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SPECIFICATION DRAIN PUMP, AND AIR CONDITIONER PROVIDED
THEREWITH The present invention relates to a drain pump, and an air
conditioner provided therewith. 5 BACKGROUND ART It is known to
provide a drain pump in an air conditioner in order to discharge drain
water generated in a heat eXEl{addCdviHdNooling operation, draining
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bedded ealr co <idﬁ'kuonerl s .shown in, for exampég FIG. 14, F|G.
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therevaﬁrhcondltloner 1 (ceiling is not shown). FIG. 15 is a schematic side cross
BACKEESIPA\ Y4 9f the air conditioner 1, and is a cross sectional view taken
along the A-Aline in FIG. 16. FIG. 16 is a schematic plan cross sectional
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and a heat exchanger 6 disposed so that it surrounds the outer
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ceiling®qiE pp séiconditionederosidd wﬁhhmattézdhamgmeg 3Tkdispanepemtasit is
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et 71 formed so.that if.communicates wijth the inlet 33,{3 311 ace anel

that SURKS S s i QB R D Sl b e 4305 s gto the
casingarelBblknd thdraimeect ivingegraow e k3fdimedidnithe fiowerrsideedithe
exch1E8 (HCHRAIRL G R NRLIEER YRS DR ABIMARN B AMAERN 2 BBlhe foce

mouth 5 for guiding the air 30 sucked in from the inlet 31 to the impeller 41

panel grarcfesmedicpiupeisthtineclnde fae ginirsideahs piconditonss reoaramd
outletpINhA08 dhasdlisehairgesainiasidaimavaian collipetetidnithe, HiaidneEcRiving

IRY glr71 ° a%w} ?(fn:[ f};%g}aﬁ{l%%q Igrglﬁ ROTES ed Ignérh ef‘egortlt " gg: tp exdf";a%ger 6 i I3
receiving groove raln pan W ere tne hea excnanger o'is no
dispogfidpasihg (epetifidaly, the heat exchang,er 6. The drain pan 7 is mounted to the lower
part of the casing 2. The drain pan 7 comprises: an inlet 71 formed so that it communicates
with the inlet 31 of the face panel 3; outlets 72 formed so that they correspond to the outlets
32 of the face panel 3; and a drain receiving groove 73 formed on the lower side of the heat
exchanger 6 and that receives the drain water. In addition, a bell mouth 5 for guiding the air

sucked in from the inlet 31 to the impeller 41 of the fan 4 is disposed in the inlet 71 of the
drain pan 7. Further, a drain pump 308 that discharges the drain water collected in the drain
receiving groove 73 out of the casing 2 is disposed in the portion of the drain recetving
groove 73 of the drain pan 7 where the heat exchanger 6 is not disposed (specifically,
between the outlets 72). The drain pump 308 is connected via a discharge pipe (not shown)

disposed outside of the casing 2,
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between the outlets 72). The drain pump 308 is connected via a discharge
pipe (not shown) 35 disposed outside of the casing 2. 1 As shown in FIG.
17, such a drain pump 308 principally comprises: a pump casing 81
comprising a drain inlet 81a at the lower end part and a drain outlet 81b at
the e part16h IhperbrabiuiRpeaet e Wrp GRIBREASH G BT 3hGSne
81 conﬁ@@?@% ab4piatieg Bhautikshafir padtRi extendinghiodhe: $ettisahdisabtipat;
. Insi .pump,casing 81: and a motay.83 5 dispose ] I
o gy g G0 B AP AL SIS S BL G SRt A B o
part 9limpeidngs2 ik mmaﬁcﬁr@tgmfkmsbjﬁiﬂm@mpmﬁmﬁm@%W%%
di sposér%fg%}rg)é ﬁﬁé??%{@?? itigns r%&slﬁgﬁuﬂﬁﬁ}ﬁﬂ eI suraes okifiaft part
) “Here, . 17 is a side. view Q convention ain_ pum .
91 of SRR AR LR TR GOS G S Dy AT e 2 of
the air tolietidoataxis inewatdbestiaftiart @faot ﬁfehmeﬂcer B HigrthBIE-P Tirea side
view 0% %él' an%,rrlrt] oﬁ:ﬁsdpﬁns B{g%%ag%éﬁﬁm%@%ﬁ) _ g@(ﬁi@ﬂ 5‘?@1@ B X% gésing 81).
comprising an opening atthe upper part and disposed so that it .
In addigionolhadsteiwridesipitreoripriabaat §1 QidkriBnrtienstdispbedukine:
th%teibﬁl%‘l%&%lhg Wﬁﬂﬁgﬁfﬁ@@%@@ﬁ@f@t%iﬁg&@ﬂﬁdirflammﬁgyiﬁﬁg an
. and a sealing memher.86 for, sealing the space hetween the casin i,
openin T8 SRLRAS CRLH R0 SRt e CAR i Goay B DMpAgbary: o
casing cypfirdACaliyrstaped it ¢&/bod)papesisg afibsapparmadoidrcasas main
body 8%1,%9&\9’%%%%&%998@Mﬁ@ﬁs@%ﬁa@%ﬁ%eﬂhg% 8iBgE 84
rain inlet 81 a at the lower end part and extending doywnward. from the .
and thigpErase15ad of the SHEe By %%mf SALOIRISS &ﬁé{\ﬁ’ﬁé\ & aT@a%Qr@ém
body 15?1&284{% \ﬂﬁ(ﬁb@%ﬁfﬁ@ﬂd&agﬁwem&% fromn the dldiitoccutiet 8 farshepcdt
. the si art of the main .bo rt i
suctio e e 0 B e
from tedb e aidaurtitioheraiThedasirgidayabs R ERP CotsHaEs &ﬁ%%@
part 8%@?%@5&9@9?@5{%@?@%&%‘9{&5«%@&@6%@@hbr@'ﬁrﬁd € u%é&ﬂt?%’ girthe genielin
at commupicates atmosphere and the inside of t mp casi
body A5, SRR Kb SR GERGT 08 GBI JEY AHAGoall Prsees o
throughcm_mmspmmﬁhpcfaspg@@f_&mq@ta@mithmwibeTmm@mmmb%rmmcépaﬂy
comprgﬁ]gg d%el% E&égaﬂﬂ'ﬁ?&? ﬁgxq WGSIH{!E% i HEVHRA L B9RA A AVSHIRRY center

94 disposed on‘the lower side of the main blade 392; a q[a disc
that cospapEiraish AR bs %ﬁ&%ﬂ%@v@@ﬁ%ﬁémim%&@é%g he
auxilianmalade1Q4: sagddiadnganhepenial: 0 382corinpiisilig ammnisedathe shaft

s PR S L TR oS pan s et
main lpohvemticral anairpliznp Bed: Mealimnerdas dhel lawceadag chsengs hlade 392
and a 8RNHRAYh part 93 disposed between the main blade 392 and the auxiliary blade
94, and having an opening 93a comprising an annular through hole at the center. Here, FIG.
18 is an enlarged view that depicts the vicinity of the pump casing 81 of FIG. 17. FIG. 19 15
a plan view of the conventional drain pump 308 (the motor 83 and the casing cover 85 are
not shown).

The shaft part 91 passes through the inside of the air introduction part 85a, and is
disposed so that a gap is formed between the outer circumferential surface of the shaft part
91 and the inner circumferential surface of the air introduction part 85a of the casing cover
85. _

The main blade 392 comprises, for example: four first blades 395 extending radially

from the outer circumferential surface of the shaft part 91; and four second blades 396
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The shaft part 91 passes through the inside of the air introduction part

85a, and is disposed so that a gap is formed between the outer

circumferential surface of the shaft part 91 and the inner circumferential

surface of the air introduction part 85a of the casing cover 85. 35 The
extendingindbel3on bempitssirclonrenipledtsupdist idhmere30s difepidipgydish
part 93;%@%&55@83&&3%&@3gﬂﬂgﬁm%@@t@§gf(;‘@ﬁ%ﬁﬁﬁ%@ﬁﬁa@@ﬂ&@amhe |

. . four seco ades extending radially the puter circumferentia
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the upﬁ@?e%%%&t‘%@ gie[f‘?r%@ Le g%@aﬂﬁ&?ﬁ?ﬁgg Gerein ?r{t?fdhfﬁ?%'%g an?@ﬁ@ighi

irst e 395 and each second blade 396 from the upper end surface of
from thpdgperiftyoiateis Rerlisgbe sHipparc sty hewethigridisen. the
blade [RSSAOIWHIH Gok®eisithersamedheighindroadhsds fencileumberential

art to Ehe l{te circ mferentiffll

. art ther f.Inegdd'ion the, blade height
s LA B 1 B S GILBE 08 HOIRE T o Clo s
biade I¥cumferential part to the outer circumferential part thereof is the same

h?ﬂﬁhﬁé}%f&ﬁbﬁmi?g@%%%gl@rm%g&s&m&&?m@ ABABSy part
reduced diameter portion of the majn bod rt. 84a, and the . annujar .

R4, g SRR B P 0 EAT R O e B gt
edge pparthihrest o @Wﬁﬂtﬁﬂ thatitrbesupldsthdthitiee cdmeméd:neuti@_égﬁiaart of
the magxggﬁgeaﬁbaf %%s 1pgia Qﬂ%%%ﬁ%%tﬁéﬁa%ﬂ%ﬁé ﬁm e%rﬁsg& e Rarion At

IS dispose position lower pper end part of the main

lower fiapithggpneiereihpmepitie magtladn Whppiriisrelis baight & opiHs upper

end sugﬂae_@ mfk%?%)@liﬂ@ IRPQIHEE d;ﬁngt@ﬁtb@m@fﬁﬁ@@e@aﬁg%%ﬁﬂme@atg A&t part
i IS defin a dish, height a in FIG. 18). In other words,

93 s S It BAIE ST IR BB 621 Ui FO e b B there s

of the e téadR8Y) Hratrwdé drmoraosidnef tppensitierthda thetuplserend pathof

upper Q?&Rﬁéﬂt{ﬁ@@@;éﬁéﬁ delitionanextesnad sdimension.k, of thedeastition

part 93b is substantially the same or sI{%( ly less than the outer 20

. I ht
dimengfiae el G RS BT de BYSPREIRITERF SR W4 R ispsse i mdRp outer
diametheosuistiampata84boaritheomyitises Haude Ik dedi gxientling dadially ftam part

the outer. circumferential surface of .. r i _ f
s, o e SR Tl B b TR P e of
the shafiepaab®dr 83 is driven. In so doing, a part of the suction part 84b is 25

supmergen:t038 peinhlogventhan i aleo suiacel obthesdminpyéatelbed
dnecrGISHISCHD e rain ceiing rogue 73 oL NS R AR 1 dps i
submerged to a point lower than the water surface of the drain water collected in the drain
receiving groove 73 of the drain pan 7, and the drain water collected in the drain receiving
groove 73 is consequently sucked in from the drain inlet 81a by the auxiliary blade 94, rises
inside the suction part 84b, and reaches the main body part 84a. Further, the drain water that -
reaches the main body part 84a is boosted by the main blade 392, and then discharged from
the drain outlet 81b via the discharge noziie part 84c¢ to the outside of the casing 2 of the air
conditioner 1. Specifically, the drain water discharged from the drain outlet 81b is
discharged via the discharge pipe disposed outside of the casing 2 and connected to the
discharge nozzle part 84c¢. Here, the water surface that rose to the main body part 84a 1s
substantially vertically divided into parts by the dish part 93, the flow of the drain water is
partially blocked so that the flow is limited, and the drain water that contacts the main blade

392 is discharged (e.g., refer to Patent Documents 1, 2, 3, and 4},
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groove 73 is consequently sucked in from the drain inlet 8la by the

auxiliary blade 94, rises inside the suction part 84b, and reaches the main

body part 84a. Further, the drain water that reaches the main body part

84a is boosted by the main blade 392, and then discharged from 30 the

Namoutichs dibchirghdldischiargeiszeiguriaddncths ivetoussidehdf e to F1G.
18), w@&%@ &Mﬂ%&&ﬁp%ﬂ%ﬂﬁé nd 9§>§5ﬁ%‘.‘ﬁn@ﬁ1&@&&‘é§¥ﬁé diseharasdsos

} rom the drain outlet 8Ib is_dischar via the discharge pi eg' posed

is consgipids LSRG ST mis dedsthd mgaﬁ%{%géeﬁ | ’E%ﬁ@@e
dischatde o thetwatereamtdcethattesk tol theisenilhbdely, paAth84ats level hrises to a
certain ARl 'Xn‘égr”é%%%% ﬁil«!é"g}%%%ﬁ?&&?yﬁ@%&sﬁt@%&%@%ﬁ

raim water is 35 partially at the flow is limited, and the drain

rate wiljaxehear CHARESS thR iindin Wwiigld e 30 s wis ewakgethre. fatrdfeptspaeit
even iQﬁ@%ﬂ?&H{Eoﬁﬁgaﬁ, x?a@l@e%M@tfe&vt%&%@t %ﬁé@mf%hﬁ ﬂ?ﬁrf@%esmb@eraﬁon
. reguliate Yy the walte \ refer.to . Iitnou e arain m,

