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SPECI FI CATION | MPELLER OF MULTI BLADE BLOWER AND
METHOD OF MANUFACTURI NG THE SAME TECHNI CAL FI ELD 5
The present invention relates to an irnpeller of a
mul ti bl ade bl ower and a nmethod of manufacturing the

same. BACKGROUND ARTW | y, there has been
an inpeller of a multib a]?eﬁﬂtﬁ’ where a plurality
IMPEDLLER €deMACFIBILADES BUOWERIAND DEETHIED ahF MANTRSCTURING

f_circular support plates so as to be 10 parallel to
THE is of rotation of the circular support plates.

TECHCI;P(EWFI}%DDi mpeller of a nultiblade bl ower,

tenti mes noise that arises due to an airfl ow
padsipnggentinvangiontrblateb kaste inpetlendf gmoltiviadeltdowemald sehethod of

fb coneLE a problem In order to reduce such noise, an

mant ﬁ“’ﬁlﬁgﬁ ¥ 58¥% uct ure has been proposed where serrated

BACKUROENDPART orned on bl ade tips of the bl ades
configuring the inpeller to thereby 15 prevent

s épaveitionalls thers basbeehlapvimpellared atmweblpdeblowee where a plurality
U f f the blades. .reduce vortexes that occur
of blad?:)%{lr{a %‘fs%gseg on Odlgeer egpﬁ%rﬁgpcgﬁgwe cfr F%’B’é‘é’?ﬁ?ﬁ g0.8s to be

e‘rear €

parallel 9@ skt Rbtalle oficirdllar sippbeMlatdl0 C UABIkh abrimpRANG .2
. 11-141494 DI SCLOSURE OF THE | ENTI ON However, the
multibladeblppes, ofentymen aiseibakrsises dukto arainley raseing through the blades

conﬁglgfﬁ %ﬁégﬁ%ﬁglé&gﬁﬁtﬁﬁlﬁ%ﬁéﬁ 20 i s manufactured by

réparing ality of bl ades on whose bl ade tips
alreofder wadducesucls avisataadmpbigresuang Haddeen popbgdd where

ort plates d,then fixjng the plurality of
serratedjHigheiarg fogme |0§3§?%% U 4f itﬁ%ﬁ?%e%%eﬁgw%ﬁha AMBEHsE ) thereby
prevenﬁﬁﬁirﬁﬁon St BRf8w ot B8R RBiB %u%&es%ﬁﬂh@ﬁl’;ﬂﬁ 1éérc]1ﬂce vortexes

e positional accuracy of the blades occu
that ocqaigoh thf rearresighs afithe blales,iand deduse nhise (See Pateat Dosupgarli.

plLat.es,~and rotational, stren s low. Further,

tﬁg?’tsnllgocéﬂ%?he p?%élé%lﬁﬁg{ﬂ%e 25 nunber of
DISCUOSUREOETHRINVENTION | ncreases. Particularly when

the inpeller is manufactured by a resin, the nunber

ot lowgref the fnpeliny drarmEblede blevies havdsg theabonprescribed structure

. i . | v
is man B EGES By bl B0 BT DRREP NG B D8 G Y e Sprite
serrated shapdseand itheceitcail arsuppart plapes ahé shendiiing the ipdurdlifyfdf GHdes one

to.mass-produce the inpeller. It js an object of the
blade apy WBETA 1P GEHET BIPPOB RHiR® Saficrmisahe BObISM hapyariatsnatebe

positio-r%lﬁ Qdé‘ﬁfacy BOHRBANG Rl Wi dakl ARET SLdD Qﬁe\?\%ilé:}ﬂear

ade tips are fornmed serrat egP{shﬁapes I'nto one
supportipliasese aid widtionalstrdngth ishew. nFurtter,pivst i dnatheatchlemalat the
of. the.b] ades and where rotatjonal strength. is. .
number, Oﬁﬁ%v@a@ﬁ@%ﬁwa ekt ARty henhe depelier iy
manufab@fed W ©sin e niRfet 8F m@hufactithg bah 336rs8h&Wdes even more

pertaining to a first aspect of the present
becausq ihheosirics ReGessagy sppsserisolrank orin adliesive suprder to rpliatilp §ix each of

the bladel#f th@ Eﬁcmds%psgﬁ%la&gs? ieu:r1]d ﬁ‘rllsd difhAS H?a%so-%goﬁlge the impeller.

It is an object of the present invention to make an impeller of a multiblade blower
having a plurality of blades on. whose blade tips are formed serrated shapes into one where
there are few variations in the positional accuracy of the blades and where rotational strength
is improved, and to reduce the number of manufacturing man-hours.

An impeller of a multiblade blower pertaining to a first aspect of the present

invention is disposed with circular support plates that are made of a resin and rotate about an
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1 axis of rotation and a plurality of blades that are
made of a resin. The bl ades are di sposed on outer
peri pheral portions of the circular support plates so
as to be parallel to the axis of rotation, and

exis o4t 300 S Faitaco! s o pedels ofA retiey T4 Faiehade fipposed
on outér ﬂ&r@ﬁ@mj B&Eiont oA Rirellat ﬁ@p@ﬁ?ﬂﬁé& s’étas o BOBALIAQ R, the aXIS of

predeterm ned 5 di stance from bl ade tip where the
rotatiog eqndzsemdted vhanssiage fosmae dn ﬂwﬁénd@ PYi ot i cant bbﬂe tips at plural

