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SPECI FI CATI ON BLADE WHEEL FOR CENTRI FUGAL BLOWER AND
CENTRI FUGAL BLOVWER W TH THE SAVE TECHNI CAL FI ELD 5 The
present invention relates to an inpeller of a-
centrifugal fan and to a centrifugal fan di sposed

with the inpeller, and rmre-éarticul arly relates to an
i mpel ler of a centrifFHCIFIGATION to a centrifugal -

BLABE Wiﬁl%l?ﬁéslﬁquﬁf i ﬂ(ﬁ@ﬁ'ﬂlﬁbgﬂ%&o&\%ﬁ %{%ﬂ%@?\ﬂ BEOWER

a rotating ection an as in
direction intersecti n¢yITkETH3 8SAMI) shaft. BACKGROUND

A ventilation systens, air conditioners and
TEC@ﬁICéqé}é €rs, sometinmes a centrifugal fan such as a
t urtipe freddelinfenBbA MR fofdnqupfeﬁ& & eh@irighP %ntﬁﬁﬁtto 8 4E B fugal
S f ows out

in gas froma rotating shaft direction an

fan disprsed adthithe nptillen end mord partewanty fekrjestth en impeiler nfa sefifugal

+ fon o 3l o Pt R e S b 9 e e

shaft firédtieh ahihBlowisouf Beaheth AdiestEdn Erh@rsé&ﬁl?ttﬁ@&tzﬁﬁgfshaf@y a
- drive nmechani sm such as a 15 notor, plural resin-made
BACKGRAYNIWARTar e annul arl y di sposed around the rotating

haf - ' | d
LA A PO
centrifugahfahizath asta aebodad @hediagoval-flbwiiad ofthates th kwe8hin gas from a

_.itself . and the end plate in the shaft direction and )
rotatiggshaft dirgelon %f#é)?(b%?%theogaédé§.d1rr39¢1%1rla@m%ng g getatinyghaft is

. . | : _
s Al AR S ORISR ROER, e
plate (whain alate) lthzed éssrotatesl @0utidnthe gotating/shafilbgedrivetniechivdsandch as a

* motor 0 85 BB SRR e S 0 B TR

 integrBllMdoTid RETH t8E BRNSIBIAEME NREDEmaRednliHIREAE pla%é)'iﬁ&ﬁiiéf'fiﬁ%osed
a

the bl ades are ?I ven shapes that extend in'the s
such thatrdbsanilwivhanibe eluralbilades hgtvisen deel ianditbe endiplatesin gheashuft direction

- L [ |.led "three-di nensi anal bl ades’ .
and lsgléﬁ%gﬁﬂlerﬂﬁﬁm@é‘%& vﬁle?{d%rl t§ 6%‘?11'0%‘%5’?1%05%6 impeller, sometimes
the blades afe-rHadedtlon ] difosiles sph& infitle Blediddés WBLA R phitaDblades are

5 end plate as hollowed blades (called "holl ow

iﬁtegf%?ygaé@ed pathdhy endyiing e e Priesipewmenh 1 pad Pafentddocument 2).

e, ALl ) O B 5
T e T s o
twistifg boessing CRasPaler e endinsHCaledk tiperdumensionahbladesy Brlow)
Howelkl 1vAth a5 idfis e At BRAARAK oI dRIRS M@gmfyt%agg@m the

di Ffi cul s to the end rrn

end plafietas heldbowes bledadi(cajled Eballse biades”Hebdasotly asmelltshace cande

e e LR R B b B HIEE e essm fom

 the moiPadndnke WoigHEMhe Arpeller cannot be sufficiently reduced.

Also, the plural blades are welded to the end ring by ultrasonic weldhlg, and when
the blades are made into_hollow blades as described above, sometimes it becomes difficult to

weld the blades to the end ring by ultrasonic welding because the blades become thin and

- their _s_,trength' is reduced.

- <Patent D_o_cumenf 1>

Japanese Patent Application Publication No. 8-159091




Japanese Utility Mdel Application Publication No.
4-116699 DI SCLOSURE OF THE I'NVENTI'ON It is an object
of the present. invention to enable, in a centrifugal
fan di sposed with a 5 resin-nmade inpeller of the type
that sucks in gas froma rotating shaft direction and

| r_<Pat61BiIf@m$1m§¢ut2>the gas |n a direction intersecting the
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DISCL!DSEIIREQ)F’[THEWEJVENHION rection. An inpeller of a
centr|fugal fan according to a first invention i s an

i st aeebent of thegierent inygyalonfie pnabiga in & crukdfugpl fgn disppsegwith a

- resin- 8dé§ﬁl‘?deﬂ&gofﬁﬂ]@ﬁ¥) e Hiak Eﬁ"ﬁ(% 9{] %npll?d@tn%% allgi?eg@leéﬂd Hows out

ctio ersectlng e rotatin
the gas nmpedireetion nttrettimg shamiatinglshife a rpdlumah ithihle lvaaight lofi thesmpeller

a.sid ate. The jn plate rot S aroundthe
even V}%ﬁé&tallﬁglgﬁa%%{ef mﬂ#ﬁ&@%}%ﬁﬁﬁ%@@% (ditegtion. | o
SURH &G8eIRPOF @&ﬁnﬁ@ﬁi faf aBcoAMAY lt@a hyst ﬁiv%ﬁ@&?ﬂ aﬁﬁﬁﬂ&ﬂer ofa

the rotating shaft = and integrally ded w't
centrlﬁlgadédn that sueks ingas ﬁp:lnaa eotaling @eﬁdndcmmd@om@utlws ina

airecrig S Tine o B4 B bfc o Bl H1REG DRE il P b

bladesfdnfl St sidelil4t8.C €TROMhInGSSte rdiBRs Slolifd fleabRtihs skife PO¥RGollow
- such that it sandwi ches the plural hollow bl ades

bladespompaien first swiface aagionp tharareranpplarle disposed arquad dke sogpting shaft

and m}s :é?allg{ n?dlﬁc? \Htﬁ) t ﬁ?{lfjtfo tfe {nals}lt ﬁ?‘g %Ji Yed d glfr?ac‘é” hpuo% that

ura Irs ce por I ONns. secon

attach&dofthe Arst smfetce @ﬁﬂm&ﬁ endltanfead lsdlloky spaed bétivesn themselves and
confj gure at part of negative-pressure surfaces
the firgjsurf; E*‘f?éi"ﬁ%‘l’qsongF alée latois dispogad sych fgbit sadvgehes the plural

hollove GRS ‘deﬂg%n ifsBif and Fh% i 'bﬁtlte ?1%4: Rt [gasﬂﬁﬁ dﬂéﬁlotnh Eénd is

configured by the first “surface portions an :
integraibzunoﬂdecpwnﬂlloo ﬁxechtot the phuialtfsitsoefade prcshorsu r fféxe eecond surface

orti,ons | owi'n can
Portmﬁsr %ﬁf}tsaase&ﬁac et R?eee{ @LH?J lggre gt 1??6%&5 n&satavgrprsweesaﬁfe‘é%f of
the hoB¥®Bladebien the hol | ow bl ades have shapes (i .
- three-di nensi onal bl adesf that extend in the shaft
In thigimpelter ofia egrittiBigelfiass the glupad thalew biades angi onnﬁglacé didhe first

surtach B b EbE e BodRnS AEhertl e Bt S el T the

hollovﬁﬂg of thplbRides caali pri@oted GOf theSieifiaGE thOkipellascaane reduced even
posed such that they configure at |east part of the

‘when ﬁe@aﬂ@w blasdeehasigrsbapay (k& clheeetimengonad blades) phad guiend s shaft
' .dlrectlbﬁ v&g}ﬂg %Hgﬁngbétw‘aglﬂh% ey fd{ea%%%( %ceie éfd&h as squeaking

25

{0 OCCur because econd surface
poMbreanSr &Ietfﬁstl”saffact@drﬁals atre i’rﬁégrﬂl}ﬂﬁ@l‘ded P.ﬁ)tlhtdr dixed & the main

o prevented fromri sj.ng d rifugal rce
. plate, 3 e fposnd ger ce:per%ﬂnéaﬁ iroRebach t‘ﬂ@fo gur a?aﬁeﬂpart of the

- 30

: negau@g SSHEL Lo Bt B BN bhitde) Thl flﬁﬁéeeﬁl@g Bidibdl Ry drawbacks

nvention I's an | centrifuga

- such as bqtealsing ksd wmdgaar mromnmld)ecmS&themgcm‘rdaa‘urfade patibnoattaaks to the
bl.ows out the a di.recgtion intersectin h -
sirst 08 Borgh e prél oot Ko, BHE b FrepitiGee] Hike AT i Bigttow blades

arepr@gﬁ{@@kroﬁ-pﬂ,éugg\ﬂgt@gi@s and ‘a side plate. The main plate
- rotates around the rotating shaft. . The holl ow _
An unpeller ofa centrlfugal fan accordmg toa second invention is an impeller of a

_ centrlﬁlgal fan that sucks 1 in gas from a rotatlng shaft dn‘ectlon and blows out the gas ina

B dlrectlon 1ntersect1ng the rotatmg shaft.” The 1mpeller 1nc1udes a mam plate, plural hollow




bl ades conprise first surface portions that are _
annularly disposed around the rotating shaft = and
integrally nol.ded with or fixed to the nain plate and
second surface portions that are attached to the
first surface portions and configure a hol| ow space

bladepandetide platems dho awinmplatesotales arqund thegtatagshifor t Therhollow

. ) bladesk {]ﬁ‘nﬁ'}sgﬁ' saEfEC rlgts %t%%e%’%“u ed?sp%%%ﬁé%tﬁ@ thg?oﬁaﬁng shaﬂ
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- becausgﬁge $HCOR
mtoth@lﬁygt@{]rfgdegghlégrface In this inpeller of a-

and mnégaalbr mﬁldédh enﬂhcair gixed g thbafain plateedt isedond ndrfhdet et @isltyat are
ng t,len L_r%or fixed to the plural first surface
attachgdhtq the figst sytiaceqioptinng aad P?ra%g@rep%hfelﬂ%gpaﬁ? betgjes Bspgelves and

~ the ﬁé%?fa&%ﬁ&rt ?P(se N ik sfR 'f%e[té EQﬁs ob& &as’t§ §éﬂdtv\haﬂthg E}ﬁﬂélt}{%'ﬁow

rotati t he mal n ate ts t hereon
blades\betweent itvelf aad ¢cheahbiagimelirt the tdtatirg shaft dsmctﬁcamdpmuegnaﬂyl molded
ey intained. .10 In this inp er of a centrih
with i S8 i B L eSSy PSR aa b SeqoBlFRSAe Gt iR apdisposed

- such thatleSén ﬁ‘ééﬁﬁ%%}ap frbd ROAtANFoinRe RARRMLITHE ﬁlﬁﬁleplﬁe %&tb ®eon, -

attached to e first surface portions. Thus,

- the sta’qewhetwﬂm;' a@@ attatéedbtoame §irst awrfase pprtmmu%mammnetdhe \/vel ght

o1 1S iR S8R o R e s AR by e

first sﬁrl’a’te pBioRs dnd ihe skémdshehde @fstattechedhs e ﬁrs’d@uﬁfhd:dhﬂartlons

between the majn plate and the side plate.