5 eI TAA AT B RE FATE e IS Gl AL BB o Wi the

dischaggnBtitutett so that the discharge flow rate decreases if the water level h

f%&eﬁgﬁfﬁt &.Aisgheros flamsate inaipases fHhewaterlevehit HaRS 308 falls,

_ Further, if the water level h rises to a 5 certain water level and reaches the
an air yStiRmAndRdENEFde MoR TR itharctia s et de IS rhte il RE By
concer@fiangehavertftheawateofavehaiisbiifurtiver thiinlihahsCarseiguiniysses the

.even if the ampunt of drai enerated in.the heat exch r
it O e S R R R g ane

reducearhouhsahtiraifionatee gé s stadnpiamihe0 Hisaaryectiowl thtewapHerel hsises,
then HOGIMAIRE L@Mﬁh&immg@%m&%m&%&%mm&@w%@& the
I

. falls, an air layer expands (refer to an air-liquid interface X?:%Fld%. %%an%
main hiagae 19 CARCRRE CERTACIVIP G Shaft 5t g1 6T A Mdinbiaddse v
rate 01382 dwiichueon3etjuBntly teweasesitnel é:ﬂaénmré%tiy yuhictutiresmiiat the
dischargkji;%qﬁoérg I%tﬁ%&P@éfé%(%%tﬂgd‘@ég?r!ﬁé’(x%‘ﬂ&ﬂ%@ﬁﬁ’."ater’ and reduces the

scharge flow rate e drdin pump 308. Conversely, if the water level h
ribbaddifanaherRe PRy RS HRRk S GTRIER Sarierine Aty i saBa i

instaligfi@ctivedeasyipiieefeh mais: kinee-892-earmpertoror the weatkedfe pipe

supplyi ater, and jncreases, the discharge flow rate of the draj m
comne g R A Ak SO S oS Rl o B I Beses
whichdischangatiow ratel s die oér legensied byl e neririevéiththinshatiner, thef the
main 2K pyessure may decrease depending on, for example, the 20

installation conditions (piping length, inner diameter, hei%{]agletc. of thed
disERRAIEIOTHE: EEHRELEEE (SRR BT GHISTETIT i SERHHE N e
complbedd oidhe draiim punp3808sdecreases, sivthehtbonsdiped dytenipanblstiven the

air and® jt%'ea%%{e%ilrg {%%[A%&: e %BHB%H&Q%J‘I%B%%% ﬂng disposed; consequently,
the pump efficiency is low and the operating noise is loud. Further, this operating noise 1s
generated principally by the agitation of the air layer by the main blade 392, and the air
layer acceleratedly increases the more it expands on the outer circumferential side of the
main blade 392, Particularly when the head is low, the air-liquid interface between the air
and the water (refer to an air-liquid interface Y in FIG. 18 and FI1G. 19) expands to the outer
circumferential part, where the circumferential velocity is high, which consequently
generates an exiremely loud operating noise. This operating noise becomes a problem
particularly if the flow rate of the ﬁm 4 of the air conditioner 1 is low, or if the inside of the

air conditioned room is quiet.
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main blade 392. Compared with a pump of a type wherein an impeller is
generally submerged 25 completely, such a drain pump 308 is constituted
so that the air-liquid interface between the air and the water is formed at a
portion where the main blade 392 is disposed; consequently, the pump
effictentids towh didaive Wpedatimg toismisdtog nbisdvernthisngpbratindiquid
interfé&'%édﬁo@@ﬂﬁ@?‘fn@r%ﬁ%@ﬁlB’f@[etp fian gﬁﬁiﬁo%réﬁ%%'aﬁy}ﬁ?s@%m

blade 392, and the air layer acceleratedly increases the more it expands

knowp o R GIERTIE SRt SId St THE 30 Balde 32 ParmtfRpter
circurafbemitiafaetast ihdonaithid ale-BGDickjrteffade betwaen 4he ficoandies 393,
r (yef ir-liquid interf Yin ElIG. 18 and EIG. 19) expands 9, ..

396) N R R A LR U LSS e A0 e DRRERRE O e
the pagparPebTRsadhe Mdcgesiehaids anrldhiréitieleishulbbepstihg woikel Tthid;
howe PREERUAGNAIS@RECORBRPIRDIRMe RafHEHI M e AW alef the fan
PAT 4gjaltn$§ H’wlﬁ ner 1 is low, or if the inside of the 35 air condltlon_ed

]% om’l Q iet. 4 In contrast, with the aim of reducing the operating noise

by apatideglthiedished qaignintgplicativrabovél tie lupped end part of the

PATIPRTIR BN R3Rflow smoothly, it is also known to employ the impeller
382 provided with inclined parts 395a, 396a at the outer circumferential

pdPaRTAR Al datey: ﬁf?@ﬁl@?tﬁ@%ﬁ%& second blades 395, 5
PATIBNE) DO EMITN[Gtion on the upper side of the upper end part of the

partition I JAhe lon betwe € height HI and the
d%%%%’i%%ﬁ—l@%ggg gﬁ%\t}l\i}n%%?ﬁ@u%;wéb%vﬂedvﬁe?ge&%ﬁ in this case, the
PATINE BYAGH¥IENdadnot be sufficiently reduced. PATENT DOCUMENT 1

Jappnese Putdished RatenippiplicatonNmd114Ad6R94 10 PATENT
DIS @ﬁ%@g m@l hed Patent Application No. 2000-80996
nese Published Patent Application No.
2000b240881ts PATENTSDO QUMENTsZ) Sodadane e PpbilisherhPatent a drain

pumﬁ@@;pmmsggg;-342984 DISCLOSURE OF THE INVENTION
Embodiments of the present invention seek to reduce the operating noise

of & HEHH PG el thasREE S o TrFRL EbTRRIiRe s ashrstadsbedsin
pumpthejxdisent nvenptioohitiewedspievidedfar dtriting in drain water at a lower end
part; and a drain outlet for discharging drain water at a side part; and an impeller including a
shaft part disposed inside the casing so that it extends in the vertical direction; a main blade
disposed on the outer circumferential side of said shaft part; and the outer circumferential
part of said main blade inclined so that a blade height decreases toward the outer
circumferential edge part; an auxiliary blade disposed on the lower side of said main blade;
and a disc shaped dish part disposed between said main blade and said auxiliary blade and
comprising an opening in the center; wherein said dish part further comprises an annular
partition part extending upward from the outer circumferential edge part thereof, and the
outer circumferential edge part of said main blade is disposed at a position lower than the
upper end part of said partition part.

In accordance with a second aspect of the present invention, there is provided a
drain pump, including: a casing including a drain inlet for sucking in drain water at a lower
end part; and a drain outlet for discharging drain water at a side part; and an impelier
including a shaft part disposed inside said casing so that it extends in the vertical direction;
a main blade disposed on the outer circumferential side of said shaft part; an auxiliary blade

disposed on the lower side of said main blade; and a disc shaped dish part disposed between
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water at a lower end part; and a drain outlet for discharging drain water at

a side part; and an impeller including a shaft part disposed inside the

casing so that it extends in the vertical direction; a main blade disposed
said mgmnthieduted caclanfelhentibl sidenn! saidpshyifigpartpenththia twteentre; wherein,
said dERGHRTGISRIA R Qfssaid main Nade ncined.sedhabablads Rsiahe outer

decreases toward the outer 25 circumferential edge part; an auxiliary

circungiereRiRL AR PR RE 9oviar A st IR e derapattiRicaliipaty blade
is dispish peltiapoged pepusebsaidenalie bladeiand saichmixibarybiade ang inner
circurtRRRHE % ALORE %‘éﬂg IQJ‘EQL%S %Q}ﬂﬁg@&{gdg&%‘%gﬁ? %Blarg tah%}geré r?f the present
_ comprises an annular partition"part extending upward from the outer
inventgre e EnralvedrgershirinHaraes; inpladng: gutaried curhidrenhiarsiagel palier
suckintf ﬁ?&?aﬁﬂ?«é&t@l@% 'ﬂ%ﬁ}iﬁpél?z%%ﬁt, %ﬁ%ﬂf@f_iﬂ@%@& ngﬁ&ﬁa@%ﬁfn%ﬂer ata
. art of.sal artition part. In acc ance wit second aspect of t .
sde i QB A JERAH, THOPS TS UG ARt bt B e I i a8t extends
in theingludihdreedraim inetifoblsdekingdredrathwateteatadomtareatidl sidt; efivdid
shaft SEAINQuHehAL discharging drain walshel aside patand BRdmRslel disc

including a shaft (E)art disposed inside said casing so that it extends in the _
shaped SifRpAg HgheiRda B hrainaaa niRbdssad e Sutkreibkdamid ragprising
an opai@egdﬁ $hd:ob&irwét Pt i duxiliaey Mmfdi&p@sbﬁaﬂmﬂlﬁjbmehﬂd@i@ﬁs
dispo Y %tr%%@ Riggfi ﬁ{%}j t%aqll %ﬁesﬂﬁgﬁ%gds haﬁa})r}." gé%) rﬁgr%glgr? tvgt?tea?ldS[ a 5%‘{61‘
~ 7 main _adge an éal auxiliary e.ana comprising an opening in the
circurpfpgidial pdgepartaigaiisnparkinders deonfsdsd s aaseiriulareattiao theamper
end pﬁxt@ﬂ@iﬂg)gﬁm@[}dpﬁﬁm :hedouter cir?um:‘jeren_tial Iedge _pa(;t_ thereof, atLPd
the outer circumferentia e part of said main hlade .is disposed where
A T A TR holE i TP BT A B STRE SPt Tk
casingisircdmisaahtiol suefdoe oickaid padtitiorrpéet. a&wmand@mmm kichin
outlet3SPREALIBR PIRSEN ARYSPIQdREe R RYIdaH R AANBHEP Bl ding:

. acasing including a drain inlet for_ sucking in drain water at a’ lower end.
disposr{ngidla s i o tiether Histivarify Br R HksliscH oS [, Ripr gfsposed
on thérapelieirinchidiagial shadtoiaridispdsparinsidasidreasidg stbaddton the lower

. .| vertical direction; ain blade disppsed on the outer,
side Qe O B B blage an
said agrdljawdriadgant swiidngribRrE R i dhgisensiapaareis iad mais rbuteds
formdaeiweanEaislaain-kipde-and saigatilianrRiode-antcamBprising AR toward

9 ening in.the c%nt e; wherein, the inner circumferential part of said main
the oyt des Ll

Aq8 s Fsrﬁgggde %%pp%%f iy gher than the upper end part of said
dartitisndeareandhthdiBhtavpaitctimfereptiatiddde parngfusajd imaintibigdedssing
includlifPeeesfiA-PRsIiaBRYE thamh ReUPRES 1dwdeRAPREOf SR RAFHTIAN. for

art.
dischgrging drain water at a side part; and an impeller including: a shaft part disposed inside

said casing so that it extends in the vertical direction; a main blade disposed on the outer
circumferential side of said shaft part; an auxiliary blade disposed on the lower side of said
main blade; and a disc shaped dish part disposed between said main blade and said auxiliary
blade and including an opening in the center; wherein, a jagged part, wherein the blade
height varies with the jagged shape, is formed at least the outer circumferential part of said

main blade.
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In accordance with a fourth aspect, there is provided a drain pump,
including: a casing including a drain inlet for sucking in drain water at a
lower end part, and a drain outlet for discharging drain water at a side
part; and an impeller including: a shaft part disposed inside said casing

sdtkattivdxtentiswhetlesheeotital divectimertinisideb pate of sSposednt aoie, thbcre

the u&HIHe‘EHM(%’i@E‘H?'l§lﬂ§kPﬁ§éi§‘p%B@dTa@ cﬁg%ﬂ@ﬂ’@@é}’ Rlade dlspesed Lfurt

the lower side of said main blade; and a shaped dish part disposed
of the BT Rl SHBFABEE <10 44 SO THAR) IR RIS 20 the
water ORpaidg i tﬁktemtmcwlﬂ&&lmtmgﬁhma&m&ﬂﬁd& I&r&ﬂ[ﬁf&dﬁiﬁlh&ldbﬁy is high,
when ade heightde re&ﬁ?&fro L0gH prera%if f‘%grgp Wale daﬂﬁ part toward

e outer circum erentla ge part thereo In accordance W|t?1 a fifth

mrcm@%?@@@@aiﬁ@ré 98 ﬁbﬁoma@d)bmaml ripftenest dind the eRsragn Seistingnabe

reduc@&anhw@%fgﬁﬁglﬁlsm@ dandsaiRAVRLT GfRIRWRI RREcRRITaRd ok futlet
ajn water at a.side g@lrt and n im elleir including: a