mul, t e_bl.ower u a_resi
places s P oy AP OE G eha el %0 M rtermined
distandelfeora m&mh@dupm@wﬁm pdradtebstapd idoemgd. ural i ty of
mqﬁﬁ in order for there to pbe few variations in
E)%%lil WPF‘H]&F ofg sufalgdeblovgpisppagastureg by appsgy é is desirable

t
to inte%r%flﬁ%ﬂ id'o %&tﬁ)‘?l%{lﬁlgjlﬁgsm &g%%’%ﬁ% Eﬁ%@%%%{e ;ﬁlflrahty of blades

in order ésttheretto ba $evofvatisteonan the p@ﬂﬂhonﬂezcblilrkey of the blades, to improve
on the blades and

di.fficult to fo errated
rotatiopg};s shit p St A ST g B P g haygh pdfqwever, due to
resmctRJr@to%'%lneS«HQHs LAQthd e, ﬁ'@gi%?tcﬁ% bhe s&‘l‘a‘t&i‘é}ﬁfées M@?faﬁes and

| at es becone |ntegrate Thus, in this I ler o
injectigpimp]dthg dtades andthe circylae p)lpp@rtfrdathCh thatt I&@ Waded end gdeaircular
ch._of he bl,.ades at a position a predeterm ned

SupporPPlaFgﬁgcon%‘?/\ﬁX/egfr?tg%the bl ades tip where the 15

s ahugtiadhis apeidr Sf hauTEBlad @BbweR|28edp 18 Forflidh Bk HISR face of
mol ds that formthis step are used, whereby it is
cach ofjbe blagrvatiaondsifion @ Predelerniaed élsmmwasoﬁomﬁge bledesdtip where the

serrated Elpa?e of fotrnl%d b&?ﬁﬁ%ﬁﬁ?&g?@lﬁ% 'ilgf Ellts ?g?r%{]&ust ste ?P {16 Hsed,

ular suppo ades a
wherebyiit Guyloasibleup e thelsatreted shees oa thathledy tiisad theTbladesiagd mold the

according to the presen n, gn inpeller of a
blades G5 e irater SPg atﬁ%lwiréﬁ% the M?Si@ﬁ%ﬂf%%é@pm plates
becomé"ﬁﬁ%‘?at@dl ad?hatt'léj%c@érﬁ fhgga MRS QI AhvERtic) 3R §Rpd ﬁpop%m%ﬂlblade

de into one where there are few vari ations
blower @@mguammﬂlamfmladp; onfwhdse blddadips armrfdrmevhsermted shapes can be

made {3 oAb IR Ry TR St oBR AT 6 Bos Bt aiCoriey T Pedss and
where @tatidnilltich Shds enploRe@ranB ehd RiAba® I AnafSREREGASRAE can be

of the present 1nvention conprises the inpeller of a
reducedn| t i bl ade bl ower pertaining to the first aspect of

06, ST SRR 2 PR g
mvennd)]eaﬂnpt@eﬁ tiennipeticpofi mlullfblmt@dﬂewéﬂpfﬂﬁh@iig foshé ﬁfsl’fE@eI:tQ)f the

e hlade tip where the serrated  shape is fornmed is
Pfesentén‘fanlgfl Bheipia 1P deblaseitach of GRS thea‘eléque%mglgfth@rﬁw blade

face leddi ROSIthd ?(E}eﬂ%}f%ﬁﬁfellg? s%% ?s?tl"o!gﬁ V\%g{ tgg tg]haHQ tlg Rehe ¢ the serrated

opposite s rra
shape isfomped isa fist Mede ifsccandskeblade lﬁicacﬂ@dﬁgcfmm ltlh:qmsmon where the

s LTS g e AR AR kB PSP P

second PREE FARNHAR @AM, B LHals tlﬁél{ﬂéﬁﬁdﬂe‘éu@ﬂl %twéeﬁ R fidsBBIade face
than 0.05 MM In this inpeller of a multibl ade

and thelspeswgrbladerfecesatibe positioe whereghe step éﬁf@m@fblsmqufhlés or lehaithan 0.05
0.05 mm so turbulence in the airflow resulting from
form ng the step can be controll ed.
In this impeller of a multiblade blower, the size of the step is equal to or less than

0.05 mm, so turbulence in the airflow resulting from forming the step can be controlled.

An mmpeller of a multiblade blower pertaining to a third aspect of the present
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An inpeller of a nultiblade blower pertaining to a
third aspect of the present 2 invention conprises the
i mpeller of a nmultiblade bl ower pertaining to the
first or second aspect of the present invention,
wherein in the blade face of each of the bl ades,

InventenSomIRges e mpelisg o paprltibladeblomsrperaining e thedirst or second
aspectrb'?%ﬁet eﬂr@%mﬁ"ﬁ%&&h gvél%é%g il e fbﬁirfdg?sgce é)? ehdifo ﬁh@g@d% , gscflemung that

serrat els fornedis afirs

the blefdacfmzedcmﬁmgt&mblthd pos‘mmewhaadhengelﬁ rsdhrmdftbtoabs blatd©tip Svhere the
e ste i e si de of. the

serratcf] g it e o & Fo L ace oot 0 ta BB Fiee \¢Aghisaom dhesposition
where SIRCis Bhrada th %‘ee dpﬂo@ﬁ@ siHBBf T delAdRerE Bf8ehiited sha e is

recessed in a e thickness direction wth respect
formed i atﬂqeorgldd@dmfam dben tha festdladetfacedis séceisod um blade thiekness

