy:pm R4BSf the pumpbasmg 81; an

ity DOk O PR b RE i B 0 BLHE PG A depe i

part 983ispdda@ beveph ﬁ{bahmﬁ blzak oL had d[eaduﬁzlﬁwfblaae b4 and havmg an

.abhrevi ated becau t:lﬁ ﬁgl f’t itution i.s the s tﬁls .
‘openifgriia compriging ag apgH plecp i FeBlp Pl xogtiipe the main
~ blade 92REd &glan@Bo6f the ilpdlley 82 abbrsagsd Eec&h\@flts doastitudn is the

led to a dr haft of the notor 83; a main
: Sme%laa‘g’é“@ﬁm&?]slﬁwgﬁﬁgﬁm de a main body part 84a of the

PURPmERSH A @Joorrqji\lseﬁlﬂ@ﬁ dxbdple: Bhvadigst Yaddi spesesiinnrddndly

* from S GGyl Sttt %3@%%@2”%@@%?%859@%3%

extencﬁﬁ?radiéﬂqbf Ifiod the e elr&ﬂnfeﬂﬁﬂia Detgk et 3 th'bcbp@ﬁlﬁgl%g 088w dish
ristng.an annul t.hrough hole in the,.
é%aaéhegczrcufrﬁ@e% %Hﬁ%ﬂqnon of

FurthethiBrel, fﬂéﬁiuhfblér SEfirsBbladR 8 \ind ls€cbnkl LAMS 96 tHa® constitute the main -

_ constl nis the sanme as convent.i onal Ile
blade §55 ot g ioyhge eieeptipRRdRILhes; an aﬁfléwt@fn?&‘@iﬁ’% can be
_Choserfl rst bl ades 95 extending rad| aI I y fromt he out er

CI cunferent.ial surface qof th aft part ; fo r
gl |pggidien o fslpg%e@ﬁdrﬁﬁ j T R}aqler f-dhe

?Q%d@ﬁrﬁd%%fthe
between the.first b|ades

t 93,
0p6ﬂ1t1@§3|aﬁs @%éleé i2p & b@ﬁ@ P@‘ﬂﬁ{) ﬁf e% shewp i RIC. 1pitthastme peight frgm
the indey Hf@ﬁ[mf@f‘enﬁhlrrﬁh t8 |ﬂ§§’&ﬁer9§rcﬁﬂ]%r§ﬁi%ﬂ> pakt H{e@éiﬁ Sex%@ptiﬂ@% inclined

constitute the main is not limted to t

part 95 GUBR R MEer %@%}é@ren% o5 i sggtion, i 81240 PRgRbBt o6 8o
upper Qﬁi Igeﬁ'h&se%ﬁh se2Bnd Bﬁd@ 96 %}n ﬂPl@ $iirek BfcRhfetdnBaliRPED tl@éq&lter

each first blade 95 (herei nafter the _heig

| 01rcwrrf¢re@fafé wartithezgof/is ﬁvaéalgs hﬁlﬂht wcRaph S Glade Qﬁa@@e@@gfqndﬁ?lmed
~ part 96arf6rrﬂ‘£&3&§:rthee&ﬁelsdifctlﬁﬁc§'eﬁfal bhe MERBREN theX3meiad ad8fih BREe 392

as a bl ade hei ght . as shown in FIG 1) is the sane

- of the prayvghtionat digin pump 308 the portlon excluding the inclined part 96a of the main

blade 92 protrudes more on the upper side than the upper end part of a partition part 93b
(specifically, a dish height H2) when viewed from the side surface of the impeller 82. |

Furthermore, the inclined parts 95a, 96a are formed so that one part of the outer
circumferential part of each first blade 95 and each second blade 96 is notched, and are
shaped inclined so that the blade height H1 shortens toward the outer circumferential edge
part. In addition, the outer circumferential edge part of each of the inclined parts 95a, 96a is
disposed at a position lower than the ‘upper end part of the partition part 93b.
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the inner circunferential part to the outer
circunferential part thereof, excepting an inclined

part 95a formed at the outer circunferential part. In
addi tion, the blade height HL of the 25 upper end part

of each second blade 96 fromthe inner circunferentia

phr ddditiont the inulinhed partd FauPdcire ndvtichdd gpathit thdh entendiamstet bfeach

rirt BT SR P oG Bt of i thone n B e ieieE st b

partiti@ﬁpztrt 9 erdfigther iskhosanRanesdiamert d oﬁ’tlﬁdﬁneS Qﬁcumferéﬂnml

ot U B 534 AR D o S BOESb3BSFE-ELH e

first blade 95 mdmﬁ kecdnd ®1ddb a0 id diepdspdeii tirritngaircumferential side of the

e QS 83 S0 fRSC e 8o shg g, )

parts %u;géaeﬁapomﬁshapé&lme@ﬂy itdided) @k blSovDm, F180 4, ﬁfd&nipbefﬁiﬁp&b
one,. part of thgé ter circunferential part of

mdmeéiasé’ﬁhaft It eSCifies geueys a&ach second bl ade 96 is
RWlﬁlr{fl&ﬁla_'mé}ﬂﬁlpﬂ Bavn%@ﬁﬁﬂldblélﬁﬂ Iwhersia sutiinctingl Ibira% a, 96a
ei ght shortens to the quter cirnc nt

are forgg(jethc g gYer FRPARRRIFESUALY SRETITE BFih e LifeRcfqt 4fe mein

blade EXgEth ¥ater MveER Els Othe tdife W0k etk dfand ﬁlaﬁﬁﬁ)dy%ﬁﬁ 845 oBB

COHVC%%OHP‘%ed at Raq@gﬁl t I glg.@% 8’\7\1\‘%& gqu?? ¢ eYVIl,J ear]:rt']ﬁgrllld Pntertface

betwedn Wk kit %ﬂd ﬂ@rﬁra&ers{%’l"er 96a aﬁ’ﬁlﬁiqm@lrﬁé}%@e OintHIat 1tahe FuGtHr

i aneter of ea first and each econd bl ade
expandso;the Qe gig q%'%‘ﬁlaéﬁmé Y@@Fﬁ \ Clé‘f‘%fg%eintiﬂ ty dieh.
pHﬁ\%\tdr oualﬂp BHetdrd8 Pumpred tHelbutd RErcins fesdi@iat &Igetplaﬂrbf?@he main
ter of t.he |nner circunferential . surface of

blade {2 db%’P%ﬁ‘dtqt aiopHpR layes thandhe Bepr rRd part phibe pagidion part 93b by

the foxﬁhﬁ%blﬂ"ﬂqg irRheRparBABe, PR 4 1Rf orR@Thchmbdrérfial PArd6£thdmandlade
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each second bl ade 96 is dj sposed qn the jnh

92, Whé‘i@%‘@ﬁf’@%@?|081hs@ind-"ét"tsffent%alf'ﬁlﬂ%rlnTG’FfF‘E,euW%“if gt quigr

circumFateh @l @af bof Hansablddt b9 naﬂaaﬁ is caﬁééqu&ﬂrytﬂmlmrt@ red®o€ the

of the |ncI|ned parts e sha Ilnearly
operating nojsg ggneraisd 8 &%ﬁgﬂﬁum @ thi air éﬂy&r {heygpaig %@&@

I M@Jreoasxd béd%u&e!"tﬁé pbﬁloﬁms&eﬁ aPoSHbN Gfvey WhdnaAte u Eﬁ%‘éﬁd Part

drai.n having a main e 92 mhereln suc

* of the paEio BT t%@@&er cgl@aqu_ren%ﬂl gdgcopareef, the maingpladg 2, ayhich
‘hasa Lﬁ%%p@fui&ﬁlﬁeﬁﬁaalv@rdcﬁy Tl gﬁaﬂ% e (515!31*&‘[{]1% ol f deaease%e

he mai n e water |evel h fall

effect Slsplloniag Ohsecal biombetpen e affdigyidistsyiasarnd e main Blads 1ot the
inner c%ﬁx‘ﬁ?é?&ﬁt%ﬂ]ﬁﬁn dF Bk iy Hﬁdg’ 98 «iiah Eéts%%c@ﬁﬂa)‘at%%rﬁzﬂ?effect on

S the air- idinterface between the air

operaﬁaa@OtSﬁewméﬂ sewfte{lmgfﬂ@r cqlbm@mb%twleen thg@irctiquid éﬁr&!@é Yyand the
main Hd®in thedRdnity S%'thg)c)ute? Eﬂaﬁﬂférénﬂalt & Pt 8F the main blade 92; and it

ci rcunferenti al art where t he C|rcunferent|a

‘ensurcy gl pléatiyc |3~E?afh§’g’ﬁhl° rmxélﬂé@ 92 wpm o theeverkaif ﬁuqnimg grater.