Jor d

Cond‘%%%ﬁ ag‘sapo%"% iHRSiAR OOSTAtRS S “Eﬁa‘%f SRS 1Vite vertical
directlon a main blade disposed on the outer circumferential side of said
shaft part; an auxiliary blade disposed on the lower side of said 30 main
blade; and a disc shaped dish part disposed between said main blade and
said auxiliary blade and including an opening in the center; wherein, a
jagged part, wherein the blade height varies with the jagged shape, is
formed at least the outer circumferential part of said main blade. 35 5a In
embodiments where the outer circumferential edge part of the main blade,
where the circumferential velocity is high, is disposed at a position lower
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, 5 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. 10 15 20 25 30

5h
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35 5b Moreover, because the portion disposed at a position lower than

the upper end part of the partition part is the outer circumferential edge

part of the main blade, which has a high circumferential velocity and

significantly affects operating noise, it can reduce the effect of softening

tHereollisidretratwdba thaiair digpided @ riapesdinag beventinrblbelepiorthed part of
the patBRGh PG CURICTGRNR]PAL O G MR HAde, AU GHARE1 COMRRIAEDi gh

. small effect on operating noise, while softening the collision between the
cireunsfie iR VistarfacandretE Gt BIERRESIAPTRE R R b tranditiice the effect of
softenbifCtimtereintial Begepatticfithiequidimbide; andlthamensbieiafoediedtiver
circum %éaﬁ%%lwgil'?%ft Ifh?e ain gllgc?eev% ﬂ:fl)%gso .[:trp:ot he avk‘lotriléf.e ;%gﬁﬁ)}l%lft?cwgr%%ﬂﬁerating

~which cah enable a drop in performance of the drain‘pump to be .
noise, st seSeing et asopdadiren 1beThetshyd withr fhessend s ichlsie in
the vithgrpReral @atepts@aﬁfﬁﬁb@l{ﬁﬁ@@g@?uh% the Iklasapbl%&llég%wfaaﬁ ensure an

suppressing a drop in the pymp perfarmance. In embodiments where the
et PSS THPE b A P TR FRBI D A0S BRI S THHER can
enableciardmpfér@ntfamiatazobﬁthd Mn@mmterﬂiamwadamm _qmam’shihle.

Pat 100, O] FlECHIHRIGHRRAGRRHL AN e MR RGeS HISRQHE, O head

, the inner 15 circumferential side of the inner circumferential surface of the
is lowsaRHiFHRRAFE EPth HRM P ARE PERPREFGHAREES: of the main blade is less
tharethisodiataetewbéin ter aitcticiferentsisisfadge phiheldishpastblade is
dispo %%”éf%%elﬁﬂé’r 12 pogsible fo.q0 %g'{'%? ihe elted! of seflening the. golfision
POYetween the air-flqw interface and the main blade at the outer
partitigitdtaiféie suidcdgepieatiahedasaparbiride 200in bledsodidiennsed/ppibe inner
circurlI&-GMIST Gicumierantialpadefdhampinplade fsHpshnetbspdnatranlans part,

hejght decreases toward the outer circumferential edge part, the main
and ot G R T e AR PR e TS B Rl D LR B urface
of thealishemaividadgecdiyreasessstviard thhaputaheietiarifefenfiaheggbaant]ision
betweBRhHE 15 SRRILI IRLuEber RN 6. aR BHREIME A eR At REIHIS htial edge part of

circumferential part of the main blade by which the main blade can
the mpjablaAf the 25 work of supplying water; consequently, it is possible to

fuithenisciprass aldiepho she:r perfonnianad Hfphe draia pampldde is inclined so
that a%ﬁ%ﬁﬁg'gq‘%?@e%ae & e malnblade is formed.3 1#1&‘} c‘?’% g fihe blade. ;s

heig creases from the inner circumferential edge part toward the outer
formed so that the blade height of the outer circumferential part of the main blade decreases
toward the outer circumferential edge part, and it is easier to further ensure an effective area
at the outer circumferential part of the main blade by which the main blade can perform the
work of supplying water; consequently, it is possible to further suppress a drop in the
performance of the drain pump.

In embodiments where the main blade is formed so that
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circumferential edge part thereof, the blade height of the main blade
decreases from the inner circumferential edge part toward the outer
circumferential edge part; consequently, it is possible to soften the
collision between the air-liquid interface and the main blade in any 5 of
the blédedeighsdsctmaasenviiermnwherctheffreaddsddye, ihe aivdliglitkintadace

circurfiERUGRN RS AL RIHLIDG VIR SXARNR 1 e URTTHS ISRtk Bty
where the circumferential velocity is fiigh; and the case where, When the

inner gaeyméersitishedgr eyl g Wit the © Wep s5rionET entitle dempart: consequently, it

is possibeeifesantiahpastiinors s thacasahendhenvatgidenehisiisnge in any

of the g e B B A P S M the o
te Operahng nolee tan D e WHEN 1ML AN Hen A tigen the air

and thsosieoncspandsdie-tpuigtinenfews foarivelduettowaratiens ieuthiessater velocity

is hightwal iRemiodiprntsiihere tRsda0ged R tavhsirindherdiade Agiabhed at the
varies %gth the jagged shape, is formed at at least the outer

e RN AP AL P thEC SRt e hessisgdetr biartinpaghen the
water fleecbigéowircumferential part of the main blade, where the circumferential

v ity is high; ] ven. if, when the head is low, the air-liquid
N e L L e R B ORI caa
is lowe premrifdhsrriT Bar e et e dniprteentriicelbeity iwrgionnmin dotlivioar
level. between the air-liquid interface and the outer circumferential part of the

in blade can be, softened, and the operating noise can be 20.reduced.

s R s B R Sk AR R
Jaggedehaiition oftovdreatilossibpsttice @peua&rg@tuiq!i&i@mmmmmm@véb a
jaggiifm@y%rﬂé@gdamq&wd&{%%ﬁﬁa@mfﬁ%'Hﬁﬁ{ GlrGUMigreOHAl part

of. the .main blade, the collision between the air-liquid interface and the

SBRdE CaIbbE BEHE SEESIAISAY o fE B thadire saeberdsdase pajeliquid
interfavhéattheshdatsis low ttherairdiguidndsedaee Abdpetwenidhatail gadwhiere the
e . u ircumferential part, where.the . circumferential
e AL G R R g B
circurp{aeniil e Gdithseaiatiadeisre beiselismderhihsonambng soifs tea be
reduc€ASENWbpRiaRAIRE dan@eisctsitg tTaR iNRen she ey I8vEk isgouw:i 39
con diégl Z)f'lih%r ge}/d v%highg%ﬁeemgg iments .;the O%Eratin no]ise an be

feduced when the head 16 18W é{}%ﬁ‘%f‘ﬂ%é%‘o%' B8R SFtfie S liquid

inMefos varidbafue gedveribtichsnedladsovatténe [ewek circumferential part of the

main blade, the collision between the air-liquid interface and the main blade can be softened

Cire

in any one of these cases: the case where, when the head is low, the air-liquid interface
between the air and the water expands to the outer circumferential part, where the
circumferential velocity is high; and the case where, when the head is low, the air-liquid
interface is positioned at the inner circumferential part, more so in the case when the water

level is rising than when the water level is low.
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An air conditioner according to the embodiments comprises: a heat
exchanger; a 5 drain pan for collecting drain water generated by the heat
exchanger; and a drain pump as recited in any one invention of the
embodiments of the drain pump that discharges the drain water collected
initherdrainvphthadttnthislairecon ditiaperative: noise efrtbe dtitedivhen the head

is lowcepditioner Ganhe @qﬂggﬂqbﬁga%ﬁ@&%ed&%%ﬂ%%%%?g&e{rﬂi@@water

noise is low when the head is low Is used to 10 discharge t rain water
level. collected in the drain pan. BRIEF EXPLANATION OF DRAWINGS FIG. 1
is/an eniaigidodievetbaidiepictththantisiniieafsa pumkeasing Rfadkaifer; a
., pUmp _aceording to.the first embodiment of the present invention. FIG. 2 is
arsin B B e R P S T B Eh kg v s R g s
recited o @i Arcbyding o ehefirenbadiodinseritbe traipresanttimieitibar fGh8 drain
water @ARBEE Artdakmeasured values of the operating noise, under various
W%}e, level.and head congitions, with the drain pump unmounted. FIG. 4
rAphs e ACHIAM ML BT ATSY BB RB 4l GRBIEHORRGHRY R &RDr:ad
becauspéeddraik Binkpisvhnse pargeid yimisthal depidtenthie: Vicidity kfvtHe ymachp

disch&%éiﬂﬂ afatﬂle\,‘%%inc&gagmg ﬁl%c&rﬁjp the second embodiment of the

resent invention. FIG. 6 Is a plan view of the drain pump (the motor and

BRI 'ﬁ@@’sﬁﬂ%”bﬂpéﬁmw T%@cording to the second embodiment of
thel @reseninieuertion v thbislanceninsged vigvw thahdepietsithe Vieitynafump
he pump gasing.of the draip. . pump according to the third embodiment of
accor%ﬁrégg?é%grﬁrﬁﬁ\?&'%%ﬁg fl%};l%pllée%e% é‘ﬁ"x‘?%‘v%) of the drain pump (the
mbtior antahtaeasingddbe dere pompidwn) etocerdits teasigtbinckr are not

show®RRefmentahtherRreserlinentiom G Sisidsids,yiew of an impeller
of rai%%%% according to another embodiment of the present

inbETitosT FEIASIRE VIR SFtHES HpBREIPTARS iR pUpr Various water
level aistbedihgotolanotheritBOhenitzad pnemt ofthemrelsent invention. FIG. 11 is

aﬁ.@.eﬂfvé?%ﬁg the JoRg 'lﬁéa%@& \(fjc{ﬁll& B E‘ﬂ% ZR&%? (g,llgﬁg R?aﬁgﬁ)%}}g{aﬁonail g reeds.

embodiment of the present invention. Flg. Is a side view of the impe
ofitté arsiAnpuipeat coriHBcsRisthEic sintsbtvicihe srame prasemf the drain
pumpiaveRtioy S5 ecdadeatsidendems Oftherémpelierafitbe drain pump
a%‘i%f.dérég %%%%oépe%{f 0 1%%%5%%‘&1’% t('%l?e Fl)lr'leo%grnétl}(il Mitd tciggllhg cover are not
shown) according to the second embodiment of the present invention.
FIG. 7 is an enlarged view that depicts the vicinity of the pump casing of the drain
pump according to the third embodiment of the present invention.
FIG. 8 is a plan view of the drain pump (the motor and the casing cover are not
shown) according to the third embodiment of the present invention.
FIG. 9 1s a side view of an impeller of the drain pump according to another
embodiment of the present invention.
F1G. 10 1s a side view of the impeller of the drain pump according to another
embodiment of the present invention.
FIG. 11 is a side view of the impeller of the drain pump according to another
embodiment of the present invention.
FIG. 12 1s a side view of the impeller of the drain pump according to another
embodiment of the present invention.
F1G. 13 is a side view of the impeller of the drain pump according to another

embodiment of the present invention.