[ f d. In blade
aiecifh §nSsobft B8 o Mo P oSl P o Formec
ovViafthik ?@le@dﬁa hadeblafle Blackr, of bdebmiebbade Foif the BrfIB flowing
second bl ade face tomards the first blade 10 face to

over the)tadedacrisaghbehibg bladss fiem the sespngibdadetlpre towarsisithe first blade
face to fﬁfv@ﬁl@ré 53[& st érbg Gt {x%ﬁ%vl% Rt Q}F %ffOITF ﬂll tﬁgﬁﬁ’l e g&g of each of

nol se re resulting serra

the blagkm e moise rbducie eﬂ]:lt yesultlnpefrare dhe s&ﬁ’ateﬁ]ﬂhﬁﬂe&fan@:ﬁa réliably
. I'ti bl ade bl ower pertaining to a fourth aspect of
obtain qﬁe present invention conprises the inpeller of a

MUt inlefideott] ﬁﬂﬁ{bli&rﬁl%& PStatin@RVa Rfurth §%Jc't BPEhe Basent

third™ 15 aspects of the present iInvention

inventiph eomprisestiealingredise of & maltiiadeeblbwenpataming tot etnyng‘ thmﬁrst to third

o 5 o S BB AT i

the blaayﬁpbhedchwmeyblamseﬁ GMPRGE IshAbek Vi dHsS@Sink et nﬁé‘ﬂs&!ﬁi@n points
bl ade width direction fromthe blade  tip of

hwothe%%aﬂywemenma éwo gisles thet axtendin ¢ bladyvidih daeetiom from the blade

h
i ot 1 REE G LSRR e Al Hccion
points, ihemctke piedetatirined ditarke iy alisthn2O fishape biade tipwiree the serrated

Ee h oth tic I_i%tersectlon point. In this inpeller
shape igfo HVRAGCHFYWREISCEIRN RYBY i s formed in the

Virg i fnypeﬂter SMemuB@sIL A Bgwsh aeesteﬁg %&feaqg;ﬁh% ﬁe;ha}g of the

becones easier for the airflow fl owi ng ov
serrated shopeofnd geaohllpfit hacemios aed;w fonthhlauﬁnwdlcevmgnmﬂm«yblad@face of

cch o R LRt Ro LS 18 REELRETRIGE, KRR 08 ormanc can

be relidbhypuaingert ai ning to a flfth aspect of the present
invention conprises the inpeller of a nultiblade

biAgvigwePerafai mlkiiplads bdewyergrertehdng forasfifth espetioafithdpresent
mventlgl’f‘ Qnﬁ'ﬁoér?segfthe 1H1§) 1§ gfg%#éﬂr‘]tg)\fg atrﬂalﬁ(’)Y%’i P r el Lhe é g-leteifl)r t to

fourth ﬂbe@@ﬁﬂh@ﬁ)rdsbﬁ ibvaderss, \iflﬁhrﬁhltﬁe kP& ﬂgﬁﬁe@ﬁo @ to extend paéra.llel to
mul ti pl ade ower, the step is formed so as to exten
ﬂw}ﬂaﬁ&ﬁh? %mhpggméém#ﬁe bl ade tip of each of the bl ades,

St {lﬁ‘semﬁﬁﬁeﬁéf aolfnuittbqadefm&&réf ap ﬂ'fﬂgneﬁ 8l é%&ﬁﬁdg@m}d to

form e step can be made $inp
the bladeetirpafsianh of the hiami;ae] $oethe shegtes bﬁﬁmebejenuarmmhﬂng—aie&nolds that form

the stegb%% gfrpzfcf d*%i\{plg r L hﬁﬁ v?qrgﬁf?eg{:a%ﬁgé Q 1&#&1&%’ J[h%{] ﬁas been molded

also becomes easy. Further, the affect on turbulence in the airflow resulting from forming
the step extends uniformly with respect to the longitudinal direction of the blade, so it is

difficult for local wind blowing performance to become worse and for noise to increase.
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the step extends uniformy with respect to the

| ongi tudinal direction of the blade, so it is

difficult for local wind blow ng performance to

becone worse and for noise to increase. 3 An inpeller

of ,a.nultiblade bl oywer pertaini.ng to .a_sixth pect

of A% Wép%fﬂé vt A RESRPHRS 02 1Kk ashgsd of e pement
] bibliad | o i L
mvem%‘aiﬂfc?iﬁlehas p e%t S o%er tB ﬁéhgi}%“sf %E%Eli nv einetrfiagnr%%]{%\/\;ﬁ1 2 rogiﬁﬁet i?rﬁteto fifth
aspectsofghe presérd imegtipns twherein the stdpaid dorfredgussfin enchladdf fact bigeach of
the bl |ades. 5 In this inpeller of a nultiblade bl ower,

fre step is fornmed just in one blade face of each of

t 11g thak adedler 5Pa MtilIbih@N6IBwes) thdWeRis o ju8SH bhd Pdde face of

fromformng the step can be controlled. An inpeller
cach ofsthe Jladar. 5P HAUEER Bvibs Sar v aAFWi from fortve RicrFiapspo b8
contro@fq the present invention conprises the inpeller of a

rnﬁtiblade bl ower pertaining to any of the first to

SiAdt impeller aspmattitdddd Blewar es@iiing wvestiven 3speched B Present
) the step is forned at a sjtion farther in the bl ade
inventigh GeRPHFssdhe ngpelicr Bﬁﬁ‘ %lét?bg FIOVFIPERIgETRS torpaty ©f thedirgldo sixth

L iy ) . .