Therety & dOME Elﬁﬂfew&‘gg ﬂ%bvaxjatqugﬁe A php & Iikesugﬁfegsedbélﬁd@dr op

2'1s dispose posi tion | ower than t he” upper” end
in pumparerfopnancesap he kentitop mpaimue3b by the forning of the
'Iﬁ%hﬂf‘ﬁ?ﬂ ﬁﬁl‘i R cﬁeﬁg ’pmglgas g% Jl.{ﬂlﬁr HehFerbitlaf H(‘Igeegga?’mt‘tﬁé main

e main ich can soften

- blade %’dﬁ disppssd apethevinaer eireemderential gidef it ianerirsumferaatial perface of

the paraﬂfn? Em@ bEGCUFThE rdfs aﬁ|93g%H it &f coh%la%ét g‘]?(%gﬁgeeto%%tal@ﬂfé effect

consequent pos eto

of reha(bbeﬁ'(ﬁtenwg the¢dbsige hefnger thelsjr-liqiad agsmf@p iYoandothe mpain Biade 92
at the R Rirc ¥ d&'&ﬁlafr@ﬂ aﬂ%kmeqéam'mﬁc%% r, because the

portion spose t a position lower than the upper
end part of the partition part 93b is the outer
circunferential edge part of the main blade 92, which
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has a high circunferential velocity and greatly

affects operating noise: it decreases the effect of
softening the collision between the air-liquid
interface and the main blade for the 25 inner
circunferential part of the main blade 92, which has a
C Bufpletr@btey efith tBen&iajn minieR ttheomaimfiades? is dfomeidse thaitid ade

neightiF] bF P 0, R R b E e rieta LoV e

circunﬁfhteﬁtial@_idge paxt evtech makesadmmpm ¢nsofe dnheffentivanarbd aidke 8@per

cirounflpieplis gL e PR PR oY B Ry bt e SRy work

of supplytiecwaias @.ndl g J‘:tﬁlsél:[l.&ﬁﬂlﬂpmlbié oWurtBéraupfressedrdp ai the pump

: u 8..] es and a drop 30 in punp
perforB'@Pn?eo‘?fﬁh IQ&HHI?) kept to a nininmum In addition,

WIChfk, h?m tlgﬁts didin punp 88a dtdépgn i Igi’m;ﬁperrfdmifaﬁcreeﬁh ibalsugtgsed
art of the mai,n e | I, Spose on.the, 1 nner
and the OperatiReResk §agy begﬁ%& gf”hf:ﬁél el o o ﬁtﬁ#&w@nb?e&?se sucha
drain %gﬁ;ﬁ 8.GRviag a Idwheppatitg hdiswhead the ﬁgefli ielow hag.lﬁdi wdlpﬁfatge the
. , a | i's.conse 0SSl e obtain t

drain Wy licetst in & AFRAEPO L oF be i RorBHEnaEt fbERResThebaiBlg o reduce
the noIstE %tf tHelentifeChit @bﬂdﬁkﬁfkf BeRd ¥rébléng figh @i dpleﬁﬁﬁg 9dise 3Bthe

a e outer  clircu er ntla art
drain g Becg A AU CAIGE OG0T 0 R L R STRR heD Wzt&ng,ﬁe flpy rate of

a fan 468 the Bir 268R1i9cher 3 1§ RWTRE when tRahtetibeolthaie cofiighd rbbm is
of the outer circunferential part of the main bl ade 92

quiet. jecr eases toward the outer circunferential edge part,
(2) EMAMPLERREFEXPERIMENTS 0 ensure an effective area at

t he ter erentjal part, of, the ade 92
b}?h %WQ&%(PE?AIF%I}LBF’%@E sasulssebtaingad ﬁﬁﬁgﬁwws
comprisiiid MiaihCh1 MR B havaiptthé inclified PAESFHEFdal of tﬁ@;&%ﬁdﬂk @mb@dlment

: further suppress,a drop in the r nance
~and a g pyyogy 30 TingEngpaveRy Rl E?Fﬁmsﬂcma" drop

measutddnfewid ikeRVTHRY dPRASRg ngfse Q&gﬂl\ithﬁ@ BF@SHefp uﬁ‘ﬁiﬂuﬁt&? and of the
eauce e

ating noi se can be n ad |
head, Wﬁl E%ﬁm TEGRSUISY PyEW nerfeRmance ghggent’ I&ﬂg@@ meawred

values%‘fﬁ{eadﬁemln?(ﬂo%% e dnitRmbdaRaih ubPWinder \Hﬁrﬁds tater level and
di schar he 10 drai n water coIIec%gg in a drain

head congjfions, E1Gyi 4 graphoibe pefHarmepsuied vBley bss%atts’@@mfsomwﬁonal

speeds’ ﬁﬁéﬂéﬁtmnt Reo BRISHuRs WHe p%ﬂatédeas%bﬁve@lgaﬁaltdkﬁﬁ 9{1@5 2Adidin
| ens such as the operatlng noi se of the

dra
pump Wﬁﬁl%’é%%maﬁlg ladematihaying ardngl@ad rabtasshowe LG S&Bsré@aﬁer

referrcd4§ Es e cﬂﬂ@e‘ﬁhbﬂﬁ c&!alﬁ}ﬂerlﬁt eﬁldodf draﬁ ;fuﬁﬁ) ébnfristrdes Rhin blade

conditioner 1 interitor of the air
havmgclaﬂmeslur@ﬂ&a%a@éﬂéa %era@ prélﬁ' at ﬂs p@Qt}onemmnEse gpper side than the

upper End R é\ﬁﬁgf%r{ i6n bt b%ﬁ%ﬁvﬁﬁ'&@[@' e (Hehﬁnﬁ%@ qefiRA¢hs the

results ob ned for the drain conprisin

convengnal GHAEME D2 anhiqtva) MAssuIPREnts ﬁgalewﬁlta&ns Baise owshiligfiead were

 condudthg Present enbodinent, and a drain punp 308

coqgr|3|ng a conventional nain bl ade 392, wherein

dhe drgepmp peihe sonyentional REample i seshoperBflGe. ths se
Opera%tn&sb hsg@ﬁ@étge@mmww IS, vﬂﬁﬁ‘ tl%fwﬁtglele%l a!ﬁﬁ% head are

I'S one ure erf or nance. Her e,
low, thgropptating n@lssd@qmseﬁ@mr@anat@ @e@@f‘”h@h@%‘ﬁ@?@lﬁi"ﬁgs high

-+ and 'S5 (G, oA ARSTRHIANE Boll HeRdDUPhHIT &S 2D BOUBAMRIAY head

f...35

evel and tions gr aphs e act ual
mcrea&@éei@@démomaaswbswnﬁn FKa dathechead trongs unverd as the irefatignal speed

increases. In addition, with the drain pump of the conventional example 2, as shown in FIG.

3, the operating noise is lower than the conventional example 1 when the water level and
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speeds. In addition, two drain punps were prepared as
conventional drain punps: a drain punp conprising a
mai n bl ade not having an inclined part, as shown in
FIG 18 (hereinafter, 25 referred to as the
conventional exanple 1); and a drain punp conprising a
the headhare 1w duie thehaperatigg nnise umdatm (arpr@Shate] SOBIB Apwihenthe water
piion nore on er side. t

evel i ok, R laPe Ul RPrellRE B BF ol SR oo S0 e the

~ water RRel(ib Righi and ftheeliead ieloer, medithe opaatibgroise vendsrdpivamatd to about

l.e and actual neasurenents of the operating
3OdB§6FgE‘%ﬁé%?ﬁ Sfead were conducted. 30 Wth the drain
pHnwexza‘r whie theahwia puinpriadf tex arepdre efhbodisnesit) asshdwn I KEG. 3, the

* operatiiig oii s AT Tt kbePRiiRE ape A HRIERR plBE P L TRlentinad

exampjzewelr atd D@ppoikiratele CReiBFS)Svich thpparexidval a&idyhéfﬁeada@e intge tthe

t, | hi ad d
operati il Fgesser CmPTRR WV 0B Rnse St qbRCaen) HE
head mie)&d(howmérgemman the c@éﬁlﬁhg m‘nise afthe Iaieaml plunpé-bf3he onvtehtional

e.ro I onal.spe

d
examp i DRNdey W AP PR ORI AR B dapevard 0

- about 3®dBANI it Idad éxaeRbe IiZadditors Ao WibWinHIG. 4 3he héel becomes

is, l.ower t t he conv

stight Rsh High e AU 156 5B O LI ST S, i PR

upwarll h@ﬂﬁpg@ﬁbmﬂgpmllm%;s& ar eaLesL (3ppr ox: mat el % 42 dBA)
en I he water e t he. he re ow, the
oD S it il fioseBaing goish S6R e alPt feut) A frah are
low is ld3e thanakiesperit@| noise dﬂﬂ&fﬂramqnﬁﬂpeomﬂaebnvsnﬂmm exiitplé he

* beoausP e ke i D36, 68 5 OBV BY OUE SRR B gt s e

blade 9, at BRcREEB&Htive EMBRAYEFR 1S leaSthan tharbperititk Goisé of thB@rain pump

ofthe PGP eTonE 2 e b T o al B i S g pars
952, 9¢afRhexX inhE ﬁiaYn Bladedmf b dfhih pemp@teFithd eent afBodifent and

: are. | ow, rati oL se I ncreases tq
the mcﬂiaﬁf B%T%fﬁ?’é%mé eneial BiF o1 e B 84, B Cpavagfighel gigmple 2.