8 FIG. 14 is an external perspective view of a ceiling embedded type air
conditioner. 8a FIG. 15 is a schematic side cross sectional view of the
ceiling embedded type air conditioner, and is a cross sectional view taken
along the A-A Ilne in FIG. 16. FIG. 16 is a schematic plan cross sectional
vieMs of4he apedtiier erhbedped type cairo € e ndifimgennbnddisia ypross sentivmak:.
view taken along the B-B line in. FIG. 15. 5 FIG. 17 is a side view of a
conventional drain pump (depicting a cross section of the pump casing).
FIG. 18 is an enlarged view that depicts the vicinity of the pump casing in
FIG. 17. FIG. 19 is a plan view of a conventional drain pump (the motor
and the casing cover are not shown). 10 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 157
Drain pan 8,108,208 Drain pump 81 Pump casing (casing) 81a Drain
inlet 81b Drain outlet 20 82, 182, 282 Impeller 91 Shaft part 92, 192, 292
Main blade 93 Dish part 93a Opening part (opening) 25 93b Partition part
94 Auxiliary blade HI Blade height H2 Dish height PREFERRED
EMBODIMENTS 30 The following explains the embodiments of a drain
pump and an air conditioner

8a
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provided therewith according to the present invention, referencing the
drawings. FIRST EMBODIMENT (1) CONSTITUTION AND OPERATION
OF THE DRAIN PUMP FIG. | and FIG. 2 depict a drain pump 8 according
to the first embodiment of the 35 present invention used in an air
corelitiries Lcieferio e cidtbeotighuFeen1 6] tanckilieg liebddded, thpe aik

conditi3 %ﬁ‘ﬁﬁgegrc‘)’égvsvetﬁ‘%%t%ﬂ?ﬂ%t?tt 8y %‘ri%%’ t%‘é%%{ﬁge‘i%sﬁf%%.c’f the 9

rain pump accor. Ing to the firs (_em 0 1 ment o e present invention. '
Fits).2l fsla gosahemisio piatherasais Piamy Bigavnbtoe 63 arsicabadieg eavetir

conditBR&MPLSNOWH ReEerding 4 thRe first e dioment ofihapresent
iny ntl%n. Furthermore, exce tln‘g?}aéggl eller 82, the, explanation of the

dvairy parip 81 ABBYiEerIE SFREOFPISTHE Sare S8R of the
pump Batiegonventional drain pump 308. The impeller 82 principally comprises: :

aﬁﬂ"?‘ffé’ﬁcf&?%n‘f%‘%ﬁlﬁgié%f%h%‘éi@(p?&@ffhgfxﬁ?ﬁm%{h%?ﬁn ainihlage9d. 17.

disposed inside a main body part 84a of the pump casing 81; an auxiliary
bidfe Bhigrplsedcan tha foWeTdioabiling R i eop ard Sefasing cover
are noSkapesh dish part 93 disposed between the main blade 92 and the
lliary blade, 94, and having an 10 opening 93a comprising an annular
o s e e U B RSl 5 o
convegdipiahationpdd.the impeller 82 is abbreviated because its constitution is the
EXPLSENCASA pveripegiirpeller 3 82. The main blade 92 comprises, for
example; four first blades 95 extending radially from the outer
L circumfetdrPRtiReie of the shaft part 91; and four second blades 96 15
6 extendirigeradialhyfgmm the outer circumferential edge part of the opening
7 93a of tliﬁaraq}ﬁ’jﬁaé?art 93, and disposed between the first blades 95 in the
circumferential direction. Furthermore, the number of first blades 95 and
8, 10858@8nd B¥esdfe8UBhat constitute the main blade 92 is not limited to the
g1  abovemppiignedinkehanand various numbers thereof can be chosen.
81 20 The %ai%htﬁgosition of the upper end part of each first blade 95
a (hereina & eﬁ'meight of each first blade 95 and each second blade 96
81b  from thelupperwlet surface of the opening 93a is defined as a blade
0. 1gheight I—klmﬁ,glﬁgown in FIG. 1) is the same height from the inner
- circumferential part to the outer circumferential part thereof, excepting an
91 inclined Sﬁﬁﬁ@@%\ formed at the outer circumferential part. In addition, the
92, 19blaxde height Hladt the 25 upper end part of each second blade 96 from the

93 inner cirﬁfrqfegﬁntial part to the outer circumferential part thereof is the
same hEIg?‘I B each first blade 95, excepting an inclined

93a Opening part (opening)

93b Partition part

94 Auxiliary blade

HI 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) CONSTITUTION 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. ! is an enlarged view that depicts the vicinity of a pump casing 81 of the
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part 96a formed at the outer circumferential part. Moreover, the same as a
main blade 392 of the conventional drain pump 308, the portion 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 30 (specifically, a dish
drain (height kipmibenyigwseirenbtirsice dutfagetiheinypéderi82:. 2 is a plan
. Furthermore, the jnclined parts 95a, 96a are fayme that one part.of
view o T SR A o Bk P ey RS A el A08 e
first evigbpétetsatio bl Areseshipeativslifedse traetve whidreHaighprie o thens
explard@WRTELHNE QUiar iRy mieranlial RegryRatkd Rassiianbe Qukersame as that of
circumferential ed eé) rt of each of the inclined parts 95a, 96a is 35
the copeRHERY Qfaé“p%gﬁ% Y8wer than the upper end part of the partition part
9Bhe ittt additiomcthal inclingoipests 9%} p6d Arematbhicn salthat thet of the
motor&%‘ﬁrﬂm%re Heach, dust iade fR.andhaachsecand bla %Igg IS ShORE an

an an external dimension D of the&?artltlon part 93b, and further is

auxiliagy dlaseRd disnanssherciba brresidser diemateidadal sumdaddsqsbaped dish
part 9PariiiaederR3h. konseguRAY Ihe Outencitimieientiok cdgetpaib gbn

. e 5 first blade 95 and each sec blade 96 is disposed on.the inner.
operig g L Lo e TRt R s ot cnier HTERo S AL R
blade Partie3ixprumhenmbibs snphllst thiindiediatedBeoszeobacmaiitygon is the

same 2N2P&lingarly {agined 283 shown in FIG. 1, and may be shaped inclined
so that it describes a curved surface. With a drain_.pum having.a maijn
bIH O WHETE SRR dOT SRADBE {086 ratdﬁﬁfd&géa&%a?ft g padially

from tleyentexpands feirsitlaruchncentie witht thetshiaftpdfo9dsof¢hé bhadas 96

extemgigggc%éﬁggg& %%tswgrvak&%&em&s&%s g%éem%%%ﬁ D&iMhe dish

y part of a conventional drain pump-308. Particularly'when the

part Yhead idisposcthectiverping itdrRlededtiielie Fiecumisratiee iefer to

Furthém @ik liguiguinterface%ip e d5and Fénd)brpandsie the Qe the main
ircumferential part where the circumferential velocity is high. 15 However

blade A0 PR b S e BRSO A BLALCT I e o be

choselade 92 is disposed at a position lower than the upper end part of the

p%i@iﬁ&@ﬁrﬁ&%’oﬂ%fthﬁ farpaingnafhie incliprdinats. 8085 Y8aahiheouter

. circumfefen a%ﬁ)art of the main blade 92, which can soften the callision
heighih RRsEr e Ui gIREIACS SPh BB DUt BiFeG RBFE ATEIHER G thee
openifgdinlade92d and HlisicanzeniEhty possibie Eedidetiiea?(: dpaiatigm

ted by t itati i ' T
et eax;ﬂ% %%gg%%é%%ﬂs%%'{e@fﬁr tl!?l% %%f%%gﬁ%ﬁ%?an inclined

the ingll SCTORY
oreover, becau at a position lower upper

part 9gadopard et theqyégtinbaysaleroBbasie dussideivriife Batahegge phaf the
upper@ithe anain Hlade-8 ywich dnsanhiah sircyMferentiaMelosiy anthgradly
circurrall L?%%g%%gﬂﬁ%%?ﬁ%g Sa?r(l:g %?ge}lsttahseeach first blade 95, excepting an inclined
part 96a formed at the outer circumferential part. Moreover, the same as a main blade 392
of the conventional drain pump 308, the portion 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.

10
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effect of softening the collision between the air-liquid interface and the

main blade for the 25 inner circumferential part of the main blade 92,

which has a comparatively small effect on operating noise, while

softening the collision between the air-liquid interface Y and the main
bladdditithe Wcinityiafdthercutss cireumderential edgeapart olithelmaiter of each

first m%d’ﬂ‘ % aa9 it en Hﬁ%aa'b%ff?%}h & Qrea by whieh the main.blade 2 %ﬁ%
ewor supp ying water ere y, a decrease in the dlscharge
partiti¢atpagf IRk drdinplsipsshedap Prasscdanpgaddropgomsprirpmierential
surfac@@ffﬁféfb%t mg&p;shf a@mm@s@qmmut f?ﬁe |&@Q‘E¥é?ﬁén\féggnﬁw Qaganplampe%ch
er circumrer 0 ade IS AdISPOS

first Bl D e e g6 S e R e P of the
inner quantitiorr il 38fafeth & thishapaip@ Daarith hi. i5 wonsequenthepos shislentdined
parts 9321@B,L fﬁ@%ha%a% liably saftening thecallision-hgtwesn the Air-liguid. 4

interface d the main blade 92 35 at the outer circimferential edg

melingdi¢ ghahit dasiHsmA&wYed 193Rhermore, with the drain pump 8, the
mmmbiaxﬂm)guﬁl@g m@\d@athanmﬁebia@e vheighh Hhaf theiaedararts 95a, 96a

are for%lnré: mbfeere tlal ant Of e ma f)ladeC%% gg%% %g gBV\f?rdx%% Lfttteme main
circumferen |§F part W |c a eS| easier to ensure an effective
blade ¥tea Hetmatouterekhdalhafehentalpartlor b daairiviateobody watickiehel a
converidihbIRGS ?gn%‘@(lg}f 'Iﬁﬁfffl b\%lfﬁlﬁri‘?’%ﬁe% Qfeﬂlz@ci?jd Xﬂgx}(i’ k??éraﬂg;lﬁﬂﬁmterface
e pOSSi urther suppre rop in
betwe%ﬁfe TSR R BIAP ST %@% ]iﬁ%ed‘Faﬁq%dD baglda%%&
expandhecpthmpupertormuatce ad mpmemarammm&pbmtmmmgeg‘mn

RGRNGEhoN BRSAS k0 Ad O RecaSP SHE UG

having a low operatin e’when the hea low Is

blade YHds dishesehohiercolertod s tharahs pancy erimeranidbparisien pat 9g3b by

the fo@ﬁ@@rﬁeﬁa@@ﬁaﬂa@i tearedame %@a@%&n@ﬂ‘eﬂ*@r@aﬁf@z@ﬁmp@w@B@Eelméﬁﬁblade
ems sucC ast eo rating naqise .of,the. n min

o2, W e e S RN B T a fan

circunfeyeialgint of d}mn@mblgd@\%mn@h@ﬁ tivoseqeriotopohs Eir iconditioribd

operai[ﬁg'ﬂbﬁe BiRhalea (3) X ﬁk&%ﬁﬁe’%ﬁ%&wh@%ﬁ H%j‘g&l@%ﬂg

ex alns e experimental results obtained for, the drain
FifSiAG BERAHRT BIE A8 g0 Ry thE i AdRRUPRY gdhe &m end part
of the pmann@mbeﬁﬁmeﬂie ane aicrainfpemipBaORepmpoibing azdomiadiionakhich

hasa %ﬂ%@ﬁr@g@&mg{y fﬁéﬂf%ﬁ% Q&?ﬁ%&%eé%ﬂ%re t%‘égn P%t z%ases the

operating noise wit ump unmoun the 2

effect ghseRss/BEehn cRSSIeTdInNeS Perfmianieinsfecaal @@F&%ﬁsbiﬁ@ for the
inner AEIUAIMIEATMIBE of the main blade 92, which has a comparatively small effect on

operating noise, while softening the collision between the air-liquid interface Y and the
main blade in the vicinity of the outer circumferential edge part of the main blade 92; and it
ensures an effective area by which the main bilade 92 can do the work of supplying water.
Thereby, a decrease in the discharge flow rate of the drain pump 8 is suppressed, and a drop
in pump performance can be kept to a minimum.

In addition, with the drain pump 8, the outer circumferential edge part of the main
blade 92 is disposed on the inner circumferential side of the inner circumferential surface of
the partition part 93b of the dish part 93, and it is consequently possible to obtain the effect
of reliably softening the collision between the air-liquid interface Y and the main blade 92

at the outer circumferential edge part of the main blade 92.