Thus, thsrhodowing efitbe blagdexcag be ﬂvgu@otp@ pad Ga aveaghs of ﬂleeglpalllerryan be
reducé&jevgﬁ erh\% tthe I*R)rilo];vl Bﬁ s hvd 4}1% %EB('éQ ﬂﬂ%eas rie gt%ﬂaltbﬁ]ﬁes that extend

econd surtace por I ons. arer pose
in the sleaft dirdctigaivhile twisting Betukén the niaiwplatendribé sitlé plateof t h e

in plat ts thereon, the state where they ar i
a SE ﬁ}?%%t‘s‘rﬁé“’gf’? RYrUiQRyy 37e idegs BHHBH%’S .V@ﬂw.fwglt%@a main
plate, ditHhe sééon@ %&g%ﬁaogﬁcfns 'afé’t!l%pofg&{ s&ﬁg%\%gggrglf?ﬁﬁﬂf%ﬁlofome

squeaki ng an roar t ccur
resulting fibacthe pmammm&thamaaqﬁekd atts thdreorf, hesttat® hsrertheycare attached to

the ﬁr&éﬁa&%&?ﬁé r eveﬂ ;ﬁ%lgn ﬁ’ ‘q‘%ﬁ gﬁﬁﬁg@c ntrifu h as
squealdlfg AdWthd roar¥d chiHQ:lelzﬁfse e s@c&ﬁ%ﬁffbéé%mﬁs%{ﬂtaéﬁé@QB @ierﬂst

to a third invention is the inpeller of the'

- surface pertiohs§ g @re‘f&aﬁ@d @monﬂngu due © aehieifegal Sercorndstbe bnbow blades are

n the second surface portions are

preveﬂtwﬁg}hbgﬂilgodg? 1 rst surface portions by being fitted

i NAR ithpellet bf 8 terfitifulpalcfen pEdokdifg %o a @8rdlifvdolios id B @hpéler of the'

of a centrjfugal fan, the assenbly of the hollow
Centﬂfﬂgﬁé@saqcerd@é&@ the fsh OB RECOREIY etisHg WEGHCIHIBE Sprond purfse portions

nSt

e a4 BTSSR e RS B0 LS BEIO,

of Inahiec énpelich vf alcerftaﬁlgal:faﬁ,rtﬁe ag;einbl}a)ﬁtbmhcbltow hiuaeitis ey

i S the | %Ier of the "centrifu

accardin
3ce pprtiogs angjattac CH\?%HF%%FFSSW AGHRATEPTS ltyﬂf@mg fitted

centrif fan, the nmolding of the first surface

pohn unpfslleB ofa an'mlrlflllg@lrfan a@rdm@tcsa fharthliaxeation & the impeller of the

R e I T TN
30 . o

arate nmenbers. eller of a céntrifugal fan

portmrlih'dﬂlﬁﬂhe §1&é§lhte5#éﬁé}ﬁﬁtél?h{dl&ﬂ§ and the side plate are
| a élmainmgelte@s Oﬁaﬁfﬁﬁwf\lg the zmldlsg ofibeifisgeiitiace noktianse

cenﬂg\%‘i trhe %Hﬁ?i\g bﬁeﬁg? %ﬁl({: H?lr di q'i’c%g% PF C é‘l‘% c#?’tf: ﬁ%orlll\gere %ltsy gedause the

a plural ﬁrst surface portlons and the s1de plate are separate members. -
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~fixed to the side plate by laser welding. In this
“inpeller of acentrifugal fan, -lasef welding is.
utilized as the method of fixing the first surface
portions to the side plate. Thus, it becones possible:
~to weld, to the side plate, hollow blades that have - = .
bedw inyie]len i cepifiegnb fanrcaordingdow{ddeinyentionds thefimpeller of the

oo UGEE o 00 L L RESTRE 4 B o

nventi er o
fixed aetht sideydt by kveraggldindi ng to the fifth invention,
wherein, th terial, configuring the side 10 plate has_ .
a ﬁrilg#eamneﬁaw R GeHITEHEAl 17 (45T Waldingria pbacdian ieagtBed af fixing
: . c ot _ . _ i B
eGP DR 162 ok 068 e BREHLE R YU, o e i

plate, helldivridpdeh thas hae hetmhallewed, btvemef thing aindwhéseceemgh haoben
gether can be easily conducted fromthe side plate

ot _
- lowergé)’de because the material configuring the side plate

haa nanfpeIBEIT al deiiffudal BMSILAHBRAS alsh@R idvBAkorO thetpeller of the -

materi al 15 configuring the first surface portions.

- centrifigal fapaceasdingfio the ddHinvdntigal Whermindbe mattriakcanfigaring the side

s SO0 U O S gL S

~ portionfiventions, further conprising a side plate-side

- 1b

90

gui de nmechani sm for_ positioning the hollow bl ades in

t hEr Sidansilen of a ceptrifpgal fangihel wark obfaser weldingitha g plptgrand the
ﬁrst sﬁ&?%%%%k%%né%%&%? céﬂ B ég?g'l Q&lﬁgeb ﬁfgfnﬁ%ﬁ%ggi\% pttl)eﬁ% Egg b%cgaﬁse the

IS 1 nproved becauseée _
materlabcqdgyuting riedidejdate hhey hgher light eendnaitthive thai et oflthd material

ler of a centrifugal fan according to an

An, i npe
conﬁ%’i“ﬁﬁl% L RBEFORCTIENS he i pel | er of the centrifugal

- fapaaeendiorg Laridiv £h ag%dg%rtéﬁ sbxRnBEMERIdN is the iﬁngeller of

i nventTons, wherei n the r Irst surface portions
the ceamidugah damaicordpigat enpofths dpatiatoainth ioledgahs, fFthbncdnprising a

side plpge E? meEn i Fosnd SoniE T bolfy BrE AR i i e

- angh thivenipellsh oFe cehtrifi}al MRl WolkaBilRy RAEONRING AV hAIRWABIE es to the -
the plural hollow blades and the main plate are-

side platepis improvae herapss thahollom blades casfbezposisioned wherathey ane fixed to the
Sidepﬁgecordi ng to a ninth invention is the inpeller of the '
centrifugal fan according to the eighth invention,
whan énpelldt@f pleetitafughi faf taccdtting ¢@ a OiphihGAgentib isBe irhp&lkr of
to the main plate | aser welding.. In this inpeller

| ] . b : . ]
‘the cegffifygal Emracrerdigito ﬁ%)hy9f the fisyt [Quegventhdnyaatigns, wheesin e plyyal first

X 12 ' portions to the
S“r_fa"gg%"?ﬁgf g@%&éﬁﬁulgl,ﬂ.a{erb?e Eéé{:a%{rtr%g ﬂ%‘%‘?@?m e to wld, to the
- malnrthjsliatpellerhodl lcentrifilgatifsn, the atolding oé tHedret saefhtcop@tions
beco | ower ed,  An

- confighagidiolai bIEERAHY 1 GEAIEAR AR D9 P ause the

plural hBN&R bR Al thb ?naii_ﬂTplﬁ{el & s@frdd Riembers.

An impeller of a centrifugal fan according to a ninth invention is the impeller _.of the

| centriﬁlgal fan according to the eighth invention, wherein the plural first surface poﬁions are

fixed to the main plate' by laser welding.

- Inthis impeller ofa centrifugal fan, laser welding 1s utilized as the method of fixing

L "'the_ﬁr'st surface portions to the main Vpléte_. - Thus, it becomes 'pbssible-to weld, to the main .

n _- plate, hollow blades that have'béen_’h’ollowéd, become thin, and whose strength has been -
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' the ceﬁt@ﬁug’ﬂl £:@radbdi@ink Qo afly ofthe ERBIH toft&ith irfvefliGHseRkiher comlfns(ljng a

15

centrifugal fan accordlng to the nlnth |nvent|on
wherein the material configuring the main: plate has a. -
higher light transmttance than that of the material
"configuring the first surface portions. In-this

i mpel ler of a centrifugal fan, the work of | aser

: .IOWGTW%I ding the main plate and- the first surface portions

¢ PASSRBEIGI 2R AR Yo PGS LRV OIS it ey of he

 centrifigal fan hé@hding kd WBtirth anemiisd, aﬂ'@ﬁelﬂi ﬂﬁﬁnattﬁr@dl cohfiitg the main

- mater.i_al conf|gur| ng the first surface portions, 10
plate hgg a%ieer Fght tpnsmitieans hap e of themaiersd .eamff@ms thnfirst surface

_ portlofis eventh invention is the inpeller of the centrifugal

an according to any of the eighth to tenth
i nirethisi 1mpsllerfaf rtceetrifegainfam iervgork of teémvygidiap ¢hesindia plate and the

oo I o g it che gl owbiacke 1o
: materiépéé?ﬂ'%hhhé eWRAR pladehRG Kk Hght t?éﬂsﬁ’lht%@@tﬂaﬁ thdd %Et}feqheﬁenal

late i s rrproved because t he "hol | ow bl ades can
conﬁgwggthedﬁefolswﬁacmpqrh@ys are f| xed to 15, the main plate..

Cuah BRI ER prrifial fhat Aok et G0t Bgiufterts the jmpeller of

i nventions, wherein the holl ow bl ades i nclude a b

main Rpgpider@ids mechgnisachapesiRTRS thp hellewbiadgs ke swérvpiete.
: f
oA TrBOACrcPBRend AN B, RAIGHR! WReh B bib oo bipdes to the

mam platpes ingrroedd tecmen the Hcl]ll@&l blhdus cah be psgierd vitishfthseare fixed to

h f?gons are prevented from rising due to centrifugal
om As a result, aload in the direction of the

Fi AREmpailelt 868 cerf ﬁ%ec i4n g%c;ﬁ B § RGeIRR ERBFHM HRE Snpeller of

pOFtIOﬂS but ce portions are

the Celfﬁrlé%hfaaaccdrdmg]tdn emnof tte fioat eelevemiiainstentivms f witextin the hollow

20

R TN MY M NI —
from B¥RENRIGERY it Swatd SRASQHer feriph&rah@lid Byedhddss frorke, Thus,

it becones even nore difficult for drawbacks such as
‘sqludhigiimpelten of ecerdrifugal fapothe senond suxfiade rpps:idne aregfreeented from

.rlsmg ?ﬁ%r eﬁtyg%l {’O%Pe acjﬁ o4 lge:gﬁl? lgafgléllt tﬂl;? g}tﬁgczlg)tg ng g}e bl'rs]ftsl o%ﬁ?,

portiog actd‘tﬁl the sstond eurifave lpbtttonks /(R el 8BEnd SHREEHIHIbIEarS PRABEled
surface portlons i ncl ude plural concavo-convexities

from bepgdetpringd toyveard the fihaitace portippeandibe Fharepprtthe olgw blades are

o . mamtééﬁ}e%i Eﬂise mefﬁ?écfé:esg, %@fe%ﬁgn{@hﬁu %tCESposé(jt 3fc R onwblades
25

to nol oncavo-convexiti-es e sur aces

:Thus thetdnesskvatmere diffiemelor driawbhdks Sucpedghedkingf andl wind roarto

centrifugal fan, concavo-convexities. can be easily.

OCCUL pi ded in the surfaces of the second surface portions

angh bhsticnsr P& ftr@ﬁgﬁrfﬁﬁ 2t W&B&rlmﬁnqme k?1'1?1peller of

. i mproved because € secon urtace portiLons are

: the cemeﬁaﬂla%s apeendieg o dnyorhthdBrst fortsiel ffuinfatmnporidreinshe dehend
ate he si de Iate trifu fan.
o suraed Rl Ay SeE P S Bt il o e et REees e
30 -

o to mold concavo- convex1t1es in the surfaces of the blades | However, in this 1mpe11er ofa

| MWREA Bdllow blades are integrally molded with the main plate, it has been difficult -

. centrlﬁlgai fan, concavo- convex1t1es can be easﬂy molded in the surfaces of the second

-surface portlons and blowmg performance and no1se performance can be mlproved because S




' accordl ng to any of the flrst to thlrteenth |nvent|ons _

~and a drive mechani sm t hat causes the 5 mai n plate to

- rotate.-In this centrifugal fan, the blow ng"

"~ performance -and the noi se performance can be |nproved
because the centrifugal fan is disposed with the

the Se@Qﬂﬁélurfé‘Pe Pitens arpecpawite awinbersdfon the firsioiutface psirtionss thiesnaln 2

o plate%xdqg@&ﬁgpla{ he wei ght of the inpeller is reduced,
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o .'<FIG g

| -7-_.-<FIG >

_ <FIG, 3>

<FIG. 5>

formmtfon of the hollow blades is prevented, and _
_dr Awbaifsgab Bomcasrdigue akbng:cathdn véntidn comprisdsehe impeller
' i ffi cuIt to_occur. 10 BRI EF DESCRI PTI ON OF THE
accor W%@ therfirg tf%ﬂl@kﬂ@f@ﬁﬁ?ﬂﬁ@@d@ﬁ%ﬁ% gy that cagpes the
mamﬁlh tioner to which are applied an inpeller of a
centrl ugal fan and a centrifugal fan disposed wth
t hin thivpehtridugah fmo theti bil@wmg parfoemdnoe ambthie miselphﬁorma.nce can be

ol SO (L2 SELG.25 B Schermy e si 06 et gnal i ew e
L _hollovpﬁfaﬁ&eﬁbfdfﬁot&l eMe Qi #hh@f thérﬁﬁﬂ)éll%f is re&ﬁ%@%f&%aﬁoﬂ bFM‘{e hollow

“seen fromarrow A of FIG 3 (excluding part of an end

 bladesri preverted abd dravehaeknsuch es squseking end wﬁnchrobr ard difficelFta®ceur.

s DA HOFCR 2.7 O 02,1

 <FIG.$een fromarrow D of FIG5. <FI G 9> 30 A view seen

fromarrow. E of FIG5. <FIG 10> A sectional view
al4n @Xllﬂmal perspmctive visw olpp@iriepadiNonsrdey varigvirn grpliad| aadempeller

e g AL S PRI B

embo&ﬁenmfchminwntﬁzfn.t he end ring). 45 End Ring (Side

FIG EI ate) .

A schematic side sectional view of the air conditioner.
_ An external perspective view of the impeller.
<FIG. 4>

A view seen from arrow A of FIG. 3 (exélu_ding part of an end ring).

A schematic side view of a blade.

-_'<FIG 6>

A sectional view along B-B of FIG 5.

_<FIG 7> -

Ascctlonai v1ew along C-Cof FIG 5. |

A view seen from arrow D of FIG 5

o <FIG 9>
o -_,<FIG 10> -

A view seen from arrow E of FIG. 5 '

A sect10na1 Vlew along F F of FIG.5.