SpecificABy, thig @ﬁattrﬂau'teﬁb% foliReveRethat the Setek Blwnﬁﬁﬁmﬁ@leardgt: §ﬁm of each of

noi se of the ain pu S of t ti onal
the inc %&ﬁmr&ss Olzn%laé @é&%@%ﬂﬁ? Ba‘aahg'amp 8% theypgesent
embodﬂﬁ@dtai ﬂx@ s@@hﬁ@péé&tﬁﬁﬂ%w@pmﬁﬂﬂ{eﬂi;ﬁﬁr erﬂtwttof?zﬂe laspart 93b,

|ncreases ddi tion, own._in
while tﬁﬂﬁéﬂ |f91§rﬁ%| 1y theggainy r}ﬁ@ ‘Hé’é‘di’ué‘ﬂ’ ?fﬁée
converﬁfoﬁhlrbxﬁﬂﬁﬂé Pﬁretfﬁﬁnéa‘lﬁﬁ'ﬁﬁlt the [361‘t10ﬁ>f§6‘f9 loft tHo uppet sitlé aAShe

upward as the rotational speed jncreases. Here, it is

upper Wr beipartition pare 93 MoreoYes with g dipepumpe Qfdbe present

embodhﬁé&ﬂ' th@ Bfltel BRcIeREENBRIdge port 'c;Pﬂie'rﬁalh ®fde YD aNdikpRed on the
atlng noi se of the drain punp of the conventiona

inner Cérﬁlalﬁﬁqr@ltl side ehthednnep sirpypfersnsigl putace obibg pagidion pag 08b of the
dish pEIrP%T%Qd &is Elﬂﬁaoﬁlédttﬁﬁt tRis rcSh'iEﬁﬁér@%(b dnfthnRatHe Pfect moﬁ&hlﬁg the

ade 92 di scussed above reover, it is |less

collisiqrgivenhop Barlisidigiatre & M thrma blide PAhe e ho

circumBQBMEN LASNRt SRRt Haleen s 8ddifiol, heis %Iflsfi@err&ﬂﬁﬁt F increase
the shapes of the inclined parts 95a, 96a formed in

in the eneeatipgingiss|viea thowaier lenel ig hughpng @]iﬁ)h@désf lopris apributaple to the

. fact th&l Mh%uﬁﬂ&eg@albﬁﬁ of el ha1R Bl B0 3 f1R sHRE sﬁzfﬂ)etag ¢he main

35

mai n bl ade of the drain punp of the conventional
blade 392 pitjphecdrain pugmseif fhecegmiventionl examplet and Hharcapycatippsal exgmple
5 fact that the outer C|rcunferent|al edge part of each

of o
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the inclined parts 95a, 96a forned in the main bl ade
92 of the drain punp 8 of the present enbodinent is
di sposed at a position |ower than the upper end part
of the partition part 93b, while the inclined parts
395a, 396a forned in the main blade of the drain punp
oFoﬂnhﬁg e incineéd @anmm 96x antht enath binde 92)$11de ogduges the

e DS RS (R 052 RS W ARG ko

effectigte atea off ﬂ[mnﬁer&ﬁrcﬁﬂnﬁ:rmmsm of thatnexih hindé 92 tshemswad;aonsequently,
n_ bl ad

ci rcunt.er.en rt, of. th [ i S
the defyebe IR U GRY en P RE P o edtin b s o efy {of tham e
head dfmlﬁeedram puenpdfahe oérivehticnat éxmeplefl, dndex drap iri the pompguetformance
and t i s supposed that this

of the@@ﬁ%@%@ﬁtlf WP@H%&%@&M%@S@P?% - of softening the 30
COhis, Sy dﬁpbﬁﬁg\&ﬁ utd eiraim fekdngidl ellge pagof deeniin dhde OBat a

post QR e B i e S A B SRR or e
presenk Babodibfend, ratdr@aﬁﬁhe piimp perfopemat isngppressed, adeahe éffket was

confr B 1 et RS bt dEEATE0 TR b of low had,and

particllanl £ Wit s & hédd aqpRfdtin@lodidiftommaiatiaph adkh a9dwiveatérleves ap@rating
shape as the main blade 392 of the drain punps of the

conditignyenti onal exanple | and the conventi onal exanpl e

SECOND EMBODIMENTY the inclined parts 95a, 96a in the

o Ry BB BT B LA ="

SPIZR I%tcnag?lwas ﬂéplctmldraﬂl][punﬁf f(m:ﬁdcmnagteah@éecbﬁteemmm ent of
circgunferenti art of, .the IS
the prosgRRYHEAR |u§edamtaﬁ@1rcf@eshéla§@ {Reifr® o e fuo NI 368 and the
like. Hef/ FIGVN BRI dﬁla{rﬁlﬂ VieRthA desioR shéVicRity lof tHegfitng dgig B @f the
5 head of tf p 8 t he (%_%Hvent i onal exagﬂsi 5
drain prmp, (B a¢cg ﬁo W@Oﬁ% PRHFEBY PRIRT RIS IYBHQH isa
plan vfékmf tBe t H@@%ﬁﬂlﬁ €% AHe AB(I88 ind $Shh@STglebeer §BMHS notfiown)

di sposing t C|Stﬁurrferent|al %g part of the
accordifg 19 the srgendembe lglenb«zf ¢ PIEREDL FRERLEH Wﬂ@%ﬁﬁé?epélﬁ& an
nnpell@@f@ ﬁfe dxPRnRRIH dfith® BraRepim® 308 ﬁsabbfévtalféﬂ BEcAlsS it9ebRstiBution

pr esent enpodi pent, a drop in the punp

of
_lstheiﬁmeraéﬁhséﬁé & con¥eiigrelued PP Whe ef fect was 10

CPRY infpeBier 1928rirc R0 ROMPEERItHRRhSR p&an1 b@u}ﬁécf @Qhé M@Veyshaft
reduced at .tjnmes_of | ow head 6€£d parti cuI when a

of the mgprieas meieblads hy dspased uﬁﬁfe pripodyires 8 aP vy

casmg'SqVQﬁ aBRBAr9 bl 439 94 kdd Athe RN BRI MENTade 102, and the
CONSTI TUTI AND OPERATI ON OF. THE. DRAIN PUMP 15 FI G

disc sheperl fisloparg 93 dispesedbetivesnihgimain blads gcwd damyliry Rlede 34,

and ha¥BGRGbpRARE G FBRhp 195111% Eﬁ‘&ruﬁﬂzﬁ'stﬁt%h_g[h RYIg R ﬂi%rbeﬂfé? ‘Hdré‘ an
ai r_condi troner er to FIG 14 throug

exceptngdhe pain blade! meeexplzp@wnwﬁ the yppedir é%wbbxe@wtqdr@eause its

const1ﬂﬁ@ﬂ1 flthe Eeﬁﬁe élétﬁb Béd¥n@énal RpdIeeBeLasi ng 81 of the
drain punp 108 according to t he second_ enbodi nen

t Hee ppiaddade h%@mﬁ@% for legample; fpug firgs |béaeiew%‘wr~6$ndﬂrrgeradlally
from thY Gty d?féﬁ?lfét@i@tﬁ(l%ﬁ%&%%&% et J1hend Rt Bof@¥REeSD6
are not shown) accordin to the second enbodi nent

extendggg mﬁ@llb foseihe OUFW éﬁ@l}%ﬁ@re edgematof theésa?é@gu%g offe dish
part 93, gﬁr dis 6se&§g1~gvéeﬁ SheSiR AR 198 iR thd dRuirabMial FBtkR8 1S

ecause its constitution

. Furthermore, the number of first blades 195 and second blades 196 that constitute the main

blade 192 is not limited to the abovementioned number, and various numbers thereof can be

chosen.
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- from theperGiicypigp
part onH@Farﬁﬁ&li" p&i DBIBI)SHS fricligdtidd i8 @t dbRooniparcddsitt + th@finclﬁféd arts 95a,

is the sane as that of the conventional drain punp

308. The inpeller 182 principally conprises: the shaft
part 91 coupled to the drive shaft of the notor 83; a
mai n bl ade 192 di sposed inside the nmain body part 84a

~of the punp 25 casing 81; an auxiliary blade 94
dBmhdhemblm I%as Fowed se ilde thefheidhe position &f thelepe® 2nd amtl of the

first bl o8B 56 b TaP G, o s PR SRSy T Sang gt

seconcdibladpEFe ﬁgngﬁﬁulq:@ﬁmd sirfage afltha rpetiag 98hisaefihedus the blade

noight g8 RS rob o fpaf KEGIRHTh S0 eE B W BB g

edge paft&herédﬂ’(sﬁdciﬂthllﬂﬂhd: Sppeh end pare ofthe bher cipdunefbfeintialaddge part of

the paigfiaR e 3R b i OB Pt B ﬁé%ﬂfg‘gpifﬁ%ﬁ%f?’ﬁgrdﬂg}/éﬁ%oum

clrcmxffblfémléi hart@fesdh first lﬁlecIBc %5 efithé fikst stubbdiaenofs fodheedsdvef each entire

rst B o 14 oo Ben ST PR R B SiRhpaety of

~ theup é‘i%nﬂ pef iof @achIBcdald HldR 1d6siicrepsas frodsthe dintér dirsnfeashtial edge

en the first hl 1 in_the circunfer [
part o RRLBE Pulft Cre RN NG PER ARG SR 1 F260 T iAde 195 In
other W&3s, aRsling Baaskril %ﬁ@@nﬂé&lﬁ:rﬂ}h attthe ot ¢itdihtereRgalpaitf3ach