o D B e B sy e FRELH S bl
width direstibmfrometbe bladettipevidrathe semptdt shaierie firimed thangortidns of the

bl ade tip.where the,serrated.s e ds formed n this
cutout Bty Ko B Serl i P S o Medes B S by the blade
width dfecBoP 881t the Blakatfph@licrt thelsBRated ShiPeas oritledt h

direction fromthe blade tip where the serrated shape

i dn thas iverelicheina podiiblagesblewer, theestenis denmedart &iposition farther in the

S A A P —

the cutS@rpostictd fomeipg theschatodatiapsibai drc BateprEs kit Blhdew dth 8@sction

byrrs to _occur at the portions where the serrated
from ﬂ?ﬁ%?s%élpawberfs dreasaratrg shage 1sdpaead: stithgeamengliiiguiidenipers to

occur a‘? the%%rﬂ%ﬁ& é ﬂ'& s%ﬂ‘afemﬁ eﬁ %r@fonﬂe@%éﬁ%%?e@ﬁo& hg‘ﬁﬁﬁg.

pertaining to an 20 ei ghth aspect present
i dvmethod ef mmnafacsiringcinampaliarf achultiblade blowienpeddigng of an

. |ti bl ade_ bl di ith ci | ar . r
cighth fipg e @S Gt by BEREE of et ke 80 il obin
multiblddé BloRkr BRb&eH %ﬂﬁﬁ%u?ar@{éfaﬁ(ﬂ plbdes Hat BicafeR dhatsiRhfd rotate

made of a resin, disposed on outer peripheral
about ap@kisi ddmetatien aidka plurdlily of bladppibet arpmade o1 g oesirs disposed on outer

. rallel t he i s of. rotatian and i.ch. ‘
periphdBB{ B0y of fhe et sTpir bS50 Bt v T s ilis o pgation.
and on &thig défratedphagR Sire fdtmet®l Ratdingue BRBE tif AGlural SR, @E method

forming a cavity into which a resin.is injected by
comprigingzh step PEOIMEE 3 eFvaly dBloaviieh agesithiy injected by

_ C ol di . _ _ ini N
o Rl AL s SERARL Rl ol L BB e
resin irtshie theactivitly: ahidreetbp ofireneminathk eadial-ds:clion-semehiabkaholdfin a

intersecting the axis-of-rotation direction with

directiqreRITECEIRE P FE1S-QiRTOHUOR HISER TTH W EFBYRES Henol ds af t er
axial-dlrBRioh GOV IAS nRAd A kel BTl 8ol iR ERNIdE he LG, TILE, the

_ . 30 axial-direction-renovabl e nolds are nol ds
axial-diregtivnrrgmpwatle orddodre praldefor fvesngportinas bl Hadsfaces of the blades

excl udi n ortions t ositions a predetern ned
exchuafiGpian % oo wr Bl AP RORGR: Sl B where e
serrated shapes are formed. The radial-direction-removable molds are molds that are
disposed facing the axial-direction-removable molds in a direction intersecting the

axis-of-rotation direction and are for forming portions of the blade faces of the blades to
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serrated shapes are forned. The

radi al -direction-renovabl e nolds are nolds that are
di sposed facing the axial-direction-renovabl e nol ds
in a direction intersecting the axis-of-rotation
direction and are for form ng portions of the bl ade

positidn@ a§feRierit@ i Asies ot thelIsdd tiinShele HeReRht8d Bhdpeslare formed.
di stance fromthe bl ade tips where the serrated

s Haphis mateod efrmennfactyring a1 sopedlenote wiltibdadsttderar thag
axial-BlectidbR lnlloevran%fm&dgyllﬂ lrgﬁgl— l(lieoc\ﬁ%ﬁ—aeéﬁxeable molds are used to form
axi ar- i eErifdR FaovasI e ol ds - an e
the serfael @lapel sredkibbitetipaoy dll adesladd tapeafarmadjectod mbiding such that
the serrated shapes on the bl ade ti gs of the bl ades

the bladgrpnddhp e edrnsuPRpé plats PerPaiTHEE gt Erso R e impeflgatier molding,
{ LG i i
a step ?clnr?égg%ctﬁ%’%’fo He nﬁ't(fhtﬁhg ﬁ{rfaﬁWgﬂh@tﬂ%l l@fg&ﬁﬁﬁﬁ removable molds

soin the 1 np ter nolding, a step
and the ediadslirocttiragntoyableenctdt sHomgedatrd ms#®nbe theedalet fhee of each of

xial -direction-r vabl e, nol ds nd the .
the blafEy i 5 airr et GRS R TRl s dhgertated shape is
forme®OSTHat ANid MistH&LEd 8@ ahdauhe 8AGRp&ier of BeiBIARShlower, molds
that is a predeterm ned di stance fromthe bl ade ti

are usegtreele thahthestapria fathed vh p posigon iotheddade Tiget ofiesch ofithe Elades of the