51 BI ade Bodi es (Fi rst Surface Portl ons) 61 BI ade
- Covers (Second Surface Portions). 61 a Dinples
" (Concavo-Convexities) Space BEST MODES FOR

I'MPLEMENTI NG THE: | NVENTI ON  Enbodi ment s of an inpeller

of ~a centrifugal fan and a centrlfu fan di sposed

wi frfeetingal vipwialang Géeeiridtng (Towingon ﬁﬂ@rﬁm@rw the ewérmg)"- |

. . '<FIG. described bel ow on .t he baS| s of the drawi ngs. <FIG-19>"
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- <FIG.

A view showi ng a bl ade according to Mdified Exanple
2, Acoctiomsbaadiabmgt - HofEIG. 4 (shbivihglotty thewiienity bibthe egd ging). -

-<FIG$gade according to Mdified Exanple 3, corresponding

FIG7. <FIG 18> 15 A view showing a bl ade -

acg 1amﬁlahq,léwgf§d&glﬁa%@npl e 5, corresponding to FIG
. G 16> A view'show ng a bl ade according to

- <FIG. rl/%l f| ed Exanple 1, corresponding to FIG7. <FIG 13> 5

artial, plan, v end plate. <FIG 14> A
o R Braoned et s E & 1T e s
<FIG PESCRI PTI ON' OF THE. REFERENCE NUMERALS 4. Fan

(Centrifugal Fan) 20 41 Fan Motor (I npeller) 41a _
 ShAfvicy shsrvng A §ladp aeqoyding o Megiladdixanplehopkspoadiepie RIG. 7.
ate) <FIL.G 12> 44 Bl ades (Hollow Bl ades). 25. 44f :

gative-Pressure Surfaces (1) Overall Configuration
of Atvivey fiowifpn Blade atekdiig (6 ModifivdEamphx, @bftddponding to FIG. 7.
erspective view (wWth the ceiling omtted) of an air

-_-<FIGE?J?1d|t|oner 1 whichis applied with an inpeller of a

fﬁlgt\fliénv% gﬁﬁhné 2Bia8L gcc%r S0 MOH%%E(?X%HI i $ QB&E%O%JnE to FIG. 7.

| er” accor I ng. t an e

<FIG. il8wention. The air 5 conditioner is a

RSt 8 S0 885 5

<FIG. qjgyl ces and a face panel di sposed on the underside

of the
- Aview showing a blade according to Modified Example 5, corresponding to FIG. 6.

DESCRIPTION OF THE REFERENCE NUMERALS
4 Fan (Centrifugal Fan)

41 . Fan Motor (Impeller)

' 4la  Shaft (Rotating Shaft)
42 Impeller

43 End Plate (Main Plate)
‘44 Blades (Hollow Blades)

44f Negativ'e—Pre'ssure Suifaces

o 45 End Ring (S1de Plate). -

51 Blade Bodies (First Surface Pomons)

L 61 Blade Covers (Second S_urface Portions) '.

~ 6la’  Dimples (Conc.'avo—Convexities)

30 0§ . Space

. 'BEST MODES FOR IMPLEMENTING THE INVENTION

: _the 1mpeller accordmg to the mventlon will be descnbed below on the basis of the drawmgs Lo D

Embodlments of an 1mpeller ofa centrlfugal fan anda centnfugal fan dlsposed W1th
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~.casing 2. Specifically, ‘as shown inFlG 2 (schenatlc
- side .sectional view.of the air-. conditioner 1), the -
casing 2 of ‘the air conditioner 1 is inserted and
di sposed in an opening - formed in a ceiling U of ‘an
ai r-conditioned room Furthermore, the face panel 3 is

¥ .(1) Owrdposeipugionat thaMiaConditioser i tted into the opening in

L h?I("’xj g' s!hb@g myeygglﬁﬁme?ﬁ Pﬁ’v%\élf:&r é@qtﬁ% ehlﬂ%ecg\ﬂﬁt%gy of an air -

onal seen

| _' condﬁncmep[l aﬂnch/ﬂs apphednniﬂharcianlbamegoﬁa ckasrifapsl fathd a Sdntiéfigalrfan

al.tern tel ormed._and whose _ undersurface i s gpen.

 dispospfavi eéfer AetrHie fo-an spbqeliment of iherigyepdigni n1he air
» condllg(#%?ﬁ "i‘é"ﬁ bé?ilﬁélemg&fd@@ gﬁﬁlans&‘)ﬂﬂ 10n%ﬁaﬂ&ﬁg€1l&désgf&s§i§%temaﬂy

short sides are dlternately torne
housing ariess 2stlitienidevices tmhal fosto wane Bdligpossd drhthe pmderpxﬂe Dﬁthe

i PO IRRD Sl e Sl e B e Lo a0 3t

-condlmﬁmpﬂwdaﬁh shape aﬂ"&ﬁﬁnﬁﬁ‘ﬁf‘l mngén%a aM8 8Wpostdsn B.ﬁ‘%?emn :

panel |ncludes an-inlet 31, which is disp osed i n

formed ibg @@htlg Bl of eaatreonditionerbrobat e Rrathetm@e.ghel fagg okael Bris disposed

e the airscon 1t| ned room and plural
Sud“%ﬁgﬂsﬁﬁﬁdpﬁ%ﬂlH%?%W?H%ﬁﬁéﬁ I?) outlets 32, which are
f oThechsEig s bivak-shiieyl by CafledsnerthstAtiaRe Bet@forfahéhape when
four sides of the face panel 3 and blow the air from

- seen ip plap AiEvt ﬁéwh@aévwldﬁﬁtanriﬁh@‘c sides e pltegaielvtioenetandovhgse

458, O NGS5, 00 By 14 S PEARAS, B

octagdnahsmpatm whichdéng didescmdishgrt 2ides aretalternatelyefoentd, and side plates 22

: enbodi nent, the. inlet 31 iis a substanti al
that e%alﬁfﬂ)&%%éama{a%ﬁ?wer Kdeg BQ}'PO%B% ﬁs@ pls% Are each

SuPRd ABE hadlel ¥ id @ﬂﬁ@ﬂ%db%ﬁe?mqn 9@3!5‘3& 11§' Hﬁ% a1 Igélla.r shape

: el ongatedly extend in ctions 25.
when ggkn ithplah agav. p divelfacs. pafelrd ineludes & inket 3i nivbth i ditposed the

suvsail bt OB i o 3 T B PR A ot oom, nd
plural (80} ARk Plesdr apSoditcht)dutldlsB25whitaak! Rrab@sichshaltey i n
the |l ongitudinal direction are disposed in the

correspind) te eecioaf therfour pides ofghe &cefpragls @Q bdgve theuabsiremtinyde e |

. I
cosiog o3 KEOOMALHORRR L TRERRIS of ke ShOBOE)bop s
that thewitcsgdctivay cobbspbihd tosthp it sid oﬁltl’ﬁ:Stopl pRIROBESK the cdid?. In the
i tudi nal -direction, end portions of each of the

presen{a%?l%acewpau, trerinlst 3 o5 acubstamtalb SRy SBAIegORCTgE o, Fit B outlets
32 arf:gI rect St o]iy gﬁﬁ{gﬁp‘a\f _sh e'di%)@ ?ﬁg ﬁﬁtaﬁelglg%a\(@yeﬁtékgl dtzrectmns

along thatwles bfthaiface pamdidt i daetentramen anFi’iﬂleﬂglﬂiEBﬁlEl andcd ﬁ}ne:sﬂcfor

 remov oGRS R DG D6 1B BRASMBHLA s b L2

: Hc_)rlzdiﬁal Kags ﬁ?ﬁﬁt Q@@%g%bl'e @BQuttéﬁﬁf@ﬁlsth@g) %t@(ﬂﬁalbilﬁys\ﬁfoﬁ %@ di.sposed
in the @)tbtfaﬁri@ erlhg, hovmpnjai flaps @b g.m)s@dtasmﬂ}y red¢taguldr-shaped ﬂap members

ot el B R e S PPk Bl A a1 o 5P dupor

30-

alr out 1n the outer peripheral direCtion, and a

pins dikpdeed bedﬂ@ [Hn@itﬁd:iﬁﬁLdueBﬁéﬁi end Ptk $bli 6F @E hbAgontal flaps 35 are

impel ler.- 42 wi |l be described using FIG 2, FIG 3 and

:_ rotatmgl[y@rlven by a motor (not shown), Whereby itis posszble to vary the dlrectlon of the

: _a,n' blown from the outlets 32 out mto the aJI'—COIldItIOIled room.

PrmclpallY dlsposed 1n31de the casmg 2area fan 4, Wthh sucks the air m51de the S




- - air-copdjtians

"-Here FIG 3 is an external perspectlve Vi ew of the

inmpeller 42. FIG 4 is a view seen 5 fan. The fan 4
‘includes a fan notor 41 (drive mechanisn), which is =
dlsposed in the center of ‘the top plate 21 of the

casin “and aninpeller 42, which is coupled to and
%ﬁgmy thigugky the 1plpt 31 efithe face pangl 3dntarthe gassne# gnd bjpws the

e air out llﬁqh‘% xr%%ﬁer%.ﬂd%elcﬁges e ?abﬂegfjex%gﬁré%f Fln‘glflge ot %)ose(% such that it
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'__surromdbﬂrélqmmnperml’reeyh:étatefaexchanger 6 is-a cross firned

eat e anger panel fornmed bent such
i’? fﬂfyl g eolerﬁﬁFélt Flﬁg %meer is 3y af?étrsyrvefg I pEeftEne Qf centrifugal -
_"fiﬁﬁ farPRLIRXEY %9‘36‘[0541 FRIMNGRAS éh fs?lgsr oG '?ltle center

I pe to an outdoor unit not shown SpOSE out oors

. of the(mrp plhte 2liof ¢he cEhimg e and axickwiges2, @Vhld’l is onfipleditoeahdtrotaliegly

* cnveriR b B8 B e RRSGRH T o Uit RBO S e

1mpe1176h11§w111B@desbﬁgédlﬁfé?hangef 6 can exchange heat with the

air sucked in by the fan 4 through the inlet 31 15
i ninghe prese smbgdiment dl heahexchianger Gris agrasoBesgube-type heat

' xSRI Um0 R A SR PR o
‘heat exdhang ﬁdeaambcte@ vif a R de@dnd @ipe® kB butideor it @@t $§i@in) disposed

exchang}gr 6 _is disposed. at the underside t he heat

outdoqrs ehig k. 6T herhgat easqhansﬁréaﬁ contjgresk to heiable to sungien peaRkr
T
cvapoRE: ulh L3R od I, APl NARBLIRSAAR, T,

heat eﬁ:haﬂ'gae 6a@hn Exchangahdat wsthaondir guokedl 1mMe ttired throviph the inlet 31
be. bl o out,into the air- condlt droomater

~ into thFﬁ%Sl%ﬁ? Goakthg A1 dyENE CPolEAPETALG R, fleﬁ g alt dupng Reating

~ operatlopey. correspond to the outlets 32 of the face panel 3,

and drain a water-receiving groove 73 that is forned
i nAdtain parde fasirekeindhg diain wetat genevttethigethe Gordrasatioaadiairbeme

s e AP s BBl I oS 65T

drain pafirelk btdchéd toothe Idveerfaft of theScading R0S GUke idraih Beh 7 Mchidel @h enlet
71 of the drain pan 7. As described above, an airfl ow

hole 7p frmef! sughthateiticommunisaigs it dhelinlat 34 of the fagd eanel awdet holes 72

o SO Sty ok L3S Pk e LU

Water-i‘wélemégrcﬁcmeﬁedhﬁu@ Forinbdlin ihe vRA¢rEide iof dedRatdxicharidset and
et 31 of the face panel 3, outlet holes 72 30 room

'rfecew‘? %%R’eﬂatl% and heat - exchanged in the heat exchanger

FMEF%JE ULEHT Bofth 5 0F gl!u%%l th&kir i‘%‘;kw EHT)%&B% ﬁs[hﬁfs 17 @

3 (exclu |ng part of an”e
1mpellgr42rmf thafany is dspuszbesnﬂlednbchelhﬂﬂ)@cﬂ ﬂ&rﬂiaml;mhe' 43 (main

- b el tﬁﬁm@ewfp@&ﬁtfoe@dﬁ gt SOrRigRaG S Teads

i from ﬂmmelt 31 byindifsRasad Ploaddth Beash gi ha‘ﬁ&@ﬁﬁ&r i %éﬁeﬁ%eﬁth 5,

30

posite fromthe fan 5. nmot or

the end plate 1, _
- the draahp@h?; mﬂifafan dread ﬁh&lgean&ql@ngte 6p| Fhe pirflowpothdd cemﬁgumdmmh that

dWI ches

- thoairplp BERRWEPRG B8 o Bhionsh RO ?@Wﬁf‘%\r’vﬁg&ﬁ@ g2 sond’ floned
room: i§ @kﬂ:ﬁ(@@ﬁfﬁxﬁ heat—exchanged in the heat exchanger 6. - _ o
o _'-(2) Structure of the Tmpeller - -~