: |.ade_ 19 i not ,li.mted e abo rrentlon
seconfﬁ‘ﬂagf‘v%frl Sl Tt AP e s slrm RyepEAch r&ﬁ“&%ﬂﬁ‘%
: 'Furthef‘xhbl%t theloatke cit&imfesentiar é‘t%ét : paA of Bath ﬁrbﬁolﬁt% EjﬂanﬂQﬁd:H $c@0nd
e

e u end p fjrst blade
blade f%elﬁ Ef%&ﬁ (He Fame Relgh! poP TS thE Tpice eﬁl@?@ﬁ?fs BF Paiggn part
93b (spdclifidallh] thelish oighnH2 L Aah thes«:ﬁﬁ@r&:cbﬂnaﬂ@n@@dgerpm dffeach first

wiade {RESTHSHLSCShEA B 104§ o5 0B amshd:  Pofy o EhiraR e oper ed

part ofSthé pAHEEEH BaY: Db, tRElgR IR the IR 1ihEEpAH4IBE, Tdar TR ﬁfsﬁ&hbé’dlment.

Furﬂlegpgq%%gecgg{eté}lésgﬁﬁé of ( i efSlfoétL %@nglgaé Btg}g)l%d 3$ o(ses[ Tllig rllnanl? gfaﬁe 192

from tRnhbd diRQmB@Ehti=d 3890 pdrﬂtoc’ch@ ShiteMEf ddnferlchSaliclgd { ﬁf—‘ép@@ﬁéaﬂy,
195a forned onl at the outer circu erentla
ggés

giacsrol dhaftnatt 94,18 s GReeTetewf bage

I ncli nea part

RO T R L R N

secon@iﬁgaeem% 1ds§ @bt Betek Eﬁ?ﬁﬁni@feﬁnﬁbﬂfﬁa@trtﬁﬂ{ htathe Beeecif@mTarchtial
toward the outer circunferential edge part thewggumlﬂ%ias

part. Fpbergigrse cagh eidbhinclined pasisddaa.idga maﬁ beéhﬁ@fi ins

shown!iAFLd nﬁ Andafaly b@%ﬁﬁ)eﬁ(iﬁéfﬁféd @5‘ kbat ﬁtdeﬁd?ﬁ)e%.‘ bftfved surface.
circunferential part of each second bl ade 96 of the

f Withta dspip pympel8 haying arpelg biadsr1 98 adieredm sichdnalined pgrts 195a,

196a aﬁ! Reged 9 air faytd é’k%ﬁﬂ&kr&rcut c%H&éﬁ'i:n&MtE e BER ‘ﬂ)%it Bl of the
art of éach first bla 195 and each second

min bipcaca? pothe wates opd el e seesiiiae REidg i CiSa3APSRY B 84a of
the coﬁJéﬁtlbﬂ?ﬂ’ ﬁfmr??ﬂnﬁ 3p8. E%}nélﬂlﬁle)f)@fléﬂ fhb ?E‘acp@ Ndw, ltﬁe 23hquid interface

eci fical di sh he outer

betwespithe alrted BRIV (&fgretogaraﬂr-bqulégéﬂfécﬁr%tn FIG), 580 F66. Gnd

| expand336 el It é}rb@rcgm&&nﬂa? Bak %vh@fétthg bﬁ&ﬂﬁi%?énﬁ&l RISt high.

ower an t er end partition part

déwewnwﬁaﬁ@ da@npn@pu 198 bm@wnywrfhg H%'laed DB 1§Pa; Hhsa over
the entlrk rn?a'in ?fgg@ ?Qfgl?ablgcri{ﬁgf'l%ﬁ{%mq@welbﬁ @I?é"(ﬁﬁertchx%ﬁlgﬁférg[‘;ﬁdl gﬁﬁl than

parts Fmed across the main

at the nma;rﬁlmh@fererrt@ﬂ part.rhioli eancsifica theepilisiombetween the @irdifuid
interfald YCUAHE GRL c?llcuﬁl@&%tpag Eﬁ? 0P H‘E%%lh %Eiléik éi EZ ZdfifQ %ﬁ&ﬁuenﬂy

outer circunferenti ace o af t part
the outer circunferential edge
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part of the partition part 93b), its inclination is
gradual conpared with the inclined parts 95a, 96a of
the first enbodi ment. Thus, the bl ade height Hl of
each first blade 195 and each second blade 196 is

| ess at the outer circunferential part than at the

- possiblatoecduet trloptetiaphbRt gefdted by tHet dpitati®t 6f the aie fayef by e main

blad 1¢$I|ned parts 195a, 196a may be shaped |inearly
ade lined, as 25 shown in FIG 5, and may be shaped

| Miotdoned asthe twbdr 1ével Heisss tﬂdﬁﬁla?ercmﬁhleﬁ(rsfbf fmeur—wmﬂl

et S S aPLTR, B0 I 2 VL Bt 0% M e, Bl

fonnece?mEebSezﬁm ﬁl@inlaﬂhdé %rtﬁﬁ @bﬁ%ﬁﬁﬂcbﬁhsb}i%@ﬁf&ﬁ&?&?f—h ﬁal
. (0] t mal N S the.water eve S,
mterfag%#@nﬁéhq @D, fﬁ@f 3@2 %ttﬁs ORERHPHRUSF %F&FW"%PW @P maft, 2

192 agﬁ?t@tm%g?ﬂhélaﬁﬂ@lerdﬁrﬂb&reﬁum 308. P?;tr } cgleag on \gftn\tig L h?he

s.lqw, the air uid i
hﬁ?usawahﬂﬁédm Bjop .1%4 dths pgssifle £ o epahs o 1%%\? Lygen the air-
liquid iﬂ%rﬁicﬁf'fan@t}@?ﬁmﬁ' bfade @92 1@9&@%?&68& Radeheh®UiRlwhere, when the head
rcunf erenti par

ere the circunferential
is low. fag giE{igyid;igte @quemﬁz@eéaran SV GERIRIS O ShinpH o,
cucunﬁéteﬁti&l B OvhdRe tHengdclmEdemai Rféloﬂ»*@y'f_)ﬁ high) @Ad eheatasd Where, When
entire i.n bI@Qe 192,. the bl ade height Hl is

the headyg loypytias aipiAuidnieriash is Apsigap i e OB AR part, More

s0 in td daSehet eRtwadr 18@ is r1§Mi‘%ﬂlB.n Gaan SRf Wasr lehé 1€ R ic6hRGuently,
between the air- I| ui d rface Y@%hd t he outer

the operpting eits @A Apduss t’V @ﬁﬂteﬁ@a lgwisiver @hem she posiion of the air-

liquid BRRERE VAN dte 16 vRAERLPIEhE Wal diiet Th Bedifse rb@bmfs@ sﬁlfhl #Sdrain
enerated by the agitation of the air Iayer

pump Hij having alew” opgpatingmioiss wien theshqadds ma*fléﬂw?de\?é#lsqhmig?él&drmn

water doliectadl in the¥iedin &Y 7 Bfﬁle(a'i@oﬁﬂltﬁ)ﬁelaﬁ l‘ﬁie@oﬁlb;ﬂfakbs@ble to reduce the
interface X in.FIG 5 and FIG ;. however, even jn

noise of fiesertizz air coritionse | woprﬁlalﬁltné Sqfésaeﬁ thq%ﬁaamg goggeRidhe drain

pump Eééﬁl&uﬂé’%?dﬁﬂ}lﬁzﬁl@e Rl RobloastBurlil 2a&ARuGPi Wikt the flow rate of the
i,ston _between the air-liquid interface X and the

fan 4 Oﬁﬁrerﬁlm%éwpglzl isdaw, phwhespide éﬁt?’ﬁ@f Hahaar gakiioned gogy is quiet.

(Z)Eumsl’op|mRmmtatl ng the air Iayer can be
reduced. Thus, wth this drain p [

Posdpiipwing exglamsetsfarercingoF G- Siad Fﬁgt fkéb% e}méllnzﬁniéal results

obtaindd @it drzﬂﬁ% CR3RBhptERe TR Mal B8R l:b%alalvﬁlgatﬁé/uﬁfmed parts
t hese casesS: the case mhere when t he head is | ow,

195a, 1¢9|6e ofthe presgus embaskimentaand the digie AupA éo&ic@maﬁang fhe cpaYHtional

main bENBA0S SwltReih Q%%@&uféxﬁ&%@ﬁe?ﬁ%e‘n@f tl&aéﬂeratif@‘%foﬁsetﬁlﬁa the

circunferential velocity is high; and t case where,
drain pymerpnmoyatedeand ¢fdhe beed, whichds png mqw q>frnuesrm peeformanee.