. met-hod of. nuf act upi.ng . el AN Ne]

mpet AotV AR AL Bl Pl LA R s

shape ik @6, dhebp 88 deratedishapdieah bademicdan thé blade Hpobf thB®lades,
bl ades of the inpeller after_ nmplding that is

and theypladrsreaelihe Qe AT SUAPRIEPIFICS Gk RS MFAE-TmPlgedishaha! e blades

' g@%} ereby the serrated.
mdm%ﬁg%u%%g%&@eggpﬁ%gﬁ%n %t@@'l ade tips of the bl ades,
arkhushiea thik atktis;dasitnahdactancghmimsaliepof 4 mpltddale biamerban
. i njecti.an- ed such that the hl.ades nd the .
impellgy; 4%{1%}?1'31&3%% er Bpuipes Pilgeﬁ_ Oﬁff@_@ Proditse bgdaipyare formed
serratel] Bhdpal SalBd Hage Rfio BROWhACIHEL B8 Ry vaAREbAER 1R dpc?sitional
mul t'i bl ade bl ower, an inpeller of a nultiblade
accura¢y oftbe blades argl wherk wetationay swéngth sdiewrovednawkibe plader of
ufti ps are Lor ned ser({]}atcfd shapes can be nade into one
manufggtarng pancpours can bEIGAISed- ot i ons in t he positi onal
agethetoy ofindifichlrages inpdllvher emuRibitdde Ol er peitgifiigho a ninth

is inmproved, and the nunber of _ manufacturing .
aspect e [persent invention is @ methad ofxpanufagtipiegapimpeller of a multiblade

blowergﬂ;s:}%&fw ic{}gm%nsdpﬁ?ﬁ lplla%s bt ﬁ'e?ﬁﬂtd}%io?h%js?n Bl OBkt about an axis

taining to a ni aspect o e present
of rotaticwvant a plardlisy af bietdsotlatofre rende fodl @ tresin, Riispased onpmittrgreripheral

. a lti bl ade bl ower disposed w ci.rcul ar. support )
portw%ogﬁ@scm SERROTRIBIES 59 agtorsk&smﬂ]ieﬁao s EXts@ eiatkn. 4pd on which
serrateﬁél‘éa?e% thfe oRh&t bPPuRRE ofk MhaE Bhd dp1@hl @h&ﬁ,etﬁe Ih{?:ﬂ‘iod"%fo?nprising: a

a resir, disposed on outer periphera
step of gomting nsawty inhewbichcaudesin is Uppued bphxitlediresgomsernovable molds and

. rallel.to.the axis, of rotation,. .and whi ch .25 .
a circu P g R iR e B P LU (eg FBlaBcs s gavity:
and a s@p drbiafhg PhBeSfoviidBe TRt MOEre AR EiE-retovable Pnddl about the

. formng a cavity into which a resin_is injected by
axis of gxipten githaespeeito tbnexiadiccchiongsmatiple grolds after the resio has

coarf AL ERULe! 301096 LB SETRUAO S A S o o

an

forming @baicng of Blade e8Pl 1hg blddes excluding portions to positions a predetermined
. circunferentjal -direction-renpovabl e_nol out the
distancg,fogn aﬁiéﬂeémsmw the scEafsEchaRs nlommed. e |
. K I.. - . | .
o 4l 4 AR okl 1y 5S40 iy
rotatablexwilh ratped ¢t thenxidnbreatderemddblameldyahd s oforming portions of

5
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form ng portions of blade faces of the bl ades
excl uding portions to positions a predeterm ned
di stance fromthe blade tips where the serrated
shapes are forned. The
circunferential -direction-renovable nold is a nold
the blatibficed of the bladsei mwitass b prddeterninad distinge fiopt e dirde tips where
with respect to,the axial-direction-renovabl e nol ds
the Seréaﬁ‘?ff]%hgpqsc?lre%%’inﬁiing portions of .5 the bl ade faces of
t hg 1hh AR8S 1P MeSHcheRS A iRheualodhFhilaBladé Bloare ehd r om
the blade tips where the serrated shapes are forned.
axial-dimcticmi-remoraiio chadds ansiibe aiceumferpgtiahdirepienirapowiblemold are used

L tibla bl ower,, .t . axi-al -di k On- vahl .
o forn i kR Re e R, s B S o SRRV R motaine
such tHaPihe baides aiEtlie chctilar fuppoit bheessternat éteghries ianhd mepeller after
bl ade tips of the blades and to performinjection

moldingpt gepgorstsenndingto thandshing suriices bHEeel Peul ar support

axiaLdE’LJe?;{dﬁ‘f'reQJ%G%T@ nldliEHAKE gﬂﬂ.ﬁlﬁ’f&f&ﬁtiﬁﬁﬁféc@f@@&lﬁﬁvﬂé fbid is formed
molding, a step corresponding to the matching

at a positiof acths bt faerofteheh oftke hladel thetis iagnedetammirzd] distangie dom the
and the circu renti.al -di recti.on-renovgbl.e ld.is .

blade (5 Hsh e SR GRS LT nd DR A CEH ol quAf g uring an

impelld® 2 BhAEBIEdd BRlvek nAIPERIBELEWh IR (il SERRFBrhdddPatpdsition in
10 blade tip where the serrated shape i's forned. That

the blaiis fac nf ¢dsho ! Hat adesof thraimpeHer aftar mplding thatjses pedetemmiged
, | ti Bl | | : h
astandE o 30 B TR R Sy LBy RSBl e

can be fierchloadesblafic tipeof Mp®lddes, aafl tiesbladek dhd thet digilar Support plates
predeterm ned distance fromthe bl ade tirf where the

can be dtieqtipnanoldech; thatrthe lades anddhe pyclasupgt Blatsg bstpipres

integr @%n be formed on the bl ade tips of the bl ades, and
e bl ades and the circul ar support plates 15 can be
i rbes,tih diis metided fsuaufidnaing dveintpdelicles aandltiblede blower, an

impeué‘}imrf;“' ke Biowiea RaTiag E@fq‘iﬁé’g}g oS g&lggﬁ blade Bps drd formed
serrateg'ﬁ%%g’!:zﬁ‘% RhBo o WhiARIR!E 8fe Bl v%riﬁﬂiﬁﬂs'iﬁlﬂﬂacbiﬁ)sitional