11
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values of the operating noise for an unmounted drain pump under various
water level and head conditions. FIG. 4 graphs the actual measured
values of the head at various rotational speeds. In addition, two drain
pumps were prepared as conventional drain pumps: a drain pump
Chunihising @ miaiinﬂrﬂadeimpﬁﬂm@v&?ngmmmm inladefirtisdsrahalvn that e B8de

hei ght (ﬁ?ref nﬁlftgﬁtezrsc{ f%ge%b a5 qﬁoﬂﬂgﬁéiﬁﬁéggw%g %:ls%ntg@ cﬁﬂ% outer

ump comprising a main aving Iincline parts ormed

cxrcunﬁﬁusmétairﬁéigﬁ)pﬁdq Vivorh Bakefclipasia shienfen aneigppes wisd pakeatue
circuriIaiion ﬁﬁﬁt(%aﬁcﬁﬂﬁwrblﬁdgﬁ wouheneinafigsinelemedteastiform the work
nventional e Ie 2 ctual meas ents of the operatin n0|se
of sup BN HE R EORIGERI F0 AL oo BRI BLRREFSH oD 1 b p
perforcenveofitmadsxampie B, as shown in FIG. 3, the operating noise is

ofeRiestARRICKMARIMAG ABALWheRhR WAl teVahand dheresy gﬁ'?'é%sed

low, the operating noise decreases to apprOX|mater 43 dBA when't
and thiREFAER IR GAD ARAPRS HE 38 15 hefbieHe ol AR b iSecatich 2
drain HoMeVALdife alout 32:dBAy asitheeadhinserases Wi addition dasisiowthe

drain \;v rcoﬂéc (E% ?He g rtgiennds V&ftd X Erd%c{?tgltll&nfﬂl%egce dm3§ Increbeig%o rerduce
dition, Wi e drain ‘pump o Ré'conventional éxample own In
the noispc;af @eth@tlé?)éiia@'m@ﬁtﬂ@@ ik RwWaretaenhsusdriveht @@ar?émﬁméelof the
drain ﬁﬁﬁ%"dﬂlﬁix\ﬂﬁf@ %lgiéﬁ%ﬁﬁﬂi%%g?fﬂ&@@@ (ﬁ{h&llqw%@éétls %FQ@%@Q&H@?&JJ@&G of
test (approxima en the water level .and the head are
o o 45 R bR Holc s BE AR SRR 26 GERRBF P i
quiet. water level is high and the head is low, and the operatlng noise trends

Q) E Nﬂ*ﬁi‘g WE%E%%@% the head increases. 5 However, with the

rain pump 8 of the present embodiment, as shown in FIG. 3, the
opl HRES TR Es thapr e BsaIakiTS i sh Bk iarahs ftrtsitte

comnt@ﬂﬂg%ﬂﬂﬁﬁﬂblﬁi@mm&ﬁlﬂgaﬁél Adapal psimalely %dBﬁbwmenMamem,
da BY8 ?‘?; head are low, the, O?eaaa*f%?%ﬁed SER fertgn actu

anc.a a%brdjxm% ely ST AR R maRthe Water 18velis |gh ard t s Iow

measufiep\weisercledskbraniithe operatingmotisevahtHe drain pmmpm@héted and of the

head, RAMERTIONANLLAGXaBIIES ] ARhAideriRe-Sane SQpsiions) RadRfasured

operating nojse trends downward to about 30 dBA as the head increas
values § A RBHTAE SO FIGTP %f&lﬂé%sw?e@%fg‘ﬁﬂw&s@%mﬁ and
head doeddiofithBlGradnepuyinptiod Hoerebmeentietaladbxanopitd hisut dtendsuspwatidnal

speed??&@%& fafional ﬁpﬁﬁ?}eﬁﬁ{%% Helged i3 8&5\%985%%&%&%%&@6@ UPGin

noise w en ‘the water head are 15 low is less th

t
pump @péwﬁgaq%%@Iafhﬁéed@aml@aﬁﬁaaafifﬁél%h%ﬁn%&}%%ﬁﬁpﬁéq- bichgrsdnatier,
referré@ednglinedRaiatRhal Seadie fgrmeralihie puter elrapmirentialipahob

havinér}gcrﬁgég parts 395a, 396a formed only at the portion more on the upper side than the
upper end part of the partition part 93b shown in FIG. 20 (hereinafter, referred to as the
conventional example 2); and actual measurements of the operating noise and the head were
conducted.

With the drain pump of the conventional example 1, as shown in FIG. 3, the
operating noise is greatest (approximately 46 dBA) when the water level and the head are .
low, the operating noise decreases to approximately 43 dBA when the water level is high
and the head is low, and the operating noise trends downward to about 30 dBA as the head
increases. In addition, as shown in FIG. 4, the head trends upward as the rotational speed
increases. In addition, with the drain pump of the conventional example 2, as shown in IIG.

3, the operating noise is lower than the conventional example 1 when the water level and
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blade 92, as discussed above. Moreover, it is less than the operating
noise of the drain pump of the conventional example 2 because of the
difference of the shapes of the inclined parts 95a, 96a formed in the main
blade 92 of the drain pump 8 of the present embodiment and 20 the
the headcliaedvpasts facraeetdtinfhediaiit biedeaf(Hedrdingeimp2odBae) when the water
c ntional example 2. ifically , this is_attributable h a
evel g B R e e WG e
water forphétlighadidinlsris brvofmdi apeping Wotthendsedernward to about
20 dREMmbodiment iscdigpased at a position lower than the upper end part of the
partition part 93b, while the incliped parts 3953, 396a formed in the mai
RS o ST RS P56 B SRS 2o oot Gy e
operatingmeiportidessibae te therappensise ¢hér theiuppepend thadoof théional
exempREY 180 B 50 Maraoveraith e AN PHEBRS AT NPREGRERLr: o, the

embodiment, the outer Circumfefential edge part of the main blade 92 is
operatlg JOSBHIBH ERS SikhErERreimatehe At Bddulsrthe inabr Sl irdightad the
head isWfackoofdhea pastitiom peybPskRoidhe it fardfan pnehiss StipReseentional
that.this,cons ntly enhanges the effect of softening the 30 collision
exam g O e AR T R o

about gftcuhifercthtidicad decpracsf heddisionh Ride 99 i ddditibrihit hsasbhetdared
slight/REENGINEREARAJIDINIR BREIFINGIIITE BRI NABEIRYE S bighand

the head is low s attributable to the fact that the inner circumferential part
upwarg e e OiRAYS B S &S he shape as the main blade 392 of the
diédre pumpedithecdahavetht opataxampicd wharthie coneetiehahé Xanakel are

| ithesdohue n , e
o e R e e o e A DRSS R

becausgdhr SISUHSHIPHE WateP 0B 3t AP TEHEINE QP tHARISET SRt DRTteidhgapain
blade pRArkofithemainbiadeNdgris arsirRd:gonsaauenihrathe detreasindtag pump

head is.kept to a level wherein h becomes slightly less than.the 5
o e R B SEENS S ERDPal o e e QBT
95a, 9pamppstorthanuen diade Wraintipudpie iwsppbrdsbe grasenigotbadiment and

the inAIRRA W& Rl 8 SROSING i ouishCiEHMIRIBRIG GEIERATRI® xample 2.

main blade 92 at a position lower than the upper end part of the partition

Specificaindhis SintHBYRAIR BRI TRH LD RLEN tEHBOEIREAt S48 BprtiPtisach of
the in@imapeeticinadée isrsupprehsedaiarid e BffetthydsaiOconfisngdihatesent

embod{lfiP %[1 aﬁ;%%) naise ?ggvé‘%f%&? flsguvaly.! %E’e“&ﬁe%}fﬁg?ﬁfé f %&ﬁ?\iﬁ%&% 93b,

particu hen a ead operating condition overlaps wit ater
while (Bganeheramags coiditiva SEooND BymonNsngt the drain pump of the
conventional example 2 are formed only in the portion more on the upper side than the
upper end part of the partition part 93b. Moreover, with the drain pump 8 of the present
embodiment, the outer circumferential edge part of the main blade 92 is disposed on the
inner circumferential side of the inner circumferential surface of the partition part 93b of the
dish part 93, and it is supposed that this consequently enhances the effect of softening the
collision between the air-liquid interface Y and the main blade 92 at the outer
circumferential edge part of the main blade 92. In addition, it is considered that the increase
in the operating noise when the water level is high and the head is low is attributable to the
fact that the inner circumferential part of the main blade 92 is the same shape as the main

blade 392 of the drain pumps of the conventional example | and the conventional example
2.
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(1) CONSTITUTION AND OPERATION OF THE DRAIN PUMP 15 FIG. 5

and FIG. 6 depict a drain pump 108 according to the second embodiment

of the present invention used in an air conditioner | (refer to FIG. 14

through FIG. 16), and the like. Here, FIG. 5 is an enlarged view that

depiets ghacvicintibeObtie pompaadsidg: 81a0f tieddsaislplriprdOices the

.according to.the second iment of-the present invention, FIG, 6 i
et B e B U8 (e ot h it Syl byeefean
effectiveanetosibevimngocaceoitireyticlthersecdrdranbodin SatioErse plesepfequently,

the dedAMRRYQA FRLIRgEIMERR (£ XCRtIRGhaR iNRelierd B dhe explanation efiee

rain pump 108 is abbreviated because its constitytion, is the same
head of FRb G SLAEH TR TR SOt TGP 15 S BHEgaty rmmence

of the dmjmmsisaﬁ:&litemppf'emd &]ngm]mﬂe@msgtbkd-rive shaft of the motor 83; a
%%%;d&%%%ﬂgﬁmqﬂemmm&m bagy Rart 84 AL MEePHIPR 25
casing 81; an auxili

. auxiliary blade 94 disposed onthe lower side of the main
positios|eruel paraiig HrecH Kl SrEpRid i SRR BAISHse Y bt AEH RE RN f the
presenbl@dBolifand: e puxiirryiade d4mandavnganedemdgiSdlect was

comprising an annular through hole in the center. Here, excepting the
conirg ] SRR B ATon S P 2 B B e nd
particiiedavdeits: loonbtadtianristhe cadid asdher cpaveithionarinpeldedg2paating
condisbaé main blade 192 comprises, for example: four first blades 195

extending radially from the outer circumferential surface of the shaft part
SECO@&?M%@F&@%NJNM% 196 extending radially from the outer
(1) CENsUmiaraiiny edyb BPER AT OPpeORJ'YEa BRAANIBI/ Nt 93, and

di q the first. bl 951 . 1 direction.

e e R B P S et of
the presepsintieating wiathissmdendsiesdot (iefedors e ldibveiabAtiondd), and the

like. HANbEr, 3Nd MaERuUsaubarsithekgotcanda cchesenhidiash fiiskdade te

. 195 d so that the height it] ft d .of the, . first
crein B LSS e S FTTRCEIER, e BT LS by Hideg s
plan vik85 efitbesdren secgnDBl4te moBfidhatishppasimncosarfdterofticshown)
acconif?ﬂg'EBQQ@%@AE&’S%@Q@M@% Rglghiah decieaars o thednnes an

circumferential edge part to the outer circumferential 5 edge part thereq

impellggddsiba I pirtipereha pait orine blter Arbimieshieiasandstsiution
is the thepastitioncpait 93byciiotabdwardsnthéd8clined part 195a formed only

he. out ' f tial part of fi I fi -
8 O 90 LS Sh T i S AE e e v

of the imelipne8Bparnedehlsl¢odctssestthingideshaimpaigReHP&t e Wpbererty
casindP@it &f gaelk se00ndiades1 96 degreases tomither inaengiiainaterentiahd the

disc sl?a%geg dish part 93 disposed between the main blade 192 and the auxiliary blade 94,
and having an opening 93a comprising an annular through hole in the center. Here,
excepting the main blade 192, the explanation of the impeller 182 is abbreviated because its
constitution is the same as the conventional impeiler 382.

The main blade 192 comprises, for example: four first blades 195 extending radially
from the outer circumferential surface of the shaft part 91, and four second blades 156
extending radially from the outer circumferential edge part of the opening 93a of the dish
part 93, and disposed between the first blades 195 in the circumferential direction.
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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10 part toward the outer circumferential edge part thereof, the same as

each first blade 195. In other words, the inclined part 196a formed only at
the outer circumferential part of each second blade 96 of the first
embodiment is formed over each entire second blade 196. Furthermore,
tiradutestciteguriesantiahadgeopat: dichelgHiy stbilade diYbeanth@aatd part of the

sec lade 196 is disposed at th e height position as t per;
firs b R L A SR R A RRRER0 B R PR coch
secondthéaseitocirenniferepii andgaipiace of thehrnein S Ridd 5195 inpd asdbp blade

height$ecrnd Riade 496 imoatlispesedetapasitien jawes thaothe upRhRRAGal
of the partition part 93b, the same a; ﬁge inclined parts 95a, 96a of

par .
edge PLIRFLT U PG EHHENE » FiSHRERMERE RBE DS fHESeCiRERE it Sgs part of
the pariBiva aset fiymebh @ﬁlesgmésmhmmﬁﬁdedmt fréfm fmmenbdmuhﬁemmial
circunBE98:RATLQ e Quter Girgumistential.edae part tspeqifically, 20 fromhe entire

outer circumferential surface of the shaft part 91 to the outer ]
first blapedifeleAtidittdgenpart sriHepdittion parPodsy, tetMinkiisheht H1 of
the upgéaeh@beappeaiel swithnthel idelireddearts RbdroB0ROfiNe titsfumferential edge
embadiment. Thus, the blade height HI of e first blade 195 and. eac
part oL IANE GORTS EL A G DUl het UG st o Dy 7

other winslsniferantiiepanct FOfh&mue ook Bftvetrainadpanstidpartrdaach

secondB¥IPOSBARRAAREAHY nGHREH: A8 22 8RNI I G QREHN8Y:08196.
shaped. inclined so that it descripes a curvedhsctﬁrfac%. With_a drain @%ump

Furtheyg1gthi Uiy BIHGE 1o GiesrBit UcRThdired pdss Torl c4obsearad
blade f@fmedisthaainiayersexpdirdghtipositoly cotheentrierwitt phe shaft parti®@dngfart

o ffe R s mmenat il n e il oo

blade \Hemndrariosrresfoladed Wrifgaiciispemtat 3rpalinadatise thandhg waer end
part of¥BéEFREihH teaamal; s idinter e iXcimEd(pabipoich FI6n 6f texBan@mibdiment.

th i f tial part where th f tial velocity is high.
rued B B b oo s Bl
from theBmeverthm Entird ahedg Ofaddd 82, ehisbiagehéightidlcideiopet @pthdically,

- from AL GTGHIRTERLPALHDAN, Bhing BEYRRICRIA! QARG GRBy e

soften the collision between the air-liquid 35 interface Y and the outer
part oftie RATEHSRRATh A o f TR NA S 83 el R RASTESNERR (R tRFIpsd parts 952,
96a ofithssibledn vedincenth@laperatibirdolse e hbratechtly fihe apidaticn of.éhadir

e p
part. Hygihesaerevaalipiiils dagddied oareliribe.pdes 1osbedeacs sasadipoencd, as
showrihi Bxatire, mainlade dddcamsoltenihe aqlisiephetweamibe airmiquid

infriace X.an the maln lade 192, and e operating nojse generated by,
196a are formed, the air layer expands circularly concentric with the shaft part 91 of the
main blade 192 as the water ievel h falls, the same as the inside of the main body part 84a of
the conventional drain pump 308. Particularly when the head is low, the air-liquid interface
between the air and the water (refer to an air-liquid interface Y in FIG. 5 and FIG. 6)
expands to the outer circumferential part where the circumferential velocity is high.