BRfh kiOREs éﬁ&vﬁ’# ft% dfﬁﬁ\:e reSdnft Eﬁ%&iﬁ%ﬁ% @k RA In FI(D '3 €the SO
in the cas he ter level 1s’risin t han
operatipg goiaa isdess| th,a,neﬂhe |0§ena6ng neigheklla drin pumpof gwcﬂ@@?’%l‘ttio%l

exampfég 1S$8d QEﬁﬁ?ﬂ?Sxﬂr‘agéfﬁ 86 qpnhe ﬂo@v@@erhﬁ%ﬁ biin V6 S R ThoMIR dof the

posit e alr 15 i I nter ce vari es

drain pumpxﬂa@f the fitph smbpdimeat wedes thel sgmlcondlﬁoaﬁ dihendhe whistlgyeleand
the heaﬁlﬁg@nlo@v q{eadg% datﬁg'@ls%%gcﬂagéé'sg& ]%)régﬁ %@fﬁgh{aﬁ%ﬁﬂé&% less

OW I S use raln
than thegpesatingndiscefshe drain prempl 8 &if itheplanst eznbﬁdumh@t ider the same

condmﬁfm Q»vl'feh?ﬁbeﬁatér 16%1 i@ ﬁ%ﬂr d (T).l‘?ééﬁet%!dgén I:ioer %mﬁ ﬁﬁ&f' h%%geratmg
noise t@udﬂwdcamwacré tcoplmuaﬁﬂ G Anasi the herfd mcreas@ﬁdnmddm@mﬁs shown in FIG.

o R I D e

condltloner 1is low, or when the interior of the air
condi'tioned roomis quiet.
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when the pyafpriese

| exampbearlt@d and %ﬁhem@wﬁ@%% ehihe drave Remp B the

(2) EXAVPLES OF EXPERI MENTS The fol | owi ng expl ai ns,
~referencing FIG 3 and FIG 4, the experinenta
results obtained for the drain punp 108 conpri sing
the main bl ade 192 having the inclined parts 195a,
196a of the present enbodi nent, and the drain punp 308
convefunal d’,)&lrr[}ge 1 (leoveswen entphowith tiktheadiofithel dagie paad, § ofthe Bisn

oo E e ERL B SRSt AEpSL Pt 119 e

| Hereni 1msideledm1ﬁatmlwﬁpepeeintg0mtsa Reen thdNvhter lehel aabidahahead are
as shown.in F

tow is 368 Phed U Ghextilie A G e GRAIRIT Hlthe EnyeARAL Rl

becaudeahs trclified etsd 084, 9pw Ale fofmdéde thonuenditcamdtrenttt pambéthe

main g B Cos ARG AR 0¥ a9SH5om st APA aC BE Bperbi motse i

- greatef thaB theeﬂﬁmﬂmg@etse gntherdriih @uﬁ@@oﬁm@ tist babsdimshnebechine: the

wat er, Iev are e. eratl nol
incling}pyo Sedboins ARy At 2gsi enHoighugin gl dadfeited
parts EISEa%ath Qh@jg@f ﬁhltndtﬁtng@tt ﬂ:?hdmferfclwuzﬁfe@éﬂgtapedgé parteff thdw@ain blade
odi nent under same conditjons
192 lsatat @ﬁpqse &2 pasitpndAverihan His UpBSrFIdPartf ltw%%fb and
the effeftef @@@d‘rﬁﬁg ‘!BJE com@ioﬁ%etv(f&ﬁdﬁe ﬂ_ﬁ-‘ﬁlqmrtﬂteff@ceﬁhﬂtthe ﬁﬁlFrdﬁdﬂl e 192
as .shown_in

' as the head crea s. I,n di
at the geleyeIrcumdeTRRLA| PR OF % 1%% fsrﬁonwhgh ps thpp that ?G%T&ﬁ

1nc11ndd|1%rt8 es4l 965 ofﬂ% tﬁétadnﬁboﬂltﬁant Ol ddBRiohSit ePdbhSIdEIeq ARt the
npl however par mntEB e. head o the drain

operafgl@rpﬁlss 1% "teﬁéhapuﬂi“‘stpewé%dtﬂ’ﬁ?éﬁ B pRofdRe BRsRYe fﬁ%
exmnptdn.@ wlh@ﬁ el wited lepd) gl tHeHeh & a%a6w baediRe thelintlned PaRE 1SS U96a

t e 0 ating, noi se when the water, | nd th
| are forrreegdwssz@y of B et Fisgumiepegival Pt ?gta%la&%fi?e%at oYeRih
entirc fagl BladtUrge. SfirthdiBiof TS BérsRidAdd tBXEHP berdtify MAGAW $&1u¥:&13

inclined Earts 195a, 196a_are forned at. the out

Fihigh ansbthe head is oy begause: Hheielined partg d 5a, 1962 are

formedlboG YRS &HirARAUELIadd 9B AR HieQFfect &f §o&eﬁﬁﬁ SrheckdN@Gor llib'ﬁveen the
the operati gg nojse is great er than t

er at )
air-liqyig /gt A0H aiPladend2et dre inp gL Bkt e main

" blade t:@qa ¥B@inek] htﬁﬂﬂde mﬁé m&atmm di’fthé &8in pishp HEde e@weﬁua&@ a,

96a is gent er than_the inclination of the |n§I|Fneb diment.
empoaumern

ChdrRing @k etulmedi p&49®spard6adh tHerlﬁatﬁ%'ldﬂeklEQ@ﬁg}ﬁQ/ h@dcek $he

not disposed_at” a 05|t|on | ower than nd
effectijuarea by Nk hamain blade b2 ¢anggpformy fap WoFkOSRpLEmEgater, but, as

a resulB 8f foBRIngGhd ﬁt%ﬁ&t Hdr1198a, h@tswe%t thEntAk ndid gtaa@l 92, an effective
interface and the main bl ade at the outer

- area ofthe ewigs erf‘émfﬁ:@miﬁaqart afthe Inemrhi@ctt 19248 enspeesl; panssgpgilpicqn par

with tﬂeeﬁintp stmhe gtsttﬁsodlhreﬁt tRedboRALE § 18O BeadiB ReMfto bi&vel

first enbodiment. In addition, it is considered that

whereipie hasddeeamergslishils less ﬁaan@hﬁeheati 94 therdraingpanafithg conypational

i) R 0L e TR

whé ter
much gspossibléd parts 195a, 196a are fornmed not only at the

%ﬁrbffohﬁﬁgtﬁé ldihad p%ﬁtrl SQf 19609 vEBthD eRfird Hairt %I?ade @91 as in

over Ire maln 192. Furthernore, it
the dragopigmnpl % el thn@resmeendpérra@ntmgdmgule e péﬂmtemfsmanwe n

oo, 8L e AL 5 B el AR RS
and theewatet bvn@rﬁ Iy, dweale whamthethsed éfIpeoanddhe water vekig highe was
conﬁnﬁé& la's g;n%glt b?%\gg @&nttﬁﬁ tl%p eﬂ*éct of fe‘aH{:‘rﬁ% ';/Qttlﬁ{d‘n? &P Q)g’et%ﬁﬁg

e rnner Ccircu ential part

‘noise d:uhéo watiations in the head and water level was obtained.
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bl ade 192 is obtained, unlike the main bl ade of the
drain punp of the conventional exanples 1 and 2, and
unlike the nmain blade 92 of the drain punp 8 of the
first enmbodinment. Formng the inclined parts 195a,
196a in the main blade 192 slightly reduces the

THIR EMBOPEMENER by which the main blade 192 can perform

o cOUSTRTIY SYBOHERAENEOR B nBAREBTC ot

NElG) 7dnd dEGOR depsice @drﬁmqimlfﬁQOSa?foea‘dﬁ'fg tb hige thirtlembodiment of the

present S{ERRIGHER 2 ST BISSREE  CERg (AP R AL EB o7 e
like. Herd FIGeThediciiiged Wdwe tide desias ehd vicinlte oﬁﬂﬁ(j)u't@ desipt 81 @f the

drein P HELAFIOER 1 1T BB R QEROeE T HgR. T1C. 8 plan

view ofxleydrhe phmppd08 (thedhofr 8% aﬁchﬂhe RusiPg peret 8F arenee slﬁxfwﬁ)fa?.cording
s .30 nmuch as OSSIb

108 1s su res :
to the Qe TRest AF s Tr PR B e O s nt er 282,
the explBgatRAtIf e dFRinpublpaXiB id Jebraviated beéduge H§ edntifution 131@8 sahe as

esent rrbodl nme a drop in the punp perfornance
ﬂMIOéikcihﬁﬁﬁ- lnRWW? é&ect wherein the operating noise

' C'lgl\ﬁ/leel:ﬂq:ellmqﬁnﬁ%llsﬂ BbnipMéE nthe tsgaﬁlh e?gg} zcﬁljalddle thedreve shaft
of the gt 83} Boapaariitds SLMPoIs eb I P HerpiiSel attpgdyde 59 end