Next the structure of the 1mpeller 42 w111 be descrlbed usmg FIG. 2, FIG 3 and FIG o

4 Here FIG 3 is an extemal perspectlve v1ew of the 1rnpe11er 42 FIG 4 1s a v1ew seen.




=the center axis line of the shaft 4la (i.e., the
“.rotational. axis l'i ne of ‘the inpel ler: 42) - an'd R .
represents the rotatlonal di rection of .the inpeller "
42, The end plate 43 is a resin-nade nenmber -forned
that a substantially conical 10 convex portion

- .fmmWﬁ%ﬂ@&e@x‘ﬂB@%ﬁg@éﬂPﬁ@l?frﬁ3’@%8@5]) in the center
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15

pgg etlllafﬁfglg mEAlf}ﬁﬂéluégs'avcﬁsd %pé&‘&lﬂl%%@t(fnmn gpla’ce) coupled

I'es st n

- to the hhdfe%l of efithee fin snatbr 4 lh plurlsgven du éxeq:rdsmmﬂaaa]mnmt) blades 44 _
' entrjic c he end . p e 43 are forned
| amulacfﬁefﬁ%’ﬁ %Ob'af{ ﬁ‘?éha‘{t@ %ﬂ%@ﬁ@? enfgpht?o“’a’cfaapeﬁﬂ %Oméhe fan

motorf4'lx§rﬂi drOuhifr S84 ﬁﬁg@S g‘»ﬁdéﬂ]ﬁte}a&lgpd%le@ﬁ%hﬁﬁaﬂ{ %ahhﬁncgbéjﬁe plural

opposite from the f not or” 41" suc

' bladesc%/l@rtwa@ itsolfand thehmndplate 43 ircthelshafydiaéatiohol Bered @Oirepresents
d d t.
*the el iR #1050 Fudl e U PR 558 A R Ry Bhe 40 and R

represkt§ tHedBtiond) dirkStiochbfftRCRnpllet 4,2 end plate 43 side,
~ .plural (five in the present enbodi ment) guide bl ades

46Bhepnshdate d3 duie resinhmadq meylbgrf@m@fh@chébﬁt alsistarrially conical

| conve:%i ﬁgrn{og 4%Q g{;tﬂ{uﬁgss féwg%dgqg% fn?fﬁ. gn ﬁgah% %r%og |ﬂ%1eé&)£f 191% (five in

the pr@Bﬁt dili’@t:‘lﬁnélﬁ) c@ﬂlﬁg tltdokk dBb coppesifg I(ﬁngfolds Hernsdelasuch tiat they
the -side of the end Iate 43 5gé;)gosme fromthe fan
are arrﬁ%%eéronmozmen%ml%ﬁ theend platartoae fermediin theronge pertion 43a.

' .MOI'GOQFSIr hﬁlﬁﬁ %@4/ fr§‘5q§ﬁ dd foqﬁe § g% bfthe %F}d B?zﬁeé@_fatttﬁé §49 Hpéé%ﬁe from

viclnit an not or cool's not or
the fanmdtdr Hé melf theftrthe hulagna{en 46kowans thotpburt heolisg aie holen dilslen a state
er 42 via the cool|

- where e i EREd e vl GG B e OGP n e hib cover
46 mcﬁﬁt‘@ bn ﬂ@surﬂ&@ afihd eﬁdl ﬁﬂteAﬁfB dide, pLB&I ivs Hame%rése% eﬁlﬁaﬁﬂﬁem)

mber that protrudes fromits outer 25 peri pheral

. : gulde bledfw 460 dnsmmddsut:lh that ﬂﬂeeprcamdasadmllyap dihos clue o thegressure

- 20

25

41 pala 0§ ﬂetailrdﬂawn@uew@ ougr IETip

h.

PR SRS RO SRt
‘and thélstan@ﬁﬂé@dmé bLths kiRe Ui @Wshik P AR en@ 141883 bppsias fibth thElfsa motor

secti onal wewalongBBo FIG . FIG 7 is
orpl sidepfthe Appslier da passes thypugh the

ch1n1t? %?ﬁeffgﬁ)mo r4(fW sglg ’ﬂxﬁlu%‘,oiél FEJIL@ t??erle et ig’ é%.\(ﬁ 1?18% into the

romarrow i'sTa sé |on
space iabida theRntpetiér 4’2"] G tHercoblieg ik bskes 43&3iﬂ1ﬁd e plate 43I‘m1d the guide

| blades?égg?glpif are resin-mde nenbers that are nol ded

ub cPYS 0t he end pl ate 43 and the. end ring 45.

IR B 3RS i, 00 P o

- pefipheliaiapcaftldn tawegd #4fs.inlet Bl adie aﬁ;ﬁoanhesﬁmtopemhgm tl‘lemt:nteepm'hon

S L R U e W

- schem@cftdslwltewoﬂébfﬁ% bidags gnd Fing 1s4a5se%t19ﬁ‘a1%h%®albﬁ B-B of FIG 5.

ler 42 is seen in plan view, - and formed suc

FIG, 7u£hmectlhleal airy plong Cofof BiG Sand1@4bis a \ncwerssmﬁromBmMIB@f FIG. 5..

oo e RS RS Bl Sl b iR S
30 3

5. . directi.on while tw sting betmeen the end plate 43 and -
‘the end ring 45 (called "three-dinensional ‘bl ades"

- bdnégpresent embodimssie the Wadsd 4t ﬁ@rmmnanﬂedmme@gélaéwglreolded -

separa@gzrirrelﬁ Qhe éﬁ‘ﬁ p%tgiﬁg léﬂl‘l ﬁ% nﬁ rﬁlg%%ep%g end of each blade 44 is ﬁxed to
. the end plate 43 and the' other end of each blade 44 is ﬁxed to the end: rmg 45.. In the PR




o nanner (tmo steps in the present enbodlnent) tomard
~the inner ‘peripheral side of the inpeller 42 is -
« formed- on the end portion at . the R direction side -
7(ca||ed ‘front edge portion® 10 bel ow) -of -each of the
bl ades..44 -conpri sing the three-di nensional blades. The

c preserft cBvodizergs caghlpde fbhasioowingabaphwhera es epdhpottign dfe artheend
s 'plate H ﬁd@ﬁhﬁt@ Gurbag bé&%&@@hﬂ&l glad ﬁdfftthh %26 %{ B8R4 ﬂn%\hS 31de when the

negati-ve-pressure surface ade 4

. impeller A2 fsoues ircledviewt and ik dormedeltiethat@ie ché pomnghs 44Eeandn44®t
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N TN TG TR T

shape 1184l UleRd hitke ARRSEreSfiod \Qﬁdé ﬁﬂst‘fﬂfg BdelvEon thg| €nd plate 43 and the end
negative-pressure 15 surface 44f is the surfaace of the

" ~ ring 45|(@élled Ztﬂlweatbm@gsmlhté biadnsé’rbquf) pheral side of the

ngg"a Fpgesgr} gg@galé‘ﬂ éur t ﬁ g?é) gosrjtton ﬁ% Ok glglg in g stepped

‘mannérttaxd)ttasben Hehprbaet BEbSARERY (S harB ehd nﬁar@hpﬁéraleswa‘ oﬂtﬁ@

i-mpel ler 42, 1s a_positive-pressure surface 44e.

- impeliepd2 Eﬁrfégé?ﬂz orsihig gad pehion abtha rFaﬁlf‘?Célﬁfl sislggeallsd 5 frrm@deﬁ portion”
 belowfPARY IR iU pbinifind 1Bt WEE QAP LB’ The frarcdee

angle pRYioS muelmhﬂeeﬂte [Fadidtion f pftvt:ﬂitﬁlthél képRedtion i (aeﬂdnkz@tbm a

' ‘rear edge _portio of each of the b| ades 4
Degatiygrgresgre Burfice daf o @8@ Elas? 2@ PSR iesarrflaw susked o thﬁémpeﬂer 42

through4H& hﬂét@ 1%hd PRl rﬁtguth B&s PloShdtk Tovihrl R (ﬁ.\?ﬁ?}j)g f)lhtzfael@gd]e dby the

oundary between the positive-pressure s
blade #hendegaitibutes pr mdseingths mofsa of thedhn 4at Hetee theampatbadegmessure

£l ck I
sutacR A} SR 55 e 44 i e PR SRl e 2
and th8 Qé&?dbe%glb&t@fﬁﬁﬁ' tHRWHegdt BT shtuPHECI4PEE ) ﬂﬁ@ Qlirflce D AR blade
by the ade 44, 25 and contribute to reducing the

4 facmgl tbeontf:r paripherahside ofithe impellpe $2ain @ positivepiesefre surdace 4de.

20

.25

Cr e, e APt B SRR BBt B 480 e

. shape W@ﬂﬁ: duertpeéiplivi g seitofediadicent2 ardlfsedWhahe blbpdsﬁe end

not necessary to inprove the noi se per f or mance,

* portiongy (e RaPIcEDR (celled BeBsadge poians below) PR e e Wirips 44. ° The

plural gé}g lecg%ené)rhﬁhﬁdhs%ﬁ %gﬁldet A€ Lk 8k fe%ﬁ&ng ﬂ%&é‘@%ﬁlﬁ#@%@@% at

ront edge portron and rear

the botudarbbadecBihe @ésmmpi%sdrdﬂ surtiet dilé end the mugdtive @rasutesarface 441
: : bl ades 44 w | ] be . Each blade 44 is a
- atthe Regy g PoTtigROf Wﬁgf’s hep aaﬁowosagkashm@rth? gppddlgr #3 dgough
- the lnlwdlt drfdthe bé’l’t‘in%ﬁ%l §1sfbfd()§godt%\§v£l% thé ?ute %@gﬁeﬁ?ﬂé‘ fy teolade 44,
e S

ring 45 cover. 6l (sec ur

_ and copb‘rl:tulta)m)redumﬁngjhe neisaof the ffedd.. 1The shapdrsemkllnadfbetmﬂyhésﬂont edge

. angle 1%3\,‘?‘8 t e u’fﬂgéa‘% a%ee b agg% FPP Hn’éé’f‘i"gﬁ? %Bgs and |

....-numbe@s 1 tRE i?dséiﬁ cR@ANinRAd pﬂs&'ﬁﬁbnﬁgﬁ no‘t"ﬁééé@saryz@ 1m%¥dx%"tﬁ§no1se ;

t owar d the bl ade cover 61 si de, plural (three in

. performpecepit eeeqttmmbbnnmary I dldaosedhteﬁoﬁledse degle porsinn 44c and the

30

- plural ELRE0 B R AL BB e R i S e PorBB 37 e

‘44, - a plate-side edge portion 56 formed at the end plate

' 43 side of the 15 positive-pressure surface portion:
j\I ext, the detatled structure of the blades 44 will be described. ~Each blade 44 i sa

L 5 'hoIlow blade compnsmg a blade body 51 (ﬁrst surface portion),. Wthh is ﬂxed to the end

Fe .plate 43 and the end rmg 45, and a blade cover 61 (second surface portton) Wthh is attached_. :




L w theS@glpbpeésbbsée% Blicd v |
| beuweORH B BRBVESH A6, A4 ando i of he

10
. formeg astht endring &5 side of therpbaitioepedstire Bubie partRmEﬁ:Zr b Agar sigheside

15

20

- 25

but '
- edge pgﬁgﬂnenﬁf@r@?% thy rea,

- The positive-pressure surface portion 52 includes, in.