r having a plurality of Dblades on whose ade
accuraty pithabledésmmdedhers eotatorad sedngiets imarevisd, anddbe hwmberae
ere theye are few vgéd'aat ilons in the positional 20

wh

manufagtiing fpap-pyurs gan FEAEYUnd where rotational str engt h

BRIEF PESUNIPYEON OFITHREDRAWENGST  manuf act uring
man- hours can_be reduced. BRI EF DESCRI PT| ON OF THE .
DRAGY INES genezal cross-gecienelrvagw of a d@llsmeunterhalr copdifjpnst sgrving as

an exa%’g\%ieg:ff ggdé()%cg (fln @hﬁ&hﬁ%ﬁ%&%h% 3 rﬁﬁﬁ%la?g gﬂﬁn% r@?ﬁ%&é@%ﬂb he pre‘sent

vicein er o
inventioh @nvgedpertaining to the present 25 invention is

used. FIG 2 is _an external pgerspective vie ow ng .,
am T nartesmal PopPesee Wy horsinaan dmbellansk Pl Atkying as an

impellePf tain%lﬁgl‘ﬁd@t)%% P@ﬁ&hﬁfg% R fresdnbRvBRRRENt
Invention. FIG 3 I's a pérspective view show ng one of
s &t Gritfisiampedpeeti ve vinhi spowingprisodiseend impellaeenfigunieg bodies that
conﬁgltlrg%hel i%%hler?r ' ‘
FIG. 4 is an enlarged perspective view showing one of blades.
FIG. 5 is a cross-sectional view of the blade.
FIG. 6 is an enlarged view showing part of a blade tip of the blade.
FIG. 7 is a general side sectional view showing molds for injection-molding the

second impeller-configuring bodies that configure the impeller.
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30 FIG 4 is an enl arged perspective view show ng one

of blades. FIG5 is a cross-sectional view of the
blade. FIG 6 is an enlarged view showi ng part of a

bl ade tip of the blade. FIG 7 is a general side
sectional view show ng nolds for injection-nolding

t MG, &B@(g&leﬂahphhlsewtma]mieglﬁnmhghdo]@ﬁimﬁ shbwaing a cross section

ure hej 6 FIG 8 is. a gen .
slong 15GREI G g e lh Stovdng o ar o BABRRNG Lo GuR showing
the moﬁﬁ G 1B ctih-AMdihp thédecfldGmpeBdcdigufih g Bbdibaihbit configure the

show ng a cross sectl on along II-11" of FIG 7) show ng
unpelletrhe nol ds for i njection-nolding the second

er-co i unin bodle iggure the

E‘E@I[% %‘ngrﬂ%gﬁ(gle% glﬁet\%v Showi ng portion
AF@G 15 1§an %nlaFge@ pEQSpbétl\%W@smsﬁtﬁ\gmg opebs bladés thet configure an

show n% one of blades that co u ?a} npel | er of
1mpe11ea ofraimulBblade biomsnarrtpaing &9 mq#gf qa% ﬁlria edg?ﬁeshmverawn
t 185 %m”: dﬁfﬁ%ﬁfe Sk
I%z%plolf %}0 aﬁgite chgn |%iécr1ée§1 the | rrpgl ler p‘gp ajaOfa

mulnblmllé bllohzleﬂﬁ@:tabiuﬁgm npdification hgf tle prowinf invetioon 1 of the
ent [ nvenfﬁi 10. F1.G.12

D EEG sk Wonew glap serome it (o ia i ERERR spSu B amoron
conesp%ﬁ%ﬁ??@ﬂfé@r sE&ldrf‘;ﬂoﬁg' RBSf FKP i@ 13 951 hhifkh@binkl@ortion

he right half show n ortlon correspondi ng
correspondingdo theasesssectiororong OfF :(7) @lﬁoviung-:mp)ld piniergion-molding

the Sec?ﬁlé)’é’ill?e séfﬂig%ﬁﬁg ﬁalnglggﬁt 8@“@5wa€ o&g)l gUr e the

| 7PG! 1385 an hierged visw dRowintk Pogtesh Bio€BIG AW ng portion
B of FIG12. 15 FIG 14 js an_enlar ged vi ew show ng

p &G dhis @n shlarmegd vigw shpw@nggortions of il Girlded
PRIEPRAS M Sotar e SHBULAL ABE AiwRleARESrbRAL HANInGHR an

i Apél Wer pertal ning to
impelldf@ﬁ ainndabladnbRwat pthsinppes entdificavienRiofithe pib@ni Biveutican

enI ar ged perspective view . sho one e, bl ades
%ovﬁfaﬁgelagqur@rsneﬁ% Yigy s ?Wﬂlgrﬂalré@?ﬂ%e adley M@?nﬁg‘ﬂe the
1mpelléf%‘f%%1ﬂhﬂlgdé glo%g !pfsft&ﬁfd Q9 ntbdPficatiBg 2RIreRERbsent invention.