. the dlsw@ﬁap%a@ﬁshtﬂaﬁt%td@o@éd GstivedH the ahie blage 79T hrat the Asxiliarythiade 94,

operating. ngjse due to variations in the hea
and hayngdhe PREFEIE PACoBBIEINg eg annylor thqugh hek?séﬂﬂmq%r?%re
except@@\ﬂﬁa_fn-ﬁiﬁﬁbl@é ADHFRARA SN Shd HpdDiBA2 8 HhBbRviatdd bedause its
and FI G depjct a draln 2 8 according to the
constitufpn i tB‘?rE?é%? ?’%H? cQgpvepfignal B‘EB%IEF@ %nvention used in an

afke ﬁ@lﬁ@lédem rcoﬁhp(‘lﬁe%f ﬁir eké}nﬂe Goud firsk BI&@HEQIDS':dxﬁndixfg) radlally
and the |I|ike. Here,

. | d
from thgoytex crcpmdergptial ﬁil‘if%:ce&ﬁc %@rﬁélalﬁsm%%%é qu%%gaec\éﬁ %@
extendﬂ{gﬁ‘aﬂlaﬂyl R B8 odkes @ii'éﬂdﬁrénﬁal é}%e thJ!‘t roﬂi tk%"ﬂf)@ﬂlln@'@fj ] oﬂfhe dlsh

resent invention. is a of . t he

pert 9% i Rispaied DobBAR AR5 dn herHEuBRer R ieionss
Furtheﬁﬁ@renf% nSROWNT RSCKESHS P95 ah@ sddoBd bﬁﬂé@%@@ﬁdoﬂ%ﬁte&ﬁe main
resent invention. Furthernore, exceptin

blade 2%& pp‘elamsz@izto thrabavgmentiened symber. PR Vaql%ﬂsr?uﬁgﬁff thergof can be
dummﬁbbreV|ated because its constltutlon |s the sane as

10 that of the conventional_ drain

i Bgsepsect jageesl naet 390R ;bsafwc%h%h@glé@os’tﬂﬁe 0§ H&fttppﬁra%d Rt of
each fif@ %Pa!d@ d95 %&Qﬁaf@efr' éé%h@ﬂﬁfiﬁ FIQ!7 tthehe'i@{t QF etB; ﬁr%thﬁade 295 and

auxi | |aré |sposed on the |ower_side
cach s¢papeh blada g@6 ﬁyg} tha ﬁﬁperteﬁé sgftace 05 HfoeRenH sﬂ%%%ﬁlqﬁr@é as the blade

height @1 1§ 9&%&%@@ gﬁggg%ea RBag¥Bickbsd E@éileen%%ﬁﬁmaa@@ﬁﬁw thé{nber

avil ng theoenln a Co r|S|ng an
c1rcmné¢mmaé pdgwaéut@ﬁhmmér wmm%re@%ﬁtegge paela addifign, because a

f lad
s SAESPHL A8 L b A9 R OB ok
296 varigs wﬁb agagasd shanerrerass theemtirosearnd Waes 2 frgmhe mer ngj n
cucum?%@ﬁ?al %8%: hé&ételi élf&mﬁ'é%ﬁﬂil%dgé ?éﬁ first blades

ext e mg radi al fromthe er circunferenti al
duithepresent emhedigieat, tthqdaggedgaalts 295 2PbupregtgbbHtanpleawsgform

shapedég%@tlolﬁx ‘Inﬁﬂﬂ%: Bﬂﬁﬁﬁgét %irhMe&é}Wa‘ P&ﬁ"[ Efé}egf gﬁe&élﬁé:ffgr Sl Relad as

e openin
inclined parts 295b 296b) is shaped mchged so that the blade height H1 decreases toward

the outer circumferential edge part. These inclined parts 295b, 296b are formed so that one

part of the outer circumferential part of each first blade 295 and each second blade 296 is
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20 part 93, and di sposed between the first blades 295

in the circunferential direction. Furt hernore, the

nunber of first bl ades 295 and second bl ades 296 t hat

constitute the main blade 292 is not limted to the

abovenenti oned nunber, and various nunbers thereof can
notchdfnle andthe seter clBacdfesatial §dag geﬂi thpagdf i28Sposed aff opovitthn lbiver than

the wopr S g P8 Rinata o e Sl SR BRSNS (e

hBi giditiont tl'ea.ﬁdimfed paits 1 5b0206200¢ aothedacthatsthe oner dibmeter of

ot S PR B RIS Gl 15 P ik o

the paﬁﬁ@ggﬂn% apmdaaribads sacter lﬂﬁhlarcﬁm‘ﬁetéﬁd ofthaflee? Siscuniforential
t URALA r rentl a e
surfact O (AP GHSAEP 0 Bl parepty  HE S g elEha aBe fart of cach

- first blad@ l@ﬁmﬂ%abh 3a%ad biadé aperacisposed i thdénidee icpbimfdiernibl difieof

. end f each sec.ond 296 varies w.t.h
the indg? PltmERFeREl durte SR pREGER e S 3E oMo B sEe ik
jagged Rietsi29PLR968 iy ﬁfrﬁﬂ’e&lﬁé th%lse ﬁﬁge Radrt etnbollitgenqhé bther shapes,

(o] rCl%m‘e ent i g@g I n t f sent . enbodi rlrenblé
such o faectafign “6‘8? g S0 Y gsinely s qrﬁa@am g ] ppapplica
V\M@lfeodrﬁim n foiﬁf@ﬁﬁth af&ﬁﬂnﬂalﬁe (0]4)1] esthﬁﬂﬁﬁ Jagged parts 295a
circunfere eo i naf ree
2960 Hging e RBRE Rt 09 O GBI SHER ey

conceritfidtvithtBe El‘la@ﬂiﬁrﬂml &hhe Haih lﬂ@d‘d BR5Rshd ﬁm&f H:Vé’lfh fallte, the same as

e A gL el SOR5  BSE A 'oﬁhﬂargmay

the he&d F5Qewf tﬁlé Q%*Ili gid @&Efa&@éﬁe‘tﬁ?@ﬁ‘thfela[rfahg %@Q&eﬁ?&eﬂmhqmd
secon e S no an er
intertags Lo Gy BARd EIC S80S fo FRenieor glsw Wherg the
CIrcunﬁ@@?ﬁgtdQ;alolcﬁwm lggn( t he ;Jppe:r I end part of t he o
partiti speci fically, i S e o
| oga\{ﬁrtwgﬁ%etqq@nlpﬁgqp QrQ§d e C*Z%Bfeemf@)‘éﬂ C&F G’F‘ efw)éaam
blade 392 ik Hesbﬁéela%t Qggﬁg?ﬁé@fégg%&l thé u%lfbﬁtéﬁd f)%r[ sf thepadieiod Part 93b by
secon ade is rter an, an r
the fmm%ﬂ& pPege part%l%ﬁé%ér(mqqffﬁ%ﬁb&h? inghiped m%éh@gb at
the outep cﬁﬁﬁﬁ&f&mhﬂ}%ﬁ oF the AERLdeD92f whith dafl B8fen the collision between
circunferential surface of the partition pa

* the aircisGbIEHED Y SOCHBE GUPGATOMCRIA P of 16 TBRG Slaga 20 2ind it is

consecﬁ@ﬁt'l‘y p$§sfb¥é to%&ﬂ:@ 1HOSpeRitthoaRedR pRGaRd b?'tﬁ@@gl%ﬂ@n 'oiithe air

i sposed on the inner circunferential side o

layer hyﬁh%mazﬂ Bl é@ﬁﬁ% herseme 28 ther Haw rmn has f&?ﬁﬁﬁﬁﬁ@&ﬁdmw

9161'3reo'6&&f hiek We‘c& levdl 8 risbaRe 4f 1a57§193hrﬂnﬁé3&€ﬁr RAGE airdRPf
296a is not limted to those in the presen

- interfagpBdaifhent andile- Sorhorveypr seen attlys Simenifabe J@ggmaaﬁg?&%ﬂ%a

are for}‘l@\'i%fvetrt'ﬁb ehidR ?nﬁﬁ‘ glaﬁe <1oy) eas\ﬁ@ﬁ%flﬁéﬁtsé}ﬁ‘l&ﬁiunéﬁteth%h $He jagged
i cabl e drain 208 provided with a

parts 235296 BRsofin e ReTEsion betl3euihe St e it aco Geanis i

blade %l‘he Bkt d}ﬁhg)ﬁn%g@% of 2R6RcAE EerthBE IR Ent Eﬂﬂ?lt‘i’é ossible to
[‘ayer expands cir dmyéé@ concentric wth the shaft

reducejh¢ ppegatingf noiseeeenenate nmpgpblade P Rcagiiating theajidpyds.
fAldRrmdRereah® sash ahﬂﬁng PQ@S ﬁ£v1h§§ ngg b undﬁ@f! ?rhen the