However, with the drain pump 108, by forming the inclined parts 195a, 196a over

the entire main blade 192, the blade height H1 is lower at the outer circumferential part than
at the inner circumferential part, which can soften the collision between the air-liquid

interface Y and the outer circumferential part of the main blade 192, and it is consequently
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192 agitating the air layer can be reduced. Thus, with this drain pump 108,

it is possible to soften the collision between the air- liquid interface and the

main blade 192 in any of these cases: the case where, when the head 10

is low, the air-liquid interface between the air and the water expands to the
possibRUiSFQikeumEeseatiaRarh where-the Ficuniereniabvet %&tﬁﬁi}i@f‘bﬁﬂﬂz main

thg‘ case where, when the head is low, the air-liquid interface is positioned
blade la?t*‘the inner circumferential part, more so in the case when the water level

idVrising¢han thhevetbielsvatdr tevel iselow ] pensequéntly;fthe epeiatingid
interfaBOR A0S 5%9%%9\/&25‘_ fodhehead s oy syen whe Hﬂﬁ?&?ﬁé}'ﬁﬁ 95dNeo6a

air 15 liquid interface varies due to variations in the water level. In
formedyiptider HEEaUBAIB G E Hiaitrhinpr1ds FRNIFGhsN Sdhairie hoise
interfavd € RideHeead iSHRMLS 9B eadaidisehargaotieidkaipn svater wotiecies i thes

197 ag%%%gpﬁg gir%tré?ga!}rl %gr}gl %ll%ggr 1, it becomes possible to reduce thg
noise of the entire air conditioner 1, and problems such as the operating

nbiise, ofithéhdsairaip prproEddiirgpasdibtatoasndienchd edtisoodwiwien the air-
liquid GRsAaRULl aswhen thaiflquorateaf trendl-fandofifhe-aircRRAIQRES thishead

w, or when the interjor of the air conditioned room is quiet._ (2)

. lo \
is low.gheaifdiges BiEE3ee RRINFENTS AFhEoliwirice SERands bty FIG.
circum3eatictifll Gard  wherexpe tinenié residl yethizynad igh;theddizin pumhcd08vhen

the he%fy%j @Qetgﬁggag'{a %%%%9?t%%%giagégfamgwos%%&%%uﬁ%%@%ﬁg%%& more

_ e present embodiment, and the drain pump comprisin
so in the pRAentibrRIFIS YA BYSHE Dopaihershacthamasaderehelnywepsequently,

the opi@dﬁﬁ&%ﬁ?ﬁc@ﬁ@f@%é@&@ﬂéﬁ?'ﬂh@ﬁeﬁ@i@cﬁ# R HRGU hﬂi@g%ﬁﬂdrp«ﬁﬂﬂ{@e air-
. ad, wnicn Is pne measure O m erformance., With the drain m .
Hiauid G e e e S SR L SHaeener S bt e Ae B goain
pump lékshiirenghéwoperatirignaciss o drainepdinsg of thesorivehtidrape the drain
water EIARIEH A0 2 %mEeé){r%%xQ%nQPWﬁY%é&%fﬂ%%?@?% reduce the

) é)geratlng noise of the 30 drain pump 8 of the first embodiment under the
noise QARRCBEFRIMHARYIHRRFEHe WAEFIBVEISTRERRS HesaoPaTatiBg/ g of the drain
pump b@a&mﬁmmﬁﬁer_dmem&ﬁﬂm_&ppm&ﬁﬁa@beﬁ%ﬁés(Wmf@dxeeﬂde&mdmhe
fan 4 R, LRF BRA 0I5 oS AT PUMBARLING (1S eTOOURENURIELIE quie:

same conditions) when thé water level'is |gf1 and the head 1s ow, and,

(2) EXHAMBE U EXTAR HYIENEEnds downward to about 30 dBA as the
hegel incseasesxHAdditan.asiaBaun. v HISFRS. 4, the bersifeatgasesito

) int slightly less than the head of the draj fthe 16 . ..
obtaing e S 08 e S B AR T T R dnshins gt
195a, 8ooh thietlirgtresmmiy edtiwelat) i btré Hosdupwardras iHe cotatitniag sSheechventional
main HNEIE36ES,HSLS, tig considered, that %‘?&Qﬁéﬂtm@%\éﬁﬁ‘ﬁﬂﬁﬁ%e

" level and the head are o
drain pump unmounted, and of the head, which is one measure of pump performance.

With the drain pumnp 108 of the present embodiment, as shown in FIG. 3, the
operating noise is less than the operating noise of the drain pump of the conventional
examples 1 and 2 (approximately 36 dBA; however, larger than the operating noise of the
drain pump 8 of the first embodiment under the same conditions) when the water level and
the head are low, the operating noise decreases to approximately 35 dBA (moreover, less
than the operating noise of the drain pump 8 of the first embodiment under the same
conditions) when the water level is high and the head is low, and, further, the operating
n(}isé trends downward {0 about 30 dBA as the head increases, In addition, as shown in FIG.

4, the head decreases to a point slightly less than the head of the drain pump of the
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low is less than the operating noise of the drain pump of the conventional
- example 1 5 because the inclined parts 195a, 196a are formed at the

outer circumferential part of the main blade 192, as discussed above. In

addition, it is considered that the operating noise is greater than the

conve@@?{@tmgéﬁ Qﬁék;@déﬁiﬂd%t[{‘ mﬁrpmqﬁéﬁeﬁ%ﬁmlpaﬂii]m%hhﬁ? g%li_ﬁﬁc{: m@tf
clinati t INClIN 1s al entler than the Inclination o
AR R e e L D R e outor

circnenterentialidelgd fharttbé threraiang biaskeviied 9Beisvaet dispbsatitht Aead are
low 1sRASIRN, lowen thamthe uppsren Mﬂ%%%%?ﬂé‘@%v@ﬁ&%épe%ﬁ?@?

effect of softening the collision between the air-liquid interface
becausq i Belierd 9orar fne-olite? irciRmmerbRtiAr O CHH MR Mttt
main lﬁaﬂ&eWDﬁﬁsl esscthanithiasef thexdoelingd: pacisnehrr Qbmafithecteshting noise is
reasfROATERLRAdYOn, s sonsidsredatihe, operinanaie s e,
& fhant € operat n0|se of the dram L?m fthe Corventional examp
inclingigghehtisanwhese [pyes éHélatHé?ﬁ@wogaﬁéiﬁbﬁmeéwﬁéhhéﬁmmfé@epaﬁd@ed
parts 9&@%@3&;89{512@5{&&?&@1&&@%@?&{@ a%gﬁgg%%ﬁzﬁ%%@i@a%m{%%m blade
main blade ut over the entire main bla rthermore, it is
192 isgh R BROAALR TR BPEratie NG BT At W 6 WMo pary3b: and
the effeighbndithengehel dsliaobéeausen the anelined pais «@5mdliB6anaie blade 192
a¢ the REMRH USRS Ere mai Plads 8% And e clfact ahonlening 8 or e

collision between the 20 air-liquid interface and the main blade 192 at the

inclingdrparisifodntietSitiar part sriPrdmsil Bladdition id Sheamaderaa ket dhe
operatii@indiadelokiherdiaindupBROh i Goend @ﬁﬂhﬁj@rﬂm?@tﬁb anevenansh!

e the lade 92 of the,drajn pum of the first e
examlili SIS ‘@euﬂ"c Hife Vea&“%ﬁ he’i‘ééﬁf?}] %ﬁe?ﬁ%?ﬁ t}?ade slPaﬁ% 95a, 196a
are foreddows ohey @tffé@tméear@epbyifmghadh@mgfﬁlm mmbizcbah%eh@tmvm ghe
entire Wﬁ'ﬂﬁ of-5H H@b"%x‘ﬁﬁ%o@‘%t%c%@%&é& iyey Eﬂ%gé}a’hﬁ %h&e{g Ra#tSeq

195a, 196a over the entire main blade 92, an effective. area of the outer

when e WHIFE IEMTAS SHEP S AL RV IR5 38 5en i e s e KRR I Oa are

formepawawitte theich annipltad85af thel fitsteéinhadinedrtitheldecslfsenbdhecen the

air- thFaa%f% TR I '?iﬁ%ﬁ’;ﬂ}%@'ﬁ'&@ﬁt%@% 8%%%?%&%%%?&& thapd ain

rain pum the conventiona example a I'O int

blade hbitrig %ﬁ*@ﬁﬁdﬁé andigiAlpmes t.’t@@%@d%ﬁ?@s@é@%@%%%ﬁhs
examessible Thus, @M}f@ﬁﬂ&ﬁ}éﬁl@ﬁ[&d@@fﬂ draHs d2bapl e @f&hgﬁ'ﬁrﬁﬂﬁ@ommem.

in hlade 192 the in R 108 of th r nt a
TR B B T n i BB P bt R et e
effectiopenstiiyg mdisd @mm@médma%mmyrﬁvmhthheméadf amjathmgvamcr but, as

a resu ?M?k@t’iﬁﬂ%’\{hpﬁcﬁ fedvien e $Q@@d§)l@f"tﬁ9gﬁﬁf€ Wﬁﬁﬁrﬂﬁa\’i@ 43 NigRrective

was 35 confirmed; as a_result, it was seen that the effect of reducm
area of e RIS SRR SHREHRTh BIE T b Rt ra 8%%3.:%%%3@%%&%& on par
with tlevélawasiabidinédhe {irst embodiment, the decrease in the head is kept to a level

wherein the head becomes slightly less than the head of the drain pump of the conventional
example I, and a drop in the pump performance of the drain pump 108 is suppressed as
much as possible.

Thus, by forming the inclined parts 195a, 196a over the entire main blade 192 as in
the drain pump 108 of the present embodiment, a drop in the pump performance is
suppressed, the effect wherein the operating noise can be reduced not only when the head
and the water level are low, but also when the head is low and the water level is high, was
confirmed; as a result, it was seen that the effect of reducing variations in the operating

noise due to variations in the head and water level was obtained.
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17 THIRD EMBODIMENT (1) CONSTITUTION AND OPERATION OF
THE DRAIN PUMP FIG. 7 and FIG. 8 depict a drain pump 208 according
to the third embodiment of the present invention used in an air conditioner
1 (refer to FIG. 14 through FIG. 16), and the 5 like. Here, FIG. 7 is an
THIRBNEWBOBEWRRA depicts the vicinity of the pump casing 81 of the drain

o) R A O AR A O S AR S et the casing
- cbler 8srar&lhotistepiat palseor divy ptetthectirdiegiodtintbnt ehthedpresent the
plesenm%ﬂﬁgn Ryihermore «S%aRRIing animpeliandsi the expiaratian ohing.e

drain ? 208 is abbreviated because its constltutlon is'the saméas 10
like. Hepsy 6 the chriventsss distinbiprses hens inpsifrbe s pranchsing 81 of the
drain mompeiseacthelshafs partididcatpledntorthel dhivershait iofdheomdton 88is a plan
view oﬁﬁmgHXA‘%}‘%g‘iﬁ?(’ﬂu‘j'r{E’g sed-on | %ﬁ‘gl"’v%%ns'%ev%&%%%‘fﬁ ‘?2% ag‘c%‘%dmg

e disc $ ape h par dlspose etwe e main

to the thehemiianmatel 9 Paprd VYR HNe. JpEHISTD3e: eopspHBhendmapiRnas2.

the exflaMahhal &wﬂa&%mgrzmr@a@émﬁﬁatmm@ R RIAHRIE9% thesame as
planatlon iF impeller 282 is abbreviated because its constitution is