I nventi on I's an enl arged pers ect ive view
s dGi 1his anenkfgdsl msqscmmvlewahﬁm@e@iﬁ bladapidpt configpre an

impelieEnplBaRE pRBerER e AR #ﬁﬁgﬁéﬂéﬁfﬁﬁ%

nEscmmﬁ OF TP REFERBNCGH SEMBOI® Support Pl ates
42 Bl ades 51a, 52a First Bl ade Faces 51b, 52b

7 Second B!nadéel‘Faces 53 Serrated Shapes

31, 41 Circular Support Plates

32,42 Blades

51a, 52a First Blade Faces

51b, 52b Second Blade Faces

53 Serrated Shapes

54 Cutout Portions

61 Steps

71, 81, 181 Axial-direction-removable molds
01 to 94 Radial-direction-removable molds
191 Circumferential-direction-removable mold
T Distance
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54 Cutout Portions 30 61 Steps 71, 81, 181

Axi al -direction-renovable nolds 91 to 94

Radi al -di recti on-renovabl e nol ds 191

Circunferential -direction-renovable nold T D stance

7 a Hypothetical Intersection Points a Predeterm ned
o Di st anc alpotiktibikicrERiGARRYISNG OUT THE | NVENTI ON

Bel ow, an enbodi I of an inpeller of a nultiblade
S bl ower B)é?‘f nE]S’ﬁtalnFi"é 5 present invention and a

BEST'mbli?ﬁLdFQﬁ{ @?@éﬁ?ﬂwfom TR INVEN OGN be described on

basis o the draw ngs. (1) Configuration of Ar
OcBﬂioW,r anreemboliment,of an impeller ohdimulidnede Wower pdrtagning taethe

f h h
presen S0 et it SEmb PR I SehERaLE uefioed anhedpsts of

the drdvﬁng)ssed W Il be described using FIG1. 10 Here, FIG
IS a general cross-sectional view of the
) Comféguratrmmﬁ@acan@ﬂ@@@rd.u oner 1 serving as an exanpl e

Of iy %S\élr SnliBoRt ?ger%lﬁg ab %?g%géﬁéle 8F 2 Ayl i un@ﬁj ﬁle Cfmpeller of

bl ower per ai ni ng Inventiron IS

a multfblde fhrﬁfwer&)hﬁa]hﬁrfgtto shatgresdnt idventiage u&fd \EilBJeldeﬂchH)edbmmg FIG. 1.
referredto as the.front side of,th

Here, F6n{i#14 867l cserseaionpbpew o dheoval-avpise ain fopgitigger 1 scrving
as an e%gr}r e'ofd deficth WARKIRPimRIREoLS mhﬁﬁalaﬁie%l&@% E‘ﬂaﬁﬁfé to the

e air conditioner 1 is mainly disposed wth
presentvaléntionin ted. ¢ Heither, the left Bidaof thexabanfelG. 3 Mﬂ@pa@@dﬁd 1o as

e R 5 B P B e SR e o e

side ofltRPaif UbdBEEheand the front surface in order to suck
air inside the casing 2 and an_air bl owout opening 2b

di Ep@srsmdmncmlezsrm@ﬁly disppsepvithiagyplbmotpied sateman a heat
de the casing 2. A
eXChanzgﬁr% P c%Sc‘;’nt &lebt;tla&esﬁ%g%rﬁg 18%%15# ng the direction of

t hﬁe&iaﬁlﬁ!g QuhddhdBarnGiit suctiomopdigngld dilbposied it the ogesirfage and the
2b is disposed in the air bl owut openi 2b. The
front spdage le%hgﬁg%k BirjapiAe {heicgsipg dead énfgrrgrlﬂ‘grre&pemng 2b disposed

in the g&&%ﬁf&gﬁg (;Mgﬂoéme sgfﬁd%%%gde?@o bIRS agpoﬁtaae tﬁel'k%smg 2. A

ont e casl ng and a rear eat exch ange
horizomal bladn] Bfor ddjﬂmﬁememﬁ of thé aicBow hlwreaut fging theafir blowout

.the.casin The rear heat. e hanger portion 3b
OPemDS%éﬁgé é‘bﬁﬁlailﬂ/blﬁgoﬂto éfrom t he upper end of
t hﬁlef]:{eﬁ?ﬂ'gxcﬂﬁ%%r @’ﬁ&‘dﬁ@gﬁﬂu@é&rat froHt hd@-cxAtal El* ;ﬁﬁﬁbﬂl ¥a disposed so
eat

drain pans and are di sposed bel ow t

as to fagg (chmﬁrgérslcta of Thmcasnmﬁeandéla fegr heag %—‘él@ngqr@@/r‘fmrﬁh ¢isposed 5o as to
face the Tear sﬁ of ﬁlencoaglgrg 2(. ”%e%‘a?:‘%%%t etxlgﬁ%nggleﬁ ifion 38 eRtends diagonally

downward from the upper end of the front heat exchanger portion 3a. Additionally, drain -
pans 5 and 6 are disposed below the heat exchanger 3.

The blower 4 is a cross-flow fan that includes a motor (not shown) that serves as a
drive mechanism and an impeller 7 that is driven to rotate in the direction of R by the motor,
and the blower 4 is disposed such that it can suck air inside the casing 2 from the air suction
opening 2a, allow the air to be passed through the heat exchanger 3, and thereafter blow the
airflow outside the casing 2 from the air blowout opening 2b. Specifically, the blower 4 is
disposed between the heat exchanger 3 and the air blowout opening 2b in relation to the flow
direction of the air inside the casing 2. A guide portion § that guides, to the air blowout

opening 2b, the airflow blown out into a space S2 between the impeller 7 and the air blowout
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drive nmechanismand an inpeller 7 that is driven to
rotate in the direction of R by the notor, and the
bl ower 4 is disposed such that it can suck air inside
the casing 2 fromthe air suction 30 opening 2a,
allow the air to be passed through the heat exchanger

opening,2baifidr ekt BowbtlevadhinBe idpdllet D toais §pede St hetween the heat
casing 2 fromthe air blowout openin

exchangge? phd thelimpellempisylipesd op the reagidg e?%b& ippeligeh 2pdha tongue
porio e LTI o by YU RGOt 1Dy g i