84a of the conventi onal

head isewnis vseditrelissharge the draiw, Wﬁtﬁecoélﬁﬁtgg irefp draimpe 7 o€ the air

condltﬁﬁéﬁ’\lﬁ?ﬂ% 5‘1@ ?gés'gﬁjgjt %Q g%eeﬁmgé' e eﬁtﬁe%ﬁ Bhditibh&@Ul, dnd

I nter expan s to the outer
problemis sedndsdhepparatingmmise offies draimpump becomrings éwmrbamce tend not to

occur 1\’1%'&&%'5{1&11 ésswﬂslrﬁﬂ ADQWENSIT thMah2 e %_; %rﬁhb‘?&ﬁ? lggﬁ)’w or

he outer clrcu erentl a edge part e maln
when the interior of the air conditioned room is quiet.
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bl ade 292 is disposed at a position |ower than the
upper end part of the partition part 93b by 20 the
form ng of the jagged parts 295a, 296a (specifically,
the inclined parts 295b, 296b) at the outer
circunferential part of the main blade 292, which can

OTHERMMBODIMENISI si on between the air-liquid interface

55 St Explaingd oGS E Y ol iethos Sk b Be Aed s

but th@ﬁﬁmﬁtclcnmtmiaﬁs genienadde thasetehdodimmenas madit df uddesstauidrthat

vy o R R 308520 R T B B e o

the inwwatien. | evel h rises, the air layer shrinks (refer to

o wBTE AL OF TR EDBIESES T o hosa

295t thame.nf ladeEdd dyedonkitates e ifipeller 82 dflthelgra?ORAimmS of the

s g P SRR e el o e BB 45 R ccond

blade 961isQlis‘pa§6ﬂ @ﬁltgg ﬁuffeh@adiﬁifﬁrenﬁ%l&ﬁi& cifQBe mhaanﬁnamferaﬁuau keérface of
t secC

drain
the pariigon patt 930 duats the pichingie Toaiie a5 St fustsBeriggyhan
the dldlﬁ&er%fﬁh@hﬂ&eclﬂﬁ&fﬁ@hﬁaﬂtstﬂﬂ:etdf Qheaibdi'tlﬂuﬂyﬁ%[rt 93b; however, as

shown, laiﬁﬁgp%"l%{ ?Wbc% Sropi Qgg}e&&ﬁgﬁﬁﬁﬂ o qhswqhgg%i st $53 96

may bél fcﬁﬁllaa 6@ that HRofhERInconBicEivith Bhd iBférashcim férbtill b@ifdbe Pathe/
air conditioner 1, it becones possible to

Pamn?%%%%bt he noise of the entire air conditioner 1, and
gmmllﬁﬂﬁs SaLe fbe@éus‘ghpe &R{@Lﬂﬂfguﬁﬁ?’e?ﬂiﬂ gggef pdrh6f AR FiRst BLAAP 95
econi n rbance tend n 0 occur in cas
and ea%%&q%%%ﬁ%ﬁ 61 Smseﬁcﬂﬁt@d%%ﬂ@fﬁ?w thapthg ugper; Pamo?%le
partitiGiOpH 930 REE suppbsed! tR¥Y.th®bper o‘iﬂéﬁvﬁdﬂttﬁé h&dd i9fovk b1 3 T
conditioned roomis qujet. ER EI\/BO)I NTS The

reduceggpre thapsha iz th@e?ﬁnéfelaatfo Hieselntnd hvent i on
basaditien, Mm tH 1 ANh BORIe 92 Rkt cbﬁg@m&@%e ﬁmﬁeﬁé@ B3 toff tHétdria pump

| is not limted to these enbodi nent t is
8 of sy PBEAR Ake I HALREFS 35108 Ao PFLRE B0y thgblade

height ?flfcﬁz%ﬁeﬁ%smnkmu{ovﬁ?cpﬁfetch@ﬁknfdr&ﬁhl héwend, sGRERN in
the invention. (1) MODI FIED MPLE OF THE

FIG. lﬁal qnesvaEwém tTippmfereniel pat Af gchdistgpaderdfiand each second
blade m&&;& bé bt @%ab@ Ehat [EHﬁJtéh%& B8 pglfyg&hﬁlagéedxﬂ qugmu% intIGhe,

first enbodi nent he outer. circunferenti al edg gart

one pagfor disciar cargmnﬁqr@sa@l part aheach gust blads Sicandispefuecors blade 96

may bgéﬁﬁﬁﬁﬁgﬂﬁﬂlstst}%ghﬂ?ﬁf)tcﬁécf i‘ﬁl’tﬁé %rﬁﬂﬁl'd@ﬂect@drﬁe of the
i nner c¢ircunferential surface of the partltlon part

J3tsndw Ehis easeHEISFUPRISEH Hhak Bletqmtatlﬂa aoisp phien the hpad fsglow can be
reduced ptbre SRR Y @raﬁ%ﬁrofttﬁ@{bnvﬁﬁffongl STRIpEds a2 B&ﬁuéeﬂ:ﬁ@ buter

circunferential” surface of the partition part
circumjigspitipd edgeapart afisgolnfirshblafdeds gnd pq@@ sgeandrblade 96 is dlsposed ata

pos1t1oﬁ'16v9é’r'ff1£{ ﬁgtuggér e‘ﬁgg lod He 1tﬁﬁ‘1°ﬂ!1r@3bt he inclined

sO that it cones in

) M(g Ima ExAMPLEeOFm S@G@Nmemﬁvmrface of the
PRth e lﬁam do 1%%%&5@6@1& {ha ns-l 1§erq§§ &f HREAUS %miahﬁ‘)s of

out er C|rc erenti al each first bl

* the sccapdicmhedimeais mndnr@d@a% 9@, di%qo@'g éermed sg thas dhe blage height

decrea%%‘ﬁ%'in fhla%he'i' Iaﬁ'cﬁﬂf%? nt %éﬁ)%.[’t o‘ffeaéhhﬁrst Padd 144 ﬁﬁi egéﬁ econd

I'S Suppose operati ng nol se

“blade u&’éa@warg ﬂl@wtgmrqgg]ferentlal edge part (specifically, the upper end part of the

outer circumferential edge part of the partition part 93b), and the collision between the air-

liquid interfaces X, Y and the main blade 192 over the entire main blade 192 can reliably be
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reduced nore than the drain punps of the conventiona
exanples | and 2. In addition, with the nain bl ade 92
that constitutes the inpeller 82 of the drain punp 20
8 of the first enbodi ment, the inclined parts 95a, 96a
are shaped inclined so that the blade height H

sofienéf cBasdridd the apinitidOnwdEscivhdiethe heolisgler ¢rfdr ad FEE @S, however,

as shofifit FI; s Pt HenBl efeeciaeof 16 dte B ol sanpope
may bedixposkd@oa dositibraldeved thafalye @eﬂéncbpﬁhﬁfﬂbe pdréition part 93b, the

seme g1 fialpe et RSe R U R R BURE oA POROE 0 that the

mclméd l’ﬁa‘@ﬁs 195@(1968530@&@ shatdr thachodidadel SihemnePgirdaefekntdal
Egg that is Eﬁgaightly notched in the vertica

muﬁmap PREROnEIRFIPn this case, it is supposed that the

Oﬂﬂhﬁtdﬁﬁ@ itne blﬁ%o%&ﬁaﬂﬂi@oﬁ&ﬁﬁlg ide@ah Ga Iﬁuﬂ&&r rdd%d&&ﬁfien the

re than t ai n onyven e e

head apd ghe-praictlgrel rsc opHes B dhe Sl Bl s PR thsFo q@%@%ﬁ%’?ﬁw the

air-liq@ill igRehed dndthe RbBOdSaRD PN theRf SRAMAHRiAgert 8BtheSnain blade

wégsp sed at a position |ower than the upper end part
92 candte g0RanSsdr ti ti on part 93b. 30 (2) MODI FI ED EXAVPLE OF

(3) MOBEFSECEN BFDOYENTEWWHIRD EMBODINEAGe 192 t hat

c tutes the inpeller, 182 of t pupp, 108 g
ﬁpfié%%%al @ﬁ@fo%ﬂ?{%&conﬁtﬁ%te? ﬁteumﬁgﬁe %ﬁp? N pYgg08 of
the thﬁ Smb&imest, S nﬁé]fﬁEd bﬁ‘t@s ilgl.%d@d'bedrg ﬁ%mefd%‘?jrn@@:%h fﬁfg dre@Ait of the
e inner circ rentia ge  part o C
outer qiycypderqriial A ogﬁcﬁ o ddads 295 2ad gachggce %P%%rew&la%té?e
outer ﬁmh@t@ﬂ&eeraeﬂ Hira bl 295 R Sach SB&HH HARI208 is {HdetetHRBRR thelikEbrnal

art_of the 35 outer circunferential, edge part of t
dlmenﬁgp 0 tbfhp%}‘gﬁ?n gag‘b?% Jhich ¢nables the; rgllgﬁ ftt{:ﬁeecoqhsmn

betwed the alrllRidintea8é Yam@Ihemaih HRE ING B dﬁt&'cﬁ@&ni@?&ltlal part

over the entire nain_blade 1.92 can reliably b

of the gy Wada 292 Meseby significagtly Frlusive tag PREGELRS oSt s t%l%ead and

the walfb@@é*/el grel1OW ({816 FIG B)Fhdwevd?, as @Wﬁf FIG. 33, SRR dffthe outer
12, the outer circunferenti al g arts of the

61rcwnf¢r@nﬁl41 dart paavthe foomed sotbal4t ispricheé tayyas e cirgumferential

. edgep BR%'f tHeQRard tﬁiﬁeﬁarttmnwhﬂ@utlfm @R duRd ianRierofGach first blade 295

partition part sane_as the_inclined parts

~and eagls &@wg@blaé? Z%Lesaf ihﬁ%fheéﬁ%%ﬁl GERENSIGNG ofHip NFEItiRAFSED.