¢ SRMEELHe CEHYBRES AT tmpeller 382. The main blade 292
cahqomspsuefoawammq:amummrmamhmﬁ@mnamuqxﬂeamp fronirifeshaft
of the %&fr%ﬁcwﬁféfsﬁﬁﬁ%%%@%%%s’%ﬁ% RALY S PRGJQur %ﬁ&%"&lsﬁ‘i@%ﬁ and

6 extending radially from the outer circumferential edge part of

the di%p?@ﬁm& g3 Ree disrrsedhsivesndhe Bripddadersmvarh éiﬁ?%]tl%l&@@éie 94,
and ha295gi mm@eﬁmgrﬂtﬁre@mmﬁsﬁg:a@ AnfoldthBrogiehdnein tﬂmb;%mfrflr&tre

except?rlladfgsl{%?l%o %3”9«5’ |ea>g 3 2 g&%%ttﬁonsnui %;s ah evza th%ecz%use its

& abovementioned number, and varods humbers
constigHiphes &1@0’-@@1\3 B&Q@Qé@@é@g@@m@ﬁiméﬁk formed, the height position

OMH%%CQ%HO%{ %@e@aﬁﬂ firsthlpde 9w harginafters %ﬁtéﬂ&i\ﬁ{&‘ ﬂleally
IG. 7, the height ot ach first hlade 295 and_each second blade 296

from the APHFECHS ﬁaf ARG CthE o R84 S LB d SO Mg 20
extendieighti4lly Verte shyithvithe jaggeldshapecdgross salttheopeeifipst Tade2d5sh

romsthe f I : dge
o A S s e R e e

Fuﬁhqqp@fﬁth@%b@fb@h@f bast BlagseR SoanhacsRbbiTlonadoahatarntiaya alam

blade Shaperaeiossithecntreseeerdiiace 296Henmdihednoet eirckerferentidlcan be
edge part to the outer circumferential edge part. In the present

embodlment the jagged parts 295a, 296a are right triangle waveform
Because a Jagged part 295a is formed, the height position of the upper end part of

each first blade 295 (hereinafter, as shown in FIG. 7, the height of each first blade 295 and
each second blade 296 from the upper end surface of the opening 93a is defined as the blade

chosery

height H1) varies with the jagged shape across each entire first blade 295 from the inner
circumferential edge part to the outer circumferential edge part. In addition, because a
jagged part 296a is formed, the blade height H1 of the upper end part of each second blade
296 varies with a jagged shape across the entire second blade 296 from the inner
circumferential edge part to the outer circumferential edge part.

In the present embodiment, the jagged par{s 295a, 296a are right triangle waveform
shaped portions, and the cutermost circumferential part thereof (hereinafter, referred to as
inclined parts 295b, 296b) 1s shaped inclined 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 circurnferential part of each first blade 295 and each second blade 296 is
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shaped portions, and the outermost circumferential part thereof
(hereinafter, referred to as inclined parts 295b, 296b) is shaped inclined
so that the blade height H1 decreases toward 35 the outer circumferential
edge part. These inclined parts 295b, 296b are formed so that one part of

notchet@eaﬁmé cirespiRientiabpadt of eash-fistblade A9p-a0dLachhseeanNdwer than

96 8 notched, and t t th f
the PR O e SRS 0y TP B B éﬁeﬁ%‘?@‘%ﬁr rition part
9BbagpecifichtiynthedishrteibH2) o treedditions dhe thelitied partdi28&igr of
each fﬁ?ﬁﬁﬁ@iﬁt%ﬁgiﬂ E@@&ﬁﬁ%ﬁ%eﬁéjda}%t&[téﬁ t}%‘:&fgﬂeﬂjﬁg&%%ﬁs?&{jf) of

each second blade 296 is shorter than an external dimension D of

the pagiiffidithantosd Awihfitheiasshoner iiam 4 eianéiar %Fltﬁe‘;ﬁﬂgﬁrennal
surfaoelm‘umfgaetrﬂaﬂl surface .af thespastition tﬁam%bcﬁmeemwdmgﬂt@f each

first b%sg re@ %gcl: edecl:e B8, f)tl.e?c{e 1st %[Pbla 3 andﬁe%g:rféusxg erentla& su?e of
IS dISpOSE on e Inner circumreren aI Si ]1[11% el

the inggrairpterertalisutacecof e pattition part 93b. Futisennsrehendapraphtiof

jaggedRRrigaed Pouls 2958 R A6@ 1§ Metdmited Idnaseih HaeRieSaAl other shapes,
embodiment, and other ihapes 10 such as a rect ngular waveform shape

such ag & yeciangulan w © AN ASTE YAEBIE: SR A8l FERT 308
pieviblediwithyezmait b lade 292 wikte peimejadgede 2802 S:2@5aAn Jﬁg@edlmmg%a,

2964 MH% ﬁuﬂ?&Hﬁé@;ﬁ?@%g%%ea&%r%ﬁ%m'glkap@; é@ﬁ%vchgtg f‘?eve

concentric with theshaft part 91 of the main blade 2

concenyyig Wi timsbadsrare infdBeonaie Wade Bodgsiaa eatérdﬁmbtb&%{ﬁemfome as
the Insﬂ@lﬁmﬂmﬁﬂ%of?ﬁgé@ﬂ!ﬂﬁ){)%@rbd@vﬁﬂﬁ&@(ﬂdﬁ&ﬁ@ﬁ\i}nﬁ@%@g bawidularly when

nierface hetween the.a Wate refer to nal# |d in erface
e ne B B A R b S S e

mterfaﬂcciﬁnﬁ@ﬂé’ntkwe H@ty@s@h@md&l m\ﬁév@emwrthuthmtfﬁamtml P 28Behthe

circurQiShGHiCUTgeRLigl gdge part of the main blade 292 is disposed at a
position lower than the upper end part of the, partition part 93b by 20 the

FORTE T HEL ARG SHBTEPB)S . Sop Q1 EpSEHUMG THE FdRTaif p At dhe main
blade 295k @i@pbgedta!mpwiem&@umfemnﬂwl pastotilemaif thiape 292 wiriddBb by

the o o Y el A I 8
the O%Tr@é@}é@fﬂﬁ%ﬁepé{ﬁﬁf ﬁtﬁ@g@h&%ﬁé’%ﬁh@%@%ﬁ@%f%g Hsjapdietween

the aiNJRl MaifrRlade.29 2y dhnsamieas iR shalpRMIINIE asARe fHES 292, and it is
emb dlmen 25 Mareover, as the water level h

é I‘Iﬁ;?%, ealr Iaé/er%pnnks
conseq R Ngs AP BHARE K RRAI 2SR ERE ) 6
layer mlﬁmme;mbk@%@g’?empame%mezgﬁm pmmﬁ)ﬁmedlo\fesﬂhmMmmtam

blafe29¢: a8 aRresanembodiment fhensine.jagaed, RS §§51§qu1d

296a can soften the collision between the air-liquid interface X and th
interfapg i in FIG. 7 and FIG. 8); however, even at this fime, if the jagged paﬁcs 295a 296a
are formed over the entire main blade 292, as in the present embodiment, then the jagged
parts 295a, 296a can soften the collision between the air-liquid interface X and the main
blade 292, the same as the drain pump 108 of the second embodiment, and it is possibie to
reduce the operating noise generated by the main blade 292 agitating the air layer.

Furthermore, because such a drain pamp 208 having a low operating noise when the

head is low is used to discharge the drain water collected in the drain pan 7 of the air
conditioner 1, it becomes possible to reduce the noise of the entire air conditioner 1, and
problems such as the operating noise of the drain pump becoming a disturbance tend not to
occur in cases such as when the flow rate of the fan 4 of the air conditioner 1 is low, or

when the interior of the air conditioned room is quiet.
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blade 292, the same as the drain pump 108 of the second embodiment,
and it is possible to 30 reduce the operating noise generated by the main
blade 292 agitating the air layer. Furthermore, because such a drain pump
208 having a low operating noise when the head is low is used to

OTHES e thadramgvater collected in the drain pan 7 of the air
ciﬁditioner‘ 1, it becom si%ossible élo reduce the noise of the entire air
C a

BT T PAHBCD OIS S ALY S5 ar AR AeRs a8t dke tgifrawings.
but thepspagp fiecomiitgtanistnsbinte dend!net B dicoenty) aabesssuateasowh amt

variatigh% Q%%E%Eﬁf?éﬁ‘&@%a% qt e@{c[:& %Eﬂﬂﬁpgé .Tlé%’ﬁ'o% tﬂ@%ﬁ{%d_lséope of

. interior of the air conditioned room is quiet. 1 R EMBODIMEN
the inveREYbove explained embodiments of the present invention based on the |

(1) MORIFIOS, HXA VP Bpeof cmmatms;nm U'!UI'MEM‘thesef

e iments it js understood that variations.and mogdifications

o A R L e R S Y B IO e
{irst efBONIOENF ED EXAMRLE OFTHER ST EMBCDIiNENA Wi thatitkeatdinecond
blade HAIRIRAINAL GONRITHIES HHEMRANGT £2;0L BEl AR AWRR,E, I G Bk face of

embodiment, the outer circumferential edge part of each first blade 95 and

the pagLign ReEbitP Bcdd 8 ROMESsIHBH the RFEeGRATH 2 enRa SasKripRthan
the didnresrairelithécirentaisurfdeeaid Qutfajearfitonpaitio3pdue s, thevever, as
notehing,sq. th incli S h than the diamete
show O L R L TR R b
may bgHpiiieihsFIGatd! gaestiiacentghiate tiaitygcipumoteainl crtfrsermdied
partitiPaferD5a, 96a may be formed so that it comes in contact with the inner
circumferential surface of the partition part 93b, 15 Even in.this case B
DECRTAB TS St PSR T SIS BT RSl LR be 3y pad 95
and eaghchoadoridds|&desaBsisodisposapbatt mpositioriiente thape the dippe o€ to:
pam;ﬁl?egﬂ 88, fl%‘ﬁf&lz%dééﬁtt%gpﬂédi:?pé% &igwﬁa?tﬁ@ﬁéaaqgfleg%%men

head is low can be reduced more than the drain pumps of the

reduceompaniitaiieGripRePang Be P aventionabitif i shaiftBlade 92 that

constitites: theimpeiesi 8 lafi¢te drairn pump20i8ohihe b 8oembadinentumy
8 of i EALICNEd parts, 95,963 ate shaped 'é‘&"”eeda%%’ ihat the biadeheight bl
) ecreases Ilneaﬂy owar lilhe ]%lr_cumf%’ren%'gfe g parltq, owever, as .
heightdibwecisarag inkerlorevyar tlof dvswuteresiricl aes aatialbpare o earcthfifsn in

FIG. Iasie:Yaapeaachsecepsdnbladei 9o may e af a.shepadbatisnolabeding
e PSUTRLPSRE S0 00 vy L EIC, L onc el et 1
one part of the outer circumferential part of each first blade 95 and each second blade 96
may be of a shape that is straightly notched in the vertical direction.

Even in this case, it is supposed that the operating noise when the head is low can be
reduced more than the drain pumps of the conventional examples 1 and 2 because the outer
circumnferential edge part of each first blade 95 and each second blade 96 is disposed at a
position lower than the upper end part of the partition part 93b.