~its substantial center portion, ~plural - (three in the
present -enbodi nment) -annul ar protrusions 52a that
protrude toward the. 44f excl uding the rear edge-

C T AR T —

negat i ve-pressure-surface %Iade 44 _
( Sﬁh@blbde:bd)dyyil it hlee present endgeadmxamt is aplad-likdmember prlnclpally

conral R S RSP 51 b e 0458 Sl

‘the bmrelmgmlﬂmmme%dge oﬂea:ofﬂegnegaeveiﬁemggueeemr €The

surface 44f T(specificall he portion of th

~ blade pexgadi irethp lpwsmiremt@dmﬁmtes arhletekiﬂ@dnembmtprlealpam tdndiguring part -

 of the B R erARER w4 FrpBePadl Do ag Rt s b PeaBRpsurface
- 44fexgmg@|tﬂ@fgare(ﬂg@p@gmnggurl ng the p03| tive-pressure - L

surface 44e of the blade 44, a ring-side edge portion
53Th bladelpdt> 1tineondteayrad by Bwitiicduesnresteface portion 52

Conﬁg@ﬁgé{l{g éﬁ?)ﬁ&%%—%geﬁgtﬁo ?#E&%%(ﬁge Bﬁetelbﬁae%% afl é%@g eﬁggf%rﬁog 93

at t rear edg

portions S%P, which are forned at the end
ErisHly-SitkrerosHHGyPreRIr e SUFRTCORPTBERS2, 8

front e?gg-sﬂg %g%%ﬁqrﬁ‘& 5 f el ﬁgfh\%' nt @&é@%l&eq{f%la@é}gﬁﬁze-prﬁure surface

lescri ater t he ade Ttover

 portion bRAgndiaddatbeily eégrdpcpmon 56 [Hoﬂiﬁ:d at thefend piate $sile bhtits i t

...forms an nd surf e where the distance between it
POSIUVERICESHE WHACHRUYRR 28 pecones shorter in a stepped

e RSosithRREssie@BFaddbdriién §F RRRRALs, RO AIHIRRE (fehféFbortlon
the front edge side toward the rear edge protrude from

o | plﬁral {theeedu tfeaesent enabrslipey) anvdarpressisione 528 that progrugo tavvagd the

e blade cover 61 side toward the bl ade cover

. blade %)fela é alg
: ‘of the blade 44. The ring-side abut nent

porﬁd issiBSkdgareridy SEdchideda iihakide Bedy dlligpdreés 53a, which

ge-si de, edge portion 54 configures the rear edge

..extenqﬁ éwaré theoladeoveral gaaad phral{fhicq indhepresent ﬁ@baqhmeat)

S SRR RGTAB, OO ASREI B RS A, 3 i

- body enfi@oftionrfidaadgd egans evhitfh 4 ﬁ@-sude adigeqﬁgﬁaon 63 meectrrhee |1;ttas) of the
: gai t whi h r edge-si.d -
blade W@%@f%@ tr@fg)ﬂ%f qqar 3@065%% p %‘ggw?)éﬁat brms an

end subftd Fh&e ﬁfeedlﬁﬁ%etﬂeﬁvé' Qf mﬁqﬁf 1&?}51& eQLE H?:Eozh@sesh gher ’61 a stepped

‘negati ve-pressure sur ace 44 e cover
mannef(tere‘erstap‘s ireilg presemiendddengn) fromihSHomadie spde. ezswatr& ¢he rear edge

it o BEHpARAR], TSl 0 A Pt g ey

80
L - the biagp 4&;@dﬂp¢1§desﬁlpq,wpraémjxée@gedgoww described above and a rear
= o edge-s1de abutment portlon 54a whlch is formed at the front edge side of the rear edge o

. protrudié"ﬁbﬂﬂqmﬁés@faﬁé bBthe fpbﬁﬂ{re-pﬁgﬁﬁe $irfiRe bHoABN At H&rﬁlh&rbover 61 .

is forimed at the rear edge side of the

 mdeKw%mmﬂmé@@bcqwgﬁé 5 portion 44c and agai nst which a

O R BT 0B RE b O R (R h R

- pesmver;ﬁésemte seihaoidernt }he&e@tcwge fobAivh of dgenchhithe- eemfemrface 44f of -

portions 55b, which are forned at the rear edge side

- .: protrusmns 44d and agalnst which a rear edge 51de edge port10n 64 (descnbed Iater) of the
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-'portlon 55a and agalnst uhlch the front edge S|de--=

- edge portion 65 of the blade cover 61 abuts.  The"

._ .second front edge-side:abutnent portions 55b are R
.forned such that they protrude from 10 the surface-of
he p03|t|ve pressure surface portion 52 at the blade

= '-bladeé@)‘(ﬁélﬁ @hutsi de toward the bl ade cover 61. ‘The

Pl ghensheapedns Rl bR 58 HATLHISE: BaRbALPRRI S b8 angle..

X pot‘tloﬁ B4c antle podtivd-pleeduec Sfvfacapektian |5!2$1de; ani 1ngluli£si eeﬁt’éﬁﬁont
: h are forned i he_pl ate |deb ti ol
edge- %%eagbutiﬁsmaomo aewhish 1Y formed i he it %h% thgirentpgee angle

portloﬂ 1430 Qﬁ'@g% ﬁls@%uﬁa@ﬁﬁ'&ﬂ ’éﬁ%&%dfédg% rt?ktﬁ;fne?%%dggcnbed later) of the blade

edge. portion 66 escri ate | ade cover
cover 61 abuts ,t dnd pblralc(ﬁvb oulthe pessntmtbiodirhdng) sotrst Gontiedfe-cidanbutment

vortiof 4t it T sgfheert Haf it pEfbe R Soat Sfisside appment

portioh38a Eﬁcpﬁgmﬁ@ dBicH e fieht éd@@ silelegh pbiioR®8 -of tHKladd (ﬁ‘ﬂ@r 61 abuts.

cover 61 is configured by a negative-pressure surface

. The sqsgnct front @ge@uhfaqbgtmeinhgoruana 53t are fymed guch thet theeprotmde from
.10 -
:_bladeémmedge portl on), a ring-side 'edge' portion 63

e sl ARl B0, AT BRGS0 o 5 R R0 e
forrred at the end ring 45 side of th
nedbs Plole-sifecaign pertivnrpdeeudrsranlap-sele, bOéY eRdporEigy a6avuch
extencsct@sma%é b198: 8 ef 81, gasht hd1e sﬁst%gggslatﬁgh@re 5k88hich are

gati ve-pressure surface por Ion

' formeé dgﬂae plateside hedypard povtior656af orliee dlititolé héb fsraostit-skapge long hole

dlsposgf'i : 033 féhets%tﬁgfegee g@%élveosfcbe%%g %%ﬁ%ﬁh@égsgflg#@%ﬁ% Y € cover

61 at tﬁé”bﬁﬁ@ﬁod%f 51 §18e AORE SREIMA JRNRS SEHLE phid-EiRE %ocﬂ’;péﬁd' Iﬂﬁ‘uon 56a.

he negative-pressure surface portlon 62 i ncl'udes

The ptpﬂlttmmtg lfaltpéeisiarcitchiar hole disposedrmb i it edigef dide ofithe slit hole 56b.

62a. t h de t d the bl ade bod
PR R e 6T 1510 BRE P e Bt e S ons
conﬁgﬁﬁﬁtg ba&t BEMe nBedtRe-pRQSit isMi€ader4as sEhe bmefztaqspeeﬁtcmwa ﬁlhe portlon
of. the bl ade body. 51. The fitting protrusions

of the ﬂ@gaﬂvamﬁssﬂiﬁ pesgseidt ﬁvgsluct@eﬁls geariedgq pestiogle mﬂeeeldﬁedgh portion
63 fon%g@ tﬁb e 4&{1% s sf&g%{ ﬁl%%e%r AL Sp%és%mlers e&) &'tﬁ b tljé% edtge-s1de :

negati ve- re sur

~edge pbhﬁ)nm%ﬁn@bﬁ}théﬂeaﬁedge sifelif %ﬁ@gaﬁ@d—pl‘eb‘@re :ﬁl‘ﬂﬂc@pcbﬂhbﬁ 63, a

of the annul ar protrusions 52a. at the blade cover 61
front edgeraidg gégegrortion €$ forped aijibe froat edeersisle of the negative-pressure surface

ortions

_ - poﬂlolﬁ’@?'abﬁé%laﬁ %12 Euﬁéﬁlbﬁggfﬁﬁ{eb'apﬂleégdg atd PEsill ij@ t he
25

s agal nst the en

_negatrffe-pltessmge mfaitepentmnsﬁzﬁza at the blade body 51 side.

g e o o a0 03 A Ste? ph ARG R blSens

. : :embod1me_r_1t) fitting protrusions 62a that protrude toward the blade body 51 at positions
o _correspt)uding f().the annular. protrusions 52a fornted in the pos'itive-pressure surface porticn
I 52 of the blade body 51, - The ﬁttmg protrusxons 62a fit into correspondmg TECesses in the
80
| ; negatlve-pressure surface portlon 62 at the blade body 51 s1de abuts against the end portlons

-' centers of the annular protrusions 52a and are inserted until the surface of the _

o :of the annular protrus1ons 52a at the biade cover 61 s1de and/or until the surface of the -

R posmve-pressure surface portton 52 at the blade cover 61 side abuts aga.tnst the end portlons SN




-ring-side body end portion 53a, and abuts against the . .- - .
. end surface of ‘the ring-side body end portion 53a at
~ - the bl ade cover 61 side and the. end surfaces of the

ri-ng-side abut nent’ portions 5 53b at the. ‘bl ade cover
61 side. Here, the end surface of the ri ng-si.de body

- oftheéﬁanemmwns@eatareblnewsmw 45 si de pr ot r udes

BRI R R R L

" ring- sﬁiedaoﬁy B@d Abrtivh d8a, aﬁddbﬁtls apdhityhe dridesuefbek cﬁﬂlhé hﬂgl-srdé%bdy end

10

fixed to_ the en 45 1s configured by t
portiop; Sdéﬁ%ﬂ’dé’l@dgévi?&rltsﬂf%rﬁnééh%ndt eapgs o @Wﬂd%&b@ﬁ@m portions

53b af. 1%1% b{2aB Yoo 8§ s geI—f% d%d.rfﬁ’de dike ﬁh@gﬁe HOX end rtion 53a

~The rear & ge- SI e portion 64 “has a
at the ahdrigg theide emtneieg d@ntlgté‘melmhy eomdthmendﬁmg %rtﬁamﬁreteﬂd surface

ntte nd surface,of rear. edge-sid ut
bastind gl 63 S0Cca0 Be 3 e de Ao ienRsohe end portion

- 44b f&e’@ﬁ) Bk €fd ﬁggﬂs e%hﬁg&e@% %&i&@é@%ﬁ%n&ﬁf 33 & hOblade body

front edge ang e por i on

51 an@hé@a‘mgv&dm@smrt@nsﬁ}rdfah@blp@wt«qven652 side, and abuts

5 of . the.f f
o e g bk e R o s & e e B st Sfsonide sgge porton

B 54, andlaB@tsABSinktEe @r[lﬁsrﬁifdéé @ictﬁé réif eddiesiseaumtedtiRRion 54a at the blade
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edge-si de abutnment portions 5 at the bl ade cover 61

cover§l gile. The pl ate-side edge portion 66 has a shape

por 1Y SRACeRESRUIETR ) o3 it PR L Ao BF el ofgpmet

| .portronlr’-lélt: at thi degdivdyprasmete Poifide@ortidts? dde, ahé ansagaimg thé%end surface

An _engagenent pawl 66a that is |nsertagle |nto

~of thetfﬁeeféqrrt gdgroties gptmen POFtH 13&t Bisdladergvardlss:
surfachﬁ@ftﬁ@ ge&hah%aééuggggepdggﬁ% B@gmﬁg 55@% tﬁé‘glgﬂé’th}ePHI glfde

pl at e- si
si Wlbe pHéergide ¢dpe portiani Gﬁgmap awha;ﬁ:@onmé end‘rmn‘fase ofithetrimgtside

i t. does t trude. fr ce of e .
body GLIRERE) G- BHUSPUEE St OF S S egeT Hira i bad coghportion
56a at&héiend/hegus hgefiAd Eﬁgrgae%t 1262 662habRehsehBINE irit6 thel Sk Aole 56a

he slit hole 56b. "Additionally, the end portion 44a

from the xedriog 46 hde évrp Hietend 4ate 43 idafy fyune@lattthe eibportion of the

s LGS AT 30 R O 0

- that 1tﬂhes Itdt i fioen eeegﬂ‘@he&e Y thie e isidedotif en@PEEgR FBLAL the

a of the blade cover 61 into the slit hole 56b
end PIP-W 4t3tﬁé,debW}é@ethe ﬁe;ngmwé ﬁéa haschcan nseyted infq the glit hpde &éfye

AdaRiiy B ol fondge ey 1B Mol Rt BY Bl it B et

edge ﬂmﬂrdro% sfxhe blale bedyf $Ir aeidhé plavesdde tdpe ﬁort&dmdmdhe Etheiaﬂzer 61.
because the 30 bl

hlﬁg of Qvereygd@fgghgetleg tesapageniept Py G of fhocilads cover

5 361_ __inteﬁx% _sfh?ﬁblhggh ?ﬂ e 'b@aﬁ.l% be&( &h 'Eind dﬂefeﬁgéf Mind the g& Boﬂnhgé’ 63 0 66

30

are:renove romt en t are- nol

of the bkde asyertﬁd interth@edge pbitens ﬁad@ 56 8f themde blody al. Thus the hollow '.

*space 53 B4 BRRGES Dtk 30R S e B8 AR Pttios bt chfe me

blade 'Qdcg/'mt A thé‘Eﬂdé B&eyB1: Qfetseﬁdraﬁeﬂﬁinblﬁ@@lthﬁé afezfeﬁ@@stﬁ&wns on the
uce

B direction in Whlch they are removed from the mold when they are molded and itis easyto -

E ,'_enlarge the space S even in a three- drmensmnal bIade such as the blade 44 of the present

| ﬁ'emb_odlmen_t Thus the hollowmg of the blades 44. can be promoted and the werght of the .
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_InC|dentaIIy because the hoIIOMIspace S (S forned o
- ‘between-the blade" body. 51 and the bl ade cover 61 mhen
-~ the blade 44 is- assenbled as descri-bed above,-the -
,blade cover-61 tries to deformtoward the blade. body
51 when a load is applied to t he blade cover 61 in the.