S| shRingt 1 ePrebi sbﬂ&gngﬁfetc%llﬁﬁﬁﬁ)et&%h@ §i§@i@jﬁ1c§1ﬁfé§fa€é and

than theé di aneter he i nner circunferenti al

the main blade 29203t theutprgitcumifesantipd part 95 fie myn plids 283 decregses;; s
nevertﬁél%@,oi% gcgvl\lgg@sredkﬂh? 1t%ﬁroﬁfd1ﬁ‘ﬂ1e%9fe§t%fq§&hcﬂfg tht Hf)&lﬁﬁng noise on
reduce n the

head and the water | evel are

par withdhe desén purep ¢0% efthe second embadinent.ne col | i si on betmeen

_INDUS’?RIAE'FIELISIWFdAPPLmeéhﬂnd the main blade 92 at the

outer circunferential part of the nain blade 10 92
clsing BieamerantiarentiosenNe) FreEpctDiRLEorOFtNgRoTg afthe drain

5%§Kﬁk%@%@ h the main bl ade 292 that constitutes
- pump e | er'%82 of the drain punp 208 of the third

enbodlnent the inclined parts 295b, 296b are forned
by notchlng one part of the outer circunferentia

part- of each first blade 295 and each second bl ade 296
so that the 15 outer di ameter of each first blade 295
and each second bl ade 296 is shorter than the extenal
di rension D of the partition part 93b, which enables
the reliable softening of the collision :
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between the air-liquid interface Y and the main bl ade
292 at the outer circunferential part of the main
bl ade 292, thereby significantly reducing the
operating noi se when the head and the water |evel are
low (refer to FIG 3); however, as shown in FIG 13,
one part of the outer 2CICAIMSEnferential part may be
fonned so that it is notched toward the outer
circunferential edge part of the partition part 93b,
1. A dshinpouip (8% kcon@rikihg: outer di amet er of each first bl ade
295 .and.each secon a | ess, than.the exter
of FRSH (B 9T 2 Pﬂ%ﬁ?ﬁﬁé UG58 1 el et #g Biwer
t &gl ;ifafrﬁ‘ e6d a dfmrﬁ@%ﬂee(ﬂllbg fdr @@cﬁﬂgiﬂgsdrglﬂ viéwér\w&mdé lpErt and
air-|li terface a n ade, 292 at.th
cat nwelet Bohparliti e S i1 Bibmeiarmiou Sbise s that i
d@ftfrﬁﬁse the ﬁﬁl(ﬁ?&iﬁdlbﬂ' fﬁ?ﬁm Héddel(SZ)SdJﬁﬂﬁécﬁﬁh thi @lutelr t
W tal,n the e eto reauclt.n ating n
chircuppentid g S SFap Bk comge e GBEGRGsed of BieiGuwer
estdoalf RNnainl IMASSIH a%sﬂlﬁb&i High @B*?@M’fdp@édl&hﬁ@ntsaﬁl main
e i nvent i on, e a reduction, i erating
R EA oAU N AR JrERE 2D e CEREG
whereih, A drain punp (8), conpr|3|ng a casing (81)
conpr.isin drain.inlet (81 a). for s i.n drain
A g g omEissh At DAHHIOR DafAD D&gfqngegc@rﬁsd
fﬁémﬁlllemarcﬁfcaﬁlf&mme@@ﬁt tﬂtﬁreﬁ ghdle part; 3nd an .
el ler cQnpri sin a i spose
416 putsr slaqtel%%?grlﬂgedgep%rg af sz m 1@?%% d}SﬁO%@ﬁ@t 3 @pyifienjower
%m@ﬁkl@per@drmﬁ%fbéla@erti&ﬁﬁ afli sposed on the outer

circunferential side of said shaft part; an auxiliary
bl ade (94) disposed on the |lower side of said main

2. Ac@&ﬁ%ﬁmp%@ﬂas&e@iteﬂqn@l@ﬁleﬁVﬂ'le&ﬁnpa” (93) di sposed

bet ween sai d main 10 bl ade and sai d auxiliary b

h8 OBiShEF TR HA edpRpith et Taerbapin blade{@2bis ﬁieSé’Psed ot inner

VHRIURIErent$A sl & 812 iRAdr irb b @ Ttial QIRICE S£ Sai@ParBiiBn bak (93b).
partition part (93b) extending upward fromthe outer
circunferential edge part thereof; and the outer

3. Ad%ﬁ%ﬂﬁi)g!z%trb@{ed%%ﬁaf br @Fmrﬁgl ﬂ*h&@inn bl ade is
- -di sposed ‘at a position han, t he upper end

ﬁh? buigY cispaicisaialiperton spd prain blad( 0 & inchinpgsotyt ahade
1R%dH: e 1) &bc@a@és%@«ard"kﬁ@éﬁbﬁc&dﬁﬁﬂ@ﬂéhﬁé} efhé gt erenti al

edge part of said nmain bl ade i s di Sposed on the
inner circunferential side of the i nner

4. A t ace of said partition part (93b).
dﬁhﬁg&ﬁkig?glﬁﬁﬁrﬁﬂﬁir) as recited in Caiml or Caim

pil camer(gl)morrwélsmet ®Aragn indal k% ey dprrsualing i drapy waley &f arlgyvar
t&nﬁ?ﬁrt( A a drdin ket (8? o) /P dfst‘,ﬁﬁrgﬁgbﬂrﬁg %vate}%'t ) E‘ﬂde pttland

decreases toward the outer circunferential edge part.

25 impelierd 82) qompuisingt 2 olmft parbPdp dispergd nsslfteaeidnﬂgﬂsmsfy that it

mcegfgg:?b g% ﬂ]lg veﬁicglrcﬁfeeubrp la§haih $lade) 1929'aispHSE dHGh Bu ai n

- circumferential s1de of said shaft part; an auxiliary blade (94) disposed on the lower
side of said main blade; and a disc shaped dish part (93} disposed between said main
blade and said auxiliary blade and comprising an opening (93a) in the center;
wherein, |

said main blade (192) is formed so that the blade height (H1) decreases from the

inner circumferential edge part toward the outer circumferential edge part thereof.
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end part; and a drain outlet (81b) for discharging
drain water at a side part; and an inpeller (82)
conprising: a shaft part (91) disposed inside said
casing so that it extends in the vertical direction;
a mai n bl ade (192) disposed on the outer 30

5. A érainquirdpe208), campssifge of said shaft part an auxiliary

op ferod (o ShARERS & ila tlfs SR Tor sotlg R el bR dhower

b eﬂid/\mt‘j a.ﬁdia drmbmlet 108 1) doratisthaayirek drtial waterrat aksichq:artamdi

5 BPRRler () SRIBERTOY: Shert PA ) goRAr i e PR o0 that it

hextgxlfds if ltlile)veﬁit(ii@l &fﬂaﬂﬁnj‘ 4 ol Blede (352) disyeked on the outer

tial ed t t .
TSP E S oSSR e e 595 gpoge o i fover
- ( 2d8pf saidialn adeg andia ARG shped Gish paftTP3)i dispoged 1&31:6}6@:[ faid main

o s Sl G UARK iy e Bl B e

wherei,ai n water at a S|de part; and an inpeller (82)

coppri sin di. s inside,said .
Boies 5P 0, 4B bRtein e Mad A8 Gpiveaes Wik Bitioand

ashupé,s Rirade af éﬂé’ést the DO @R c@nfeidhEiaDptrest said main blade (292).
circunferential side of said shaft part; an auxiliary

bl ade (94) disposed on the |lower side of said main

6. Ankhradaditons: (@) @bﬁlgn&hgped di sh part (93) disposed

bet ween sai d ade and said auxiliary blade and
ch F§¢Wﬁg%ﬂ bpenlng (93 a) in the center; wherein,

19 dﬁuﬂ ffdi%bﬂeo(ti%@@?mn 362 pendtted B Baill lheatkblxal%ger and

he| % with t j agged is. for
np@% 0 AB 258 & regitecbinng Can ) agvogﬁf%mo‘fthg%ggecqmm
nmamlb&mpg%s (e din veater¥dlladted GO drali Eﬁh (1),
conprising: -a heat exchanger (6); a drain pan (7)
for collecting drain water generated by said heat
exchanger; -and a drain punp (8, 108, 208) as recited
in any one claimof Claiml through aim5 that
di scharges the drain water collected in said drain
pan.
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