{2) MODIFIED EXAMPLE OF THE SECOND EMBODIMENT

With the main biade 192 that constitutes the impeller 182 of the drain pump 108 of
the second embodiment, the inclined parts 195a, 196a are formed so that the blade height
decreases from the inner circumferential edge part of each first blade 195 and each second
blade 196 toward the outer circumferential 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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25 may be of a shape that is straightly notched in the vertical direction.
Even in this case, it is supposed that the operating noise when the head is
low can be reduced more than the drain pumps of the conventional
examples 1 and 2 because the outer circumferential edge part of each

softenfiistibladei9oand eashsecondiHlade 96isilispased at d-Pasition PWelwever,
than the up er end art oftﬂ%partrtron part 93b. 30 (2) MODIFIED

a5 ShOER AMPRE OF PP SO ERB BN G Hes e RS Teo! 962
may b%ﬁp@n’eﬂﬁﬂ@oﬂ’nﬂdﬂ”ﬂp&&eﬁﬂz&ﬁb& the dreatid parnpfiﬂapmﬁﬁhmamoaﬂb the
same SIRORINERS 06 9elnetnas. 3 A0 A 0D SOUR e AR e
eight decreases from the inner circumferential’ each first

inclingsi ey b antP6adrcosedmpiiaen 48 tbwar‘demé%teﬂerrewﬁr@reﬁwhal
Smfac@dgqlp@gr(ﬁpgpg@aﬂybthe upper end part of the 35 outer circumferential

art of the art|t|o art and the collision between the a uid

e O R B e A R b R e o e

head areir&tﬂwb@rie)vsbﬂledew lthwsedhmaf&mem&atmg theisellidien thevhemthe
air-ligIdQMAFRIEr ARHHE 301 OWRVES. - A%, SBAWP AN il Bre 1m NG QU EF the main blade

circumferential edge parts of the inclined parts 195a, 196a may be
92 caryhe a position lower than the upper end part of the partition part
3) MO&H.F&EDMM@HE oKlnag ﬂHﬁB&BEMB&)@‘IWW embodiment, and

not 5 incli arts 19 me shorte
thantﬁ'r%l glgg ?ﬁhmgt con& RI?GS Sur?% ] 0 raln Ptutn%)% liOS of

ame er e inner CII’CUIT] ere a he parti

the thipd praaislimenidicaiielingd sappatell dabiaee dperstiy neiskisamwipepart of the
outer éﬁ%ﬂ'fé&%ﬁ@ga\fmﬁ%élﬁﬁ fheadanddheyatesiawehanelous @e@%stﬁame

o S LI L e AU S B I v

dimensam 513@ rﬁhapaﬂdquS))M@Dthﬁﬁ):EMMEﬁ_fﬁ@Eﬁﬁb{E ShiHERIDg of the collision
betwe EMRQR! %I\BEMEQ 8 marnlads 28 b %@%%H%%r’?&*&%ﬁ&&?&%&%m

of the drain pump 208 of the third embaodiment, the inclined parts 2
of the pogap biAdtorre BB PO A AHE FaRIS TR A O URSFARE MTSF e Herberd and
the wRackfiklase @Sfmamct?each)m@aadebla@le%ia thet thee dBequat@bf the outer

circun?hilere %tlar O %%h Erslllo%ljaﬁ? s%%ga 1ser?o B%Ct%r\}\g %%}%e 2 gr'c?ir%g fe reﬂjlttal
xtern Imension e par |0n par vhich ena
edge nelishl@eofaiing pitH botislont betkipe ththevaer-ligpid teneifaee: YirshYlade 295

and eemagacwa@e@@@mtt%mter glchmpigrentiabRag 9 trainaukhiade. 4933,
VRSO SECenly cdLtng e g g v e Decd S e
the mmarhleﬁtt@@mt&h@@ﬂ&nmﬁaréeﬂéatmh%aﬁﬂhe forinédrdo HMeatdedscases;
nevertﬂ@ftg&?ﬂ 59%90%3 giuier Grsymigrenialsect of reducing the operating noise on
par with the drain pump 108 of the second embodiment.
INDUSTRIAL FIELD OF APPLICATION
Using the present invention enables a reduction in the operating noise of the drain

pump when the head is low.
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edge part of the partition part 93b, without making the outer diameter of
each first blade 295 and each second blade 296 less than the external
dimension D of the partition part 93b. In so doing, the effect of softening
the collision between the air-ligyig, Mgerface and the main blade 292 at the
outer circumferential part of the main blade 292 decreases; 25
nevertheless, it is supposed that it will obtain the effect of reducing the

1. operatirgrmoise oniugiag:with the drain pump 108 of the second

a RBHRORHIENRE. 4N R SIERIA s el [h @ ARREIGATIA BisingheBreseit oute:

for d;scharéméed?ﬁ'ﬂﬂv t@p Ig%gmﬁ%g%g gn in the operatlng noise of the drain pump

when th e LAIMS 1. A drain pump, including: a casing

aﬂ.ﬁ?ﬂﬁ'&ﬁw%?&.ﬁ It R S RAGRTY i TRl ateT ™ 018l exandare Bhorerica
direction; adregin dvatst dfercdistharimguisanrovateratia side pasgidstagrparipefierthe outer

mrcumfereﬁﬂ@ﬂLﬁﬂﬁﬂgnfaséhﬁfﬁ@l@%lﬁ@ﬂ@@%dn&dﬁﬁa&db@éﬂ%ﬁﬁttb&r@a@&%@%ﬂ“tﬁ%eouter
cireumrere B 1ERL ggﬁ%om mABlade dsperer.qnhe.autsy dienmierental side .

art; and the outer circumterential part o F3aid main blade
shaped “isﬁlﬁﬁﬁé’&%‘iﬁﬂﬁt@%ﬁﬁ?ﬁ&é Pmé?@‘ﬂt"tf&&r@é%%@%%ﬁ%ﬁ@%@? CeiFeNiRTe ForRPAIINg
in the centrgdge part an auxiliary blade disposed on the lower side of said main
wnilage; and a disc shaped dish part disposed between said main blade

saﬁ”ﬂsﬁ%(!r?ﬂ%ﬂ“ Y, QA?pqgeg‘ CQ{HR&PSI:%%OE Ef_pl IEII the Sﬁa@tﬁmm the outer
ek e

wherein, said part further comprises an annular pa Fition part
C‘rcumfere%%e??@ﬁwﬁaﬁﬁ“ﬁ% 'f#Bfn the outer circumferential edge part thereof; and
irgpeiputrwiremmfereritiaipedgé ot trodisdidonasnisladed stisposed &t lawer than
the upper PRSHHANISARWERtRARae upper end part of said partition part. 2. A drain
pump, including: a casing including a drain inlet for sucking in drain water
at a lower end part ; and a drain outlet for discharging drain water at a
2 side pare’ ré?iﬂ“ﬁrfriﬁﬁﬁ@ﬁ*er including a shaft part disposed inside said
2 gasindrsiodhaeiteenelsen simkive ficatindweietieha dowsaienb lsadt alisposed outist
for dischar@RdReapuietcicuaderantiahgide of said shaft part; an auxiliary blade

anqlﬁBé%%?%aﬁ‘d pg ELOSVIYS{ 35% agfp§9ég {r%ag; Q!a%dgas?rbdsgqv Cutsghf %g gj‘e vertical

IS osed tween said main b and Sal auxill
direction; %%Bﬁgﬂa dé??%ﬁn‘?ﬂéh%%%rcgﬁ%@vmg%ﬁ’pe of said shaft part; an auxiliary blade

disposed on the lowsr side of said main blade; and a disc shaped dish part disposed between said
main blade and said auxitiary biade and comptising an opening in the centre;

wherein,

said dish part further comprises an annular pariiion part extending upward from the outer
circumferential edge part thereof, and

the outer circumferential edge part of said main biade is disposed where a gap is prepared

betwaen the most inner circumferential side of the inner circumferential surface of said partition part.

3 A drain pump, inciuding:

a casing including a grain inist for sucking in drain water at & lower end part; and a drain outlet
for discharging drain water at a side part; and

an impeller including 2 shaft part disposed inside said casing so that it extends in the vertical
direction; @ main biade disposed on the outer circumferential side of said shaft part; an auxifiary biade
disposed on the lower side of said main blade; and a disc shaped dish part disposed between said
main biade and said auxiliary blade and camprising an opening in the centre;

wherein,



said dish part further comprises an annular partition part extending
upward from the outer circumferential edge part thereof, and the outer
circumferential edge part of said main blade is disposed where a gap is

the m&&%rﬁgm%%ms%m %%H&ﬂ%waegqmséséw §l9&.@$&%%@ﬁ{am the upper

circumferential surface of sai 8part|t|on

end part of SRG RATHNTETAGTE ATARt RISl o7 CIEAL SRR ey B s earart =
a position ey thadriihuoaticen foredisE BaIFgRAG thraivater at a side part; and an

impeller including a shaft part disposed inside said casing so that it

4 extepds.in J]}g vg{élgalngdlrectlon a main blade disposed on the outer
cwcumferentlafsnde of Said shaft part; an auxmar blade dIS osed on the

2 CR5INGNSIHENgr S AR AR PRI SHE S 1 %W%tﬁéﬁte%l &h PP Eisfagaframn outet
for dischardieiremmetitairalretiadeahd said auxiliary blade and comprising an

an GReNRgNHLhe Cerlra: pdhersinsthiarinoesgucianferential pasteisaidimsaisrical
girection: 20HARCISAISRASEM: AL 3RO é@rammremnsm@ &ps%%rsﬁg@p%ﬁrtaqfawary blade

partition part and the outer circumferential eaége part of said main blade is

disposed Oa.ﬁifotsgarase 8 PodtiomIoWRT Hhai e Uipaiassd Bk Bt sAIePRaitan pali s
main bladenA shid i pianbladeladtine:i¢d casingrnolwdinga s inlet for sucking in
whef@in water at a lower end part, and a drain outlet for discharging drain

saIW‘Ff“gﬁw % a%é'lg%oﬂﬂgd &ng{gthgngggg rh %‘GE}Qea%é“é‘@&qP@{é q'lﬁg'oéé%mferentla!

inside said casing so that it extends in the vertical direction; a main blade
edge part e e PR HE SIRPUR G PERHATSe of said shaft part; an auxiliary

blade disposed on the lower side of said main blade; and a disc shaped
5 dish parg.diamﬁﬁedcbﬂtmgeen said main blade and said auxiliary blade and

2 éQ& q%cﬂ WPEINHIL F&%B&ngm‘%ﬂw&e%{% e biade s Ml A uret

t'the bla e height decreases from the inner circumferential edge part

ford’s‘:hafﬁﬂ”vggfa HEBURP SFEUTRTeANtial edge part thereof. 5. A drain pump,
anjfiohetitn el Besiag et oaihgauedimideshit saeRihgpifvelrhipxivedeathg vertical
direction; 20WRT BBE:RRetha teableutielutosdiseharging @rasharaier: airtasitliary blade

disposed mﬁ% @m,@r%ﬁaémpsallwaﬁlﬁgw aﬁosmo%gp@@ee dringide SAiLCRASING 8 ¥nain

at it extends in the vertical direction; a main blade disposed on the outer

biade and EWE&WE%R{?QFS%% OPLRg 2R 3R°AR " I SGRUREry blade disposed on the

whewier side of said main blade; and a disc shaped dish part disposed
3 pg@wms&h@m—aﬁe hm@ena'gﬁk saidsauniliery-htrdeiand includingzanas: the outer
Circumfereg{?eﬁBg?go{‘%atig%gﬁrg@&where'n'

6. An air conditioner, including:
a heat exchanger;
a drain pan for collecting drain water generated by said heat exchanger, and

a drain pump as recited in any one claim of Claim 1 through Claim & that discharges the drain
water collected in said drain pan.

7. A drain pump substantially as hereinbefore described with reference to Figs. 1 1o 4
Figs. 3 to 8, Figs. 7 and 8; Fig. 9; Fig. 10; Fig. 11, Fig. 12, or Fig. 13 of the accompanying drawings.
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a jagged part, wherein the blade height varies with the jagged shape, is

formed at least the outer circumferential part of said main blade. 6. An air

conditioner, including: a heat exchanger; a drain pan for collecting drain

water generated by said heat exchanger; and a drain pump as recited in

any one claim of Claim 1 throyghGlaigySthat discharges the drain water
Ilected in said drain pan..7. A drain pu bstantially as.hereinhefore
é%ﬁﬁ@&lﬁﬁ géﬁ Ql&}fﬁza‘%ﬁ‘intboﬁegg%s% PBGERRSY 5 B BUP

when fBighd:Q} Bigpvd 1A Eigir uopFR). dinpfie accompanyigg@idiawnidgs. 2%eller (82).
HERIRACE: s Anabled aliheRieaan) YRIUeR 01 OUERINe: ot o 1owef

operatln noise of a drain pump when the head is I6w. A drain pump

end p%ﬁ&.@ SE SRS e hHEan R MEa) 2 YiHe %an}kf’a% ler
(82) c&ﬁ@r@@i‘n@@ﬁ@ﬁ pard(ain m@o@%@)ﬁgﬂsw}wmﬂ@ @&ﬁﬁg\/@m%@mﬂmn{e@ds in
the Veretzc 1p nd a dralnEc;u&I r¢1§r) fc?sreghzgtr% 1{8:{ raln o etreer 1a1aa1c!? of the

e impeller disposed msi

shaft mﬂtrﬁ?)i éza@mglﬁ(&%@lﬂd@tﬁ?@xé@mgaﬁ oméwém%rl ahecfitr xamwara@@)
and a §%2)HisRa ﬁﬁ%?éﬁh@%%p%@g&' migrentialsideiRbing. SMLRAthSkiARry

auxiliary blade (94) disposed on the lower side of the main blade. (92);

blade (3d) andicorapABg WP HARE 635 DS ST HEwERh T8 REEIAEIE D)
comprafed theraudigryriOdolade (QAbmdecdmgmngﬂrfmpemﬂ QUeB @jdmntifieential

edge p f,rre-lc;Pef éSQuP&rE&%ﬁ]?n %ﬁ{ai é%%]é) g rcum rentl‘x‘ﬁ%%&‘éé{@%?ﬁ osed at a

extending upward e out part the eof
positiorne werdra ibgripees sid rea el shemsrationan $1abk (92) is disposed at a
position lower than the upper end part of the partition part (93b). 24

24