'1mpell§1‘62&%teb€b@d9@°§1 direction. However, ‘as described

be t mechani.sm | s.
h%% ﬁg? b%gﬁljgﬁ@eotﬂﬁ% s%ragesggstfge cﬁgetvrsrr%%t%le giaﬁg B3 gy 51 and
the bI:[cEtoalvéli 6lgwhéieths bgde 40fs dshanbib@adedddrilnd 4o ey, eld blade cover 61 -
ch portion of the blade cover, 61 from bein

* tries toydplgpvierare i dadafeodss SAdehepddpadic applisd g thy 'e}a%e gayer 61 inthe
;bhdegpgégp%ﬁ dBohhe bl ade cover 61 in the direction of the.

y 51. Specifically, the 10 center portlon of
t hHobleagteasatesaibed belosv, b dtage lshape reﬂamlmg thedhantsmi is dmpbsed in the

‘blade gf p? ”ga%tpﬁtt%dhﬂ%t ggggﬁ%ggﬁg c§ aﬁeﬁg ﬂ?e }glggeuiéf by preventmg
| each PRSSSH dUBe BILES SdVef 6 B Hbifing Mﬁuﬁéarto@%'d%e Eﬁ&e Bbgde when a

cover 61 and the annul ar protru3| ons 52a forned on the
load ipanypilied Yethp blwls yoeer HUif Swalippotion ofths bladé bedyeS bl fipecificalyy, the

| center%%gcgogll %gbé;éﬂ%éeigovttelo ?ﬁt h e{qﬂieﬁ: ﬁsl’ilgh al'gtgt g gcgttdg qr}@(%g t(%\g%d the blade
" body ﬂu a¥a tdak of ﬂlelfﬁtlﬁg)ﬁro&ﬁélﬁﬁm fodRed QYE Qieﬁd%ﬁelﬂr@s@ﬁe Rathice

as a result the end surface of the ring-side

portiog éa of Brbladsrrosy Qifﬂﬂtiﬁhc Bl Dessions 52 formad op e

* positfiaftssite ShAlG. ABHLL 120 ARADRLLDS) Bl TLE AG8uRL o, the

portioabf tHeEbIahle&deerC(il\m the&hdﬁir@eﬂriiaﬁ‘i]d:e it heained] seeh thacies rmfc deformed

ool 35 SRR R 050 Ll T L 621 S
fy _
e D S Ty B g

body emg:ertmmﬁésa@dge adct booly 564 tHe Hdvle doberddl sidevand tBd end surfaces of -

e ringeie 4R Boitiven oo o b HOSASPL AKe” piiMe e desy odee Bprton

of the bi¥de BbR4 &1 @@fee‘meelsucﬁltﬁe& it BndOdefbiedl bR (RIBRIPBEdY PN as a
of the bl'ade cover 61 is retained, such that it is not

result gifthe rens @dgeoside eflgeipertisinaeofsbelylagd coves 6h abuiting egaist th@e%nd

- sutael P 89 e S R R B o B AT R Sher
- side. eAlige,-thé denedildt Bfion RO KX vabel Bicthined Bhad@abRéyndl

the bl ade cover 61 side and the end surfaces of the

R defon%d@wardfthehka de bed: . e sult vk the fruit edgmudsgigeportianes of the
o blade ‘giiv@ &1 Gfdo %.\t%k Hlt% en&@ﬁr LOF thetiﬂrgt ]‘B&g = ?@sﬁé ?bl!.jcﬁlgat portion '
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de cover he en pl-ate s re

' 55a ofshcbladldbddyi 31 dt shertsiadedmiver mesidé awbthd ehd surficadel thesyeobd front
CRREEE as a result of e epgagenent paw. 66a formed at the _
-, edge- Sp:ff Abutras eoeegeggbil&tﬂ%ﬁl e eayes bl oxle bl\@af'@vee pogtjon of the

| _ blade &ﬁz'eflsl by g@&%@gaiefhb% Jig rétéuhéd@ ?ﬁ? F@lgnhiﬂolgy%rd the

| 'at e- si portion 5 y bl.-

blade EME}MSI adwereslt uﬁitha esgagaohentaiand (1156mforfned |antj;131pEwe hlldadége pbitlon '

45w, I |

oot i@l oS PR ardr B ed I BBt 108 B pRe pidepony
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end poRtiSiESdd (TR bludEMsdy(s3howi ng only:..the. vi-cini ty of.the
““end ring 45) along GGof FIG. 4... FIG12 is.a
' se]ﬁextothg fstrycture and method of fixing the blades 44 to the end plate 43 and the

. end ring 45 Wlll be descrlbed usmg FIG. 11 to FIG 14 Here FIG. 11 is a sectlonal view et

e . '(Showzng only the v101n1ty Ofthe end ring 45) along G~G ofFIG 4 - FIG: 12 isa sectlonala Gl




 view Gheviseenh thezﬂwim%f qféh%@ﬁ Mt aleasdl-H ofifig:- &

i ew(shovm ng only the vi i n|ty of the end rlng 45)

~along HHof FIG4. FIG13'is a partial plan view of E
~.“.the end plate 43. FIG 14 is'a sectional viewalong I-I -~
-~ of .FI.G: 13.: When. t he bl. ades 44 are to be fixed to the -

end ring 45, the plural ‘bl ades 44 nust be di Zlglosed at-

s JEEDERL A g PO, 9 LB Rt ytespeeed

ri ﬁ@zeﬁlthkeblgdﬂsdi@r arérﬁﬁllftaﬂ'bt@lrfb itige ednfrigghs; & phyral biedssrid must be
the bl.ades 44. at the,end ring 45 side

. rti o s 44b
- _dISPOS(eg GEEY ?’fearlurl?/f E{“ﬁé PPRIHEDS PRba BEgrsids epidesnechansmiof ppsitioning
 the blt egqg l@(ﬁ%&@d Eﬂth@ﬂﬂsaéli%‘? 3@ loP e%r&%nt%q%dnﬁéﬁtt ' ?H@nﬁ% sftata guide

e covers 61 ting recesses 4ba
mechaisen fsoonfiguded by He adgortiony 445 oﬁthé blaties 44vat thi endheing Afl side

* opec gl BB GgsanaiEle Buions S L Ae Porls St s B ice e
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by thetfﬁténg Tegesseift

| pomoﬁyssf 8€@e Bfadt B@Véré agp ankids fﬁﬁﬁg/reeéyaematthﬁraré&%nea nI A8 end ring .

-~ end portion the end portions 44b of the
45 ancbmau'efblcll&mndtmeu@md%buqag bﬂ, Sittsd.d eEashof the fpitisg récossesi4ybas a

stape e SRR EF RAREE of e Ao Tul pDctinae o e gorion
© 44b. 4Bnkytheehdipstgoh et estth®blatiésofisat t%d(rﬁ% didec@inl Bé, pobiti®ned

ring-side ed%S portions 53 of the bl ade bodies 51) and
hecandging #5a together in a state where

t hﬁd&ﬁgnﬁ%ﬁm%@% ﬂﬁ’ af%a!f‘i’ QSE{% eﬁlp%ﬁlgq;g bgt&e1aﬁ§ tihd &' PABkions |

recesses I ng ne

44b (spemrﬁctadﬂgﬁhe riag-sizfe eﬁgep@dtmdsﬁ dftheblalbodieeS Bnind the fitting -

Il owed and. be t hi

b
_receSSB%n%r%é P 185 stirers A %@P&W@S%EE]PQ‘% v Hied o e fiting

recessEsh@S ot NEbPBklWel@hf REHRM A, it O8hsfHidfBE o?ﬁ*eddlé&s 148 o8R! dresent

d where there are few .  strains.

: 'emboclmnsetrbem htillogved emd) be@nasg 14111+ ltl\lslpat;fmgb}cﬂb Iuefd],asertwalchng where

Blnepr b e AR5 ed BRuion i BE Weldidk 1St8frsﬁ+5%ﬁ[“'ff§ﬂ%@eﬁe§re fow

. Stramshl gher than that of the material configuring

.

the. bl ade bodi es 51. For exanple, it is conceivable to

madlso, when lesst avelding istised aeithe ivredding methodeit ipreferablaoaise, as

o . the mattg}%% Egl#f?%uﬁl% tﬁe e%dt}ld%dﬁ(f? Q?rga'(‘gegrf]al %ogeolﬁlf gaxggﬁﬁ%?ﬁeﬁg glggﬁrqlhan |
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that oﬂth@gla{éﬁalsdzcdﬁguﬁﬁg the ¥Rl b&ﬁe@ 51herd e@d@@léﬁ 1§é@cbﬁra*§1e to make
to the end plate 43, sim]ar to wh

- the colpr Qg@eteﬁd ting 4éh’éufﬁ|aafiéo mgke theeolor af ﬁqe b&dﬁdeéleaé 1 .’ﬂa@k Thus,

the wo?{?oﬁih%@ gxe@elﬁin aﬁ%@‘cﬁﬁ&ﬂc@&frofd 1:‘1‘1& hS bﬁ@s but a

at e- si gul nechanl sm the bl ades
o 44Eve$1 xdm—mﬂbesh]ddesmtlt dre to barfiedd tertheﬁléhckqﬂatb |46 spn'ﬂaemtwhen they are

: nbodi d h
- soced B 43y 0 psaftep 47 &S ABEBH o Bl tine =
h posltlcfi‘iE Elﬁﬁ ?a?éisﬂa %ﬁﬁe%cﬁhﬂﬁn@&gﬁﬁgﬁ Jjaé/ blal&eaPls ﬁi 0§édqﬁ the -
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| . wing-shpped pspiausienstdde et
T poﬂlﬂlgofg% a?équsertable and pos1t1onmg protrusmns 43d that are 1nsertable into the

edge 3 port| ns. 56 of the Ies 51 and t

o impellpﬂ 42 ef-thé¢ presad gmbpdimend n sTigoplate- stdwguiﬂeaue:hawmns cmﬁgu:red by

el e LERSHH L AN 08 AR B R RS S e

'.pqmoﬂsrﬁﬁdﬂtﬁ@mﬁde BotHePDISArd 188 bRt-RAOL, %ﬁ%ﬂoﬁﬂﬁls @d)f kA lady @vers 61),

“insertable into.the ositioning holes 56c¢c formed in
mt%(@gb@m the@aﬂ plate #hendpinge whish dee end .

o -P051t1on1ng holes 56c formed in the end portlons 443. (Spec1ﬁcaHY= the plate—s1de body end R T

Gyl @@parhal s




~portions 56a). The W' ng- shaped protru3|ons 430 have a
- 'shape: along the shape of the Additionally, the blades."
- 44 are fixed to the end. plate 43 by meldlng together
the end : portlons 44a (specifically, the plate-side"
e portions 56 of the blade bodies 51) and the:

e portwpe géar)on"sF he wm&dme@pwuﬁms Wm@—vs mabant abongttheshapp of dec:

10

€en I nser 't o th

. ; 7 penpl‘%galt E§V§J}g ﬂh% eﬁg’ Ph%ons gj-aat (<] en%ggz‘ggtqsdﬁlﬁ%rfttheobr}ades 44 )
at the en@prataeﬁlmee didbeapditiohed bpthe Ivhh@«@h&[}ﬂd PEEUs168E RS aritiBitle :

S|mlar to when the bl ades 44 are wel ded to the
Posm%fHHgP’fo%‘SlﬁflS %O%tﬁﬁe’ﬂﬁﬁlﬁ@% si de can be p03|t| oned by

tha q tfoga ??2 etgacﬂz? eV ral'ésfi Sto HaCerf etE *4? bPz Q%Z(#laé Eﬁggfhgr the end

protrusio thee plate

-portiopp#4d @peaificallgethe pthtpside edgepodidkms SBh:lfshe ‘ﬂslhx& terliks 51) and the

ortiona 44a. of .the bl des 44 1 abl e

portoR S il Re B th3aripe miebed PRt EF 3e ot WeeRbBIAR 0 e oA here

- the enh%&{on‘é‘@héjhé% Hetn i4SRLH % i %ﬁ@t«ﬁ g ph en@ﬂs 4% zIHd' i

when the bl ades 44 are wel ded t ring

'p081t1¢rt1ng protipsiehed bl elare sirsidar tasvkteh ehenldamlﬁlarewnlﬁe@mthn gnd ring -
: '45 itis greﬁr&ﬁlg‘%luﬁ%]ﬁiser% dlgEta? VF% 1818 ?rfﬁth ; omﬁlt ' a%ﬁmle{s%reelwe Smg is

. used abh@@elﬂﬁ@rﬁ@;h&l sindiee tb Hieh tRbl4Hes ok a}e’kﬁelﬂé@féﬁﬁé end ring 45, it is
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enbodi nent can be assenbled by the follown

| prefer@ble tevRgr @ the maderiaheondiegriag#istdnd méade 43.ramateri me hght

Hgﬁ%ﬂ&t he g%écf @%35@%%%? al #ﬁﬁt 1{1#1&1 %baf %531 are

asThaimeticby? of thaphdserg chibedinhand Ean eomeEmbled bjf t’hettbﬂomng
51 by fitting the bl ade cqvers 61 int

proceqUR TP AEMEsoed SKSHIS ATk A HIRE e it fhip thg end
plate 43 atn'd'tﬂtgeﬂ(ﬂgn% i ﬁﬁfgt St?%gluéé lBla‘aE%lkb%e RLdth e egzggéhlﬂé E}f blade

Into t tting re

* covers 61 toitee blade bodies H5by fifdag the tadd ddversi Gigntfthe hiad@bodies 51.

et R i ol A aR0E Buahridecs rfhte?@?‘?rﬂﬁﬁﬁﬁiﬁst‘*‘tri’éthe

end rif LS §SMtdHAR fithing RReREM Jal il theendi gt d

inserting the end portions 44a of the blad

(fJothomng of the

assembliyan ghechtase swhereqBe endiportionsoidbing the p{g;aé hladexH4hayerbesn Hited into
the ﬁtét?galiegeggef Jﬁﬁ% %Pseénﬁlgl%g %qgg qtugﬁ Ib%ﬁ%seﬁ(ﬁa% tﬁ% slgtgpﬁiﬁons 44a of

the blddes 44 arthe dddplate 43eddinackas widg-£15pee bidtkslohy 434 41l the
pl ate-si de edge portions 56 and the ring-side 25. edge

positiquina pretusions HXd affiee gidadete Y di dhers the endeortionsd4e end He tnd
pomom%ﬁheeblég sqﬂd(sé&ﬁic%ﬁg tlée ﬂgte-gd@%dgw'ﬂ‘lsﬁ S ‘55 gg% tr:hebnen&-mde

operation o I oner

edge pottioms 5B ef dierbladertstidids Shpsre Fixeé g the end phite s arddde Eﬂdlrmg 45 by '

or 41 is driven and the |aser wel.ding.. (3) _
laser“géétl%tl on of the Air Conditionerinpeller 42 of the -

_. ® Opgﬁﬁoéof%%lﬁgondlﬁb%g Wit h the driving of the fan

30~
.y .-_supphed from the outdoor ‘unit (not shown) to the 1ns1de of the heat exchanger 6 Here the B _'

_ rigerant is . ‘supplied fromthe" out door .
' urNext(met)p&hbomyaf the airleenditienaid veifl berdeséritmtl. exchanger .

6' en ﬁle air cond1t1oner 1 begms running, the fan motor 41 is driven and the

:impeller 42 of the fan 4 rotates.. - Along with the driving of the fan motor 41, refngerant is~

o heat exchanger 6 acts as an evaporator durmg coohng operatlon and as a condenser durmg

o heatmg operatxon Then in accornpamment w1th the rotat1on of the 1mpe11er 42 the air - . S

"h.17tie 8




"‘“fheat exchanger 6 acts as an evaporator durlng coollng

.';foperatlon and as. d. condenser during: heatlng

~ . ‘operation. ‘Men,-in acconpanlnent with the rotation of

'iathe i mpel:l er 42, the air inside the air-conditioned -
roomis sucked in fromthe inlet 31 of the face panel

. mSIdeehq #F- eeighmn@é rpq issyuckes! imrfepmn tee iplst B1 pbiheacs mepeld tbm:ygh the - o -
o filter Z}Lﬁrb(}r%rtﬁe 98 udlrseﬁ'(f) e ?nd-gtkgdesﬁ%f ﬁaéxélp aIkh're sba(egéﬁ\ﬁﬂ i®8own

he ou er peri p era

: out to ﬂ&:ﬁtﬁi‘ﬂﬁ%ehbberhl%ile W@B aﬁgﬁrer @2 neSCIﬁQQie&ﬂamchb@at €ds tevled or

heat exchan

o - b th h th
- _heatedplmheaheaéa%qhé%eer zmaﬂm ﬁ% daft)}remni Pt %ot drnthe

- .a1r-codd?t1$1jﬂe'dsro t}nstrﬁgmief‘ %béjfﬁsi‘db ofhR Al donﬁﬁﬂ)‘dbd i'db?[‘?fd o8 or -

I's coole or eate Here as snown i1 n

~heatedcentri fugal force acts on the plural blades 44 because

o et ROHOo LI e Bl A PR Ay Do the

 impellh#> Br 9804 RARGHITROR PN % cblarib2silow bades

10

attached to theblsdeodiesy
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" in the present gmbedipsant arsfeonfigured

that 2% ol BREG e ndRRFF ol ERY iranel P AIOAS bRRS (s diicaly.

_the poRidnk loﬂﬂﬁ)neﬁitﬁde&&ess&tets&ﬁhﬁﬁ uekdredibg tdeedredpeforBidns), bemg

covers 61, which are disposed such 10 that
E the\dadsreesen 6, which aceefbsmcd such

fixed to the end g*ate 43 and the end ring. 45, whereby

cl to ghepens rlafe 46 ivad Hreasmd l‘bka\f’és whereby it
s B RS e 0Bl DO 3 ARG i) i i

due toleenthifughe fopcamd. to phravent the b]h'dei)% ﬁmeeﬂhgf deiferdetl. f @hus, it

' dr awhacks such as squeakin nd roar th '
beconreﬁaﬁqf@r Fa e e ax e £ ond E iRt oceur
S0 thatBd bfb%lﬁgg&?drbﬁﬁ&'@ﬁﬁ oe {P’eﬂ%nﬁﬁ{ce%f e fbltﬂ@ oRtHe air conditioner 1 -

condi t 1 oh over al e I nproved. Moreover, the

-ovmaﬂw&nhe1ummemd 61 are di-sposed such that they conflgure

QP AT Ok S e R e

| negat13@p1reb§jr@ e EhdSs 447 of @ Bladed 93/ arldXhé Bladé\Soverd €84k tprevnted from

load in the direction of the blade bodies 51 is

- rising dmaﬂol centrifegal fasch| adiea tesvlbraslogd in tbetilr@ﬁ@neﬁéhﬁ_ Rlage baskes 51 is -
: applietg b% %Eagle %gg\%rg gi’,ﬁqﬁﬁ th%l 2 epgﬂhg}{ %EEP%%IJ erg %g E%%re\g)ented from .

 being ddfernidddeardidic blade bedyps et he skdpee of the bﬁd@i &remtretatned

bl ade shape retai ning mechani smis disposed. (4)

becauseriby aforemaniipnedsblade shape 1efpining spechanism és Espesathd t he Fan

o 4) Ch%ﬁﬁ@?gtﬁ& f\f"ﬁgd\ﬁﬁd&ﬁe % Eﬁ{ and: thé Ran. E 6§€H %{fecb? ﬁl?r%éﬁer
25 -

' errlbothhe Iq%é‘rquaﬂrzgs ¥ tcP \a[gltl?l‘lg:ld }fapfgr acffg é\lszntglc aracterlsnc.s : .

I"ze e alr cond| oner

p r"ﬂmntpeﬁad)mmhmfan(lﬁ)tﬂ&adi int the afrasonditiodérsipatyhel prosdrit

’.( A) enbodi ment, the plural blades 44 are configured by

30

_the bl ade bodles 51 and the bl ade covers 61 attached :
Tt dntthelﬂmﬁdeﬂ)oﬁhheﬁmﬂnof B0 piisers, codbpd hmg o, thhplumlévé@ss 44 are

 connigef b SRR FEAS! SRl P AR ot B s TR g BRachglts 51

* Thus, &R if R bafids 44 bRAAS-dithB®idiRAl bRWts Wat¥kidnen Bleades dftdction

can be: pronoted .and the weight of the inpeller 42 can

S - : while Wgstprghp@@@pn the end plate 43 and the end ring 45, the hollowmg of the blades 44 |

) ﬂ_can be promoted and the werght of the. 1mpe11er 42 can be reduced

Moreover the assembly of the blades 44 becomes €asy. because the bIade covers 61 D




.. Moreover, the assenbly of the blades 44 becones easy
-~ because ' the bl-ade ‘covers 61 18 are-attached to the
- bl ade bodi.es 51 by . being fitted inte the blades bodles
51.  Al'so, ‘the blade bodies 51 are fixed to the end
pl ate 43,  and the bl ade.covers 61 are dlsposed such

~are aﬁeﬁeﬂ te ﬂ@;blwmdgﬁa Pé bpfé)etngdiﬁedhefoﬁb@blﬁdﬁtﬂél@ dure

SURIBCRS WL valicl 8P o RS 1 cigRECLS 0 lhyy paéﬂavers flae

portidns o e negative-pressur sur ‘aces 4

| dteposed Ghalfﬁhﬁlghé)hcﬂ)n!f@&fe eetge thpedgati e plessurdisiefaoey 44/Rmf ﬂ’ie, blades 44

bl ade covers 61 are di sposed, such that ev
(Spem@eﬁt Yy $he pgetions Péa’ééiet%%%mf?ﬁtamﬁ%fﬁ?etsﬁé f exluding, eaFarteﬁee

- portlogﬂgr gl ?he b?rg@cthé bRAe ERGD6 PLE d MEerdSs Q'l-thatt. {l\%n&lf @éélgnfugal '

covers 61 are at ache
force teodiies fibh the roteticui ofebe erfdpiste 4t3taetsbinatﬂebleds/em£er£6.1 , the state

wherehd BRAE Gkt ) e At Boiie PR betian s fvBlefiedo Shg, i ade

e coverm :ﬂfa@l{&mﬁﬁ’e Fla@bRREsY é'liﬁfl:fér;lﬂ@s@nteﬁ'lﬁ)nl fisiBg gﬁé'rﬁ)scenmfugal
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ficult for 10 drawbacks such as squeaki ng w nd

force fﬂl’g‘lethe bledesctduran beproented ddna boing Ideﬁoencé aati §dJB§¢IEeS difficult for

oo TR B G SI BRI RER B

- advan@pé 8t dawbhekskhadashd dlads sev evbammgdataaa daouetentrifugal

61 being fitted into the blade bodies 51 as in the
force gy eof aripe Wribo bladest4 asperabled by ghehladeecoyery &l demp fiffed into the

: blade%cﬁ&oﬁe%lﬁ regeﬁlerhhl %thﬂ gure part of the 15

negat1 ve- sure surtaces 44f of the blades 44 to
e nAlsbethe hhatie therbbhae digosedsubh tlait ¢hey mbﬁﬁmé pa:tt ﬁf thm
f orce.

: ﬁegatllr"ltg]leﬁ%rdu%atég% %?Pt ?ffll’lg‘?eé@fl ite S al)llleg eBP‘éFH% ?
- preverftVbm r@ln clllétto helﬁnﬁn%l‘f P&"t ' %na 1‘3§  Bgoddl Lg“llt?eh%lgﬁé%bgygl-

IS pr evente fro el ng orrre "t owar

 directibodéteon B kit doversgi abtﬁsthc)éachhnertbjnalfebe Wladewaversd lais pegvented
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" fom e ed Sorerd s AERGAS 8 Ml RS BT blales g getained

becausettﬁélbteée §lﬁ eeéfaﬁagaﬁ&hwﬂa@l i§ eiepose& t PusDit dESm A FRbult for
occur . hi s manner, the fan 4 of the present

drawbagkls emhﬁrsgut:m asqdoeed rogriof theHdadegddite egcut2  where t he

Pk R e, BLRGRS Aol SpBIAELA N WL 1 fbencr 2

~ where 4ife hcﬁlowi@mheﬁladm d vt she welrhast the uapdicnd2 adduced,

roar,  are difficult to occur. Thus, the blow ng

_defoﬂffﬁélgﬂ of therhlades Ad 13 prevenieds ang drerdacksrueh assguprkipgand wind roar

are dt l%tlll Q¥dedar, ( %]uéa‘ltﬁé)b nhlh‘?%e%ﬂftﬂé tgéégl%‘f‘fol’ﬁghcee can be -

t’he end ate the en Separate
1nqmoh£mbers |n_the |npeller 42 of the fan 4, the nol.ding
of the blade bodies 51 configuring the blades 44, the

o (B) nol di ng of the end plate 43, and the I’TDl di- ng .of the

- english 'H&:@atfh@ the plural blade bodies 51, the end plate 43 and the end rmg 45.are :
separate members in the 1mpeller 42 of the fan 4 the moldmg of the blade bodies 51

R L eon_ﬁgurmg the. blades 44 the moldmg of the end plate 43 and the moldmg of the end Ting 45 -
30 | |
O

- become easy

"lli:19f;f€l¥f'f'f7"

Also because laser- weldmg is utilized i n the 1mpeller 42 of the fan 4 as the method o .

o of ﬁxmg the plural blade bod1es 51 to the end plate 43 and as the method of ﬁxmg the plural



. blade ppgicps hiule amd Hag fhet ermselplatw@@ 5

230 becone easy (C) Also because Iaser meldlng is o

: hutlllzed i'n-the |npeller 42 of the fan 4 as the nmet hod

V;_of f|X|ng the “pl ural" bl ade bodies 51 to the end plate-
.43 and ‘as the nethod of - f|X|ng the pIuraI 19.. blade
bodies 51 to the-end ring g033|ble to weld

ladeet4etadhe Plﬁbplats Band
the enﬁ\f él'SfeVEFﬁ‘tjge BgS Mar@ét?lr N eld E%%% d}ﬁlc %u%der%? a raeﬁgctlon in -

rgo a reductron in reover
s&a@ﬂs the naterlal conf.iguring the end plate 43 and the

e B using Sgre EReTbe g e et a?q?ffr?é g ead g 45,
a mate}i%@ h%%ser’l;%ht bRRs RGeS hi gﬂétet{'taﬂ\ﬁtagbf't‘ﬂe Erﬂi?erc ! n g{ﬂtﬁaé the plate

ate bodi es 51 together can

' :bodleﬁ ? 10 et W@k@fdaqgt m:bhmhs enbringifdl andtheptatk bodied &ls‘egether can be

- conanf B RBbEA BB 4 i SRR YRR R 2 35 gt and he
- plate tddles U3 bR \¢ai be @eﬁﬁuee fioRetheleAd Bngugdeidaui de . -
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mechani sm for positioning the blades 44 in the end

: (D) plate 43: and t he ring-side guide mechanismfor

Solg/fo%%og/ atu% E;pa%??’ éﬁ]ﬁle grfec{'}%re%r ?or pﬁsﬂ r% t@ ﬁlladei;: 44 in

 the entMmee 43 a:ﬂdlge hhg—sbieégﬁhﬁie rﬂéchhmsmtfbﬁp@i\ﬁblﬁxhglﬂne bikdlegupgl 1ri ﬁie end

. nd roved, (5) Modified Exanples 1t
ring 45 e AP PRAR they e * 0%@@[5&%4 arkskap e be ades 44 f

-the'en@gﬁd‘t?ee@ Qﬂitﬁﬁ?ﬂcﬂh 6‘)@ ded such that the bl ade

ver 61 co |gu e portion of the
(3) Mobfed Exanplees sul e surface 44f excludi ng-the rear edge

Fres bRbaCngty? 55 Bohe pbes b Berding Bnprdient 8 divided

~ such t%ﬂ@ﬂ&de“tﬂﬁe%‘ﬁcdrﬂ%tﬁe@ e ﬁﬁlﬂ@n QPt'hE gtk ﬂr&@ure surferi]ce 44f

negative-pressure surface 44f. Howevér, éach of

s excludingithe seat 4dgeyortips seriing @s phre of ‘dnlelbmeﬁgt 224 sughvhalittie bla_de body -
' t th nd th
5t ool AR s B PR e s BRR G e

20

95

. negaubé pﬁégsuﬂés@fade R4LV emwetzea\e@capdﬁhebteaesam DAY EIK hig tﬁ@ﬂ)llowmg

wi nd roar. For_ exanp as shown in FIG 15 (a view

* divided Waugtiig bavHeadls HoGbITnGL e WBAIAE Bady X npRer to promote the

oo BP9 o5l Mol i g

T €ltor eralgplepay shoom inFIG.HES (pelpat sheeviny fb&de gccvudih@aeMéditied
portiaon of th

Example § otrpR e FdOotl I blode 4 may R Svidee piekeiheee Hedeieody
© 51 config g@éorﬁ?ﬁfe : on? E%@xoﬁ%gﬁ{e'n\égat g&réear ﬁgfaf:@@éﬁ’ s the

excumglts ge portio

front e,dge portinn oths an,egiasfesmcmmm snrfte@4T Gandasuvh that ’diedﬂadeg:oeer 61

o - conﬁglflrgs %%@aﬁ%%: ovret(-j]l?rg aﬁ%ﬁﬁ&%cﬁém& J(;eff%lge éﬁ?{%)rrg f edge

“portiol! ade cover 61 30 conflgures the negative-pressure -

- surface 44f and the rear edge portion of the '
posise, as@h@qv]@ ggEﬁCe 16 (a view showmg a blade according to Modified Exampie

R P _' 2, correspondmg to FIG. 7), the blade 44 may be divided such that the blade’ cover 61
30
L surface 44e and such that the blade body 51 conﬁgures the portron of the posmve-pressure L

: conﬁgures the negat1ve~pressure surface 44f and the rear edge portton of the posmve-pressure

e 'surface 44e excludlng the rear edge portion. -

Moreover as shown in FIG 17 (a view showrng a blade accordmg to Modlﬁed




' "'--"jsur'f}ace 44"é and such that the bI ade body 51

 ExampRaeopaaas WG e Ay oo

' ~~configures the portl on of the positive- pressure _
'_surface 44e excl udi ng the rear edge portion. Mor-eover,
as shown in FIG 17 (a view showi ng a bl ade accor di ng -

to. Mdified 20 Exa - correspond| dqut o@lglhgﬁé)trbitcg:e o
|sHefet afrbladgicover .

portion an e reare

6l cotﬁ%%és %gégatlgg tpﬂ%gﬂe ls%r?atcg P tﬁg F4hi &(%‘r%tp%o nongafng & rear edge

-portiop@f tltei positive geassure sanfatdeaide aﬁtﬁe;uciaﬂﬂt ﬂiedﬂadefb@tly sh eoﬁﬂgw@ the

51 confl ures the E;akl ng.and w nd roar_can

PO“IOB@%E&?@W@@I SSYIg SUL(Re et ingeeiontsdes PesHonand the rear edge

_portioR0SI tive-pressure surface 44e excluding the front edge

portion and the rear edge portion. By dividing the
bl Byl dividing thetbladeatd tubke thet datdlateweretil comfibiugs aeleaapart of the

o bIade ﬁ% %ﬁpart ? ft]ile%,| oel](ol ol adﬁtﬁte @@gé gét Al Eﬁﬁn%glgﬁ%ﬂld derawbacks such
as squeﬂeﬁ@aﬁkﬁnaqehotﬁbb?retveﬁe@r ecedi ng enbodi ment s, |
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" body ﬂe‘@%ﬁt :
_ body At hAFMRED g c?)%ig g%@& ]oglc\%ag%ng‘g‘%y t?e;astlbﬁ/n%f; (%'f::tfelér H%h&\%gfeg&re Bt face 44

hol 1'owi ng was pronoted by -giving each of the bI ades

"(6)M<Ehﬁ%1@¥fmlldéd structure between the bl ade body 51 and

8 t iy he fl ﬁ%@ecﬁﬁvgﬁh@me tselhol é‘ﬁlgge?@%gr% % d%ldmig xed LO1e

' ‘bladessEipadiaided ytrtﬁdtmmﬁeh&eb ltleisladdisadly 53 JandahdbladecdileAEE the blade

cover X(;-‘é confi urln at | east part of the
it Pheccalimiate 3 pad e gndl ring 45 melded separately fem the blade

blf ade b

- of the blad¢ #4 waeditavhed & the biasle dbdyf 5Ty fittingrit ttatkeadtdde bedg bl,as
eaki nd wn r.to.occu wever he bl ade
f Whefeﬁ% Jupelier 43 3vas ﬁ@ng% fEWBtre ityig diffign H%é dé%chftﬁamhas ek

-andwﬁ@&oeﬁr'td\@b’cﬁlr have to be separate menbers in order to

pronote the hollow ng of the blades 44 and prevent
dridewesk $he blefle bediexleaid thg ermhplatei 43candahe end2ng=4 do not always

P I TR TR AT

drawbasks SudeRatad&idgemaatind Barconfi guring the invention in
~ thi's manner, the bl ade covers 61 are attached to the

b Epaexapplecthe blade hodigs &1 pyd thelead tingi4B maths intguallpmanlded and

e endinds o He AR L QAR oY Pt g R pigpn s

- manneh aled Iﬁaddidovelfd‘ﬁarz&byttadhed tonhe blade bddies ANiMErEIONhHbIIeH 9th the

25 hol | ow ng of the blades 44 and

* end plgie 8§ By o Blee Sotstioh] o DG bistkhagicasd Anddts prsng 45 is

o fixed tyﬁ{ge&% i rbeordgeg% 1 ,blvﬁ%gﬁy n@l?/q%lgél eglig%gg bk anfgg%g%d%vﬂltcﬁ piotnotes the

25

ri hg

_hoIlowngazfdhetbledﬁ Moaaxdane\&ntshhathb@ﬁe s@\m rsqﬁébkmgmmﬁ gund rgr.

L TEHE bbb G RAE Y B P SR b5 P 9 e end

__"plate4§ﬁ§1ymeaﬁtﬁ§ed3§’sdd§e§)aﬂgeIﬁ@tﬁb&he e”_d ring 45 miy al so be

I nt egral I% nol ded. and the end .
- Moreover, the blades bodxes 51 and the end plate 43 and the end ring 45 may be . -

S mtegrally molded -and just the blade covers. 61 may be attached to the blade bodies 51. by -
30 : § _
. @ Modlﬁed Examp]e 5.

fitting the blade covers 61 into the blade bodles 51

In the precedmg embod1ments because the blade cover 61 conﬁgurmg the ma]onty B

R = of the negatwe—pressure su:rface 44f of each of the blades 44 was a member separate from. the




S e R ol e i< |
7 directfYR R}Vh%h it f&QﬁB@éd ﬂ@g%e ltl’lggi \Qﬁ%é'n fik gslv}'néld&gagg alg?néarr\:rg cpﬂvex

:.pI ate 43 may be rml ded as a separate rrenber

© . integrally ol ded, and ‘just ‘t he bl ade covers. 6.1”m.ay be e
‘.attached.to the: bl ade ‘bodi-es 51 by . flttlng t he bl ade

- covers 61.into-the.blade bodies.51. (7) Mdified

e 5 blade body 51 and the end plate 43. and t he
%@éndéhﬂf e et hithare ivee few resteictionade

vicrni e surfaces o
shape lcbahiéaecaamhrfoﬁﬂxecbmﬁhbauﬁfceméﬂie&ﬂiade&ﬁvérf&lt Wlﬁ) Hewithichlade

-body?]ﬁ;afor ce an%(ﬁnm per for mance of the fan 4 can be

| sepait lﬁ@rﬂ@saniéheamdmgrfb‘nwowvwenvex

- shapeRBEARObe LNITHLHAR RAKSSEENOARS Bl BphOve On the

basi s dr awm ngs, e specific configuration
of Fomampke a$ slorwn is FiGt 18 (ani¢ve shavaing h ke apdyodingvnMdified

Bl PSS RRRER HRSSBRTAb: (ORNSS ehihod 3E Rebabl o

 ModifsdioManige 5 @ﬂe@&nﬁﬁlg\tb @msdjoﬂl‘hﬁgdfi‘nﬂésaﬂ% A8 $94 gérf‘ﬂe fo?med in

| blade M aaldéh@tblaéﬁepweh

15

Modi fi ed Exanple 5, correéponding to FIG 5) and

e the SU{IfQC@(Sé’fﬂleé?Aﬂ@Mﬁé and feddedezoverding to Modifi ed
10
- the bIsfckercﬁEﬂ" 610 sdpagtisn bf aeairdbw fidviak atlthecigity Sflthe HirRes of the

5139 Bhfotloe S ERRAREIAR0 Bl STinThe bt BReFBgny 51 end

n_the blade body 51 is nolded separately fromthe
%/1 ebe preyerdsl. sa thabHisaN@viss pedsrmance and

med in the surface of. the
noise %é}g)glgmgody Ghin e |rect ?Jgﬁrofvg&

I'n which it is renoved from
(8)Oth¢rd3mlnidﬂmmﬂuen it.is nol ded and a concavo convex the

s of the bl ade. bod and the bI cover 61.,
gﬁfeﬁ tgeptsi o e RIpseaLin B Orﬁ}% .bge’ctiqswgb ovf‘o%thre%@sm of the

: _ drawu?é%alﬁﬁt th@sﬂe@i@i@‘%h@@r&t{bﬂ Jﬁhé’\ﬁl'v forQ6 nBﬂ?mLéHJﬁl th&k eﬁﬂ)romments
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exar;g ., In the pfecedi ng enbodi ments e I nvention
and cand)g plp!ﬂllleel range that do@ofnadepmﬁn@hltm glstenf\thmvamcmn

|n cgrﬁ?{%xgﬁ n‘ﬂ{}h%\i}%{ie 9 OL%‘%ﬁepﬁd&f ai?l{urg'gq‘, fl];gqlllleg]to aturbofan - -
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portions (61) from being deformed toward their outer peripheral side by centrlfugal force.
13. The 1mpeller (42) of the centrifugal fan of any of claims 1 to 12, wherein the second
surface portions (61) include plural concavo-convexities (61a) formed in their surfaces.
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