the spacasil mgdﬁposéd gnlthi@ﬁpmmdeocrf tBe trigzellegtii des, to the air

bI 2b, fl b t
A8 sl bR affentinger ettt he i plosiBddudriven to
rotate, Q\%fk‘bp% A @&I B odieatad WhieWidhaustheREQHZD flokR through the

inpelTer 7 froma space S1 between the heat
impellextsveasge be Bﬂangbndh avithrpsgiebico an aw errgﬁaﬁge tinpR afftke impeller 7

and is i it Bmr e <Pl AP Fyartinrsin talls: oy RO Bty space

S1 to thé giﬁbé syer $hhy id tvhiP Bordifidher { mr ﬁ@ﬂa&di“nshde the casing 2 from the
di sposed on the front side of the i npeller 7. .5 1n

air suctipn papitmds and ishet znﬁka‘if ﬂla&%%dqe@m éw@ﬁd msider{be pasg 3 passes
|
ﬂlmugfg& }%gt Qgﬁé\ﬁé{ al r ﬁg{eg&?gtlﬁgecam ngX%@?le aftflow is

blown bhirsmllﬂg]ﬁa tRing 1 ﬁ‘pﬂi ﬂhe alr'blcsmmiaptmng’)@b wiattho goprdlcr Wiof ﬂle blower
respect to an axis-of-rotation line 0 of the inpeller
4. and is blown out fromthe air bl owout opening 2b

@ Con%%ﬁgﬁ}ndtq?f@n el rflow leading fromthe space Sl to

space Thus, in this air conditioner 1, air is
s (Ngegdhe nspaler 7 Ité‘tbalslpwgr % sqrvimgas e inpelerofeuntltiblade blower

s SR BB BB B B G R E The Fi 2

an exte2N4l PBRPEH I viMeh EQH@inhp'&leﬂ'V oﬂ&@ﬂaﬂd%rltlsseﬁ&ﬁé & thie @npeﬂer of
and the airflowis | own outside the casing 2 from

a mﬂlﬂfol?ée Rlowasipstiainingiodhs pgsam inyeatiome LlGpd 19 aperypestive Haw

o B4 gy S84 5014 LSSl B i

isan ekﬂal@aﬂ beRpaddiechiowsliowipgohabfiblades 42. t G Baambss-sectional view

entlon WI|| be descri bed using FI o .Fl
of the pladist2. F KCp6 fisan satgse ateas Oa%?%g@‘b?fs AFae fﬁs&eﬁs‘a 42. In
the fol].togﬁn% 15'&@1‘1%1?(511 %0k et qgﬁaﬁbﬂﬁﬁ&ﬂ%mﬁ QY kIS BShd &ﬁ?ectlon of the
I npe a mul tibl ade bl ower pertaining to the
axis-ofprotesientling iy efithe ompelfdrG.3 is a perspective view

of seco [ eIIe fi. in bodles

¢ I EBREAT I i kol R Epal Sharkn Bl Ma oS
axis- oiel%lta%ﬁ)ﬁ%lﬁe@@drﬁ pegid 1Y1ﬁ)el’lb1e')”\h1%ﬁﬂy\hﬁg.1d@§‘§ cRéull tﬁﬂ@éc ate 12 that

FIG 5 is a cross-sectional view of the bl ade 42.

configipo ¢r5l efitheimpellpsd iv W%@Wqﬁ@tioaaﬁltec’féﬁn afisstade tip

impel&soh 8 iRy T oot toe QR AR iRl in e

axis- oﬂ&iotzﬁ@hldﬂﬁctﬁlfn tahé onaxt froed herd, aighORedond émPelddr-dohfiguring bodies
ler 7. The i npel |_er Z%t%if a rotor-1li

14 dlsgﬁ%@’,‘mﬁ% tl:qegch}:i]@ e%qll e and thg grggmplél‘fer-configurmg body 13
in the (?}r?g'ﬁjlﬁe nﬁeﬁtd?febiﬁ’g&fl Al dfn?d&élgr pﬁaé TRBILLE whefBhie¥onfigural

S a circular en ate 12 that
memberomfeuglmeésso@ttmrend of the |rrpel ler 7 in the

f ir [
Se c?rcu ar ené {"ace plate tma?rgy mcludes a disc~-shaped circular support plate
21 that is made of a resin and rotates about the axis of rotation (that is, the axis-of-rotation

line O) of the impeller 7. Further, a shaft portion 22 serving as a rotating shaft of the
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of the blade 473 hasescurged; shape ahas t9 gy

I mpel I er-configuring body 13 that configures the

other end of the inpeller 7 in the axis-of-rotation

di rection, and one or nore (here, eight) second

i mpel I er-configuring bodies 14 disposed between the

circular end face plate 12 and the first
impellérmiieldisposedan fheg:lftnten gf thedyrcilar 3pport plate21.

nt t L .
S Hogh B Saion emprgsopb R foi S A RBE s Lo PaRRE grcutar
support ﬂgﬁtﬂggat als]._ gﬁdé’ bf & HsA arfindta@CBoRl B 8xid 3f PR (that is, the

I sc-shaped circul ar support plate 21
ax1$—0fhhaatnon $inefjef tfc impeBei hamhalpluotliy e bla‘ﬂﬂﬁlﬁ]@ thetarestisgossel

side-by- ﬁé Tlnglg ﬂ(r a%re Laez:lngﬁ 'gfc’l é'aﬁf o e?% hl%garll pﬁg&gle‘:’&)th@ (f:u'cular

supporBplaf® 41063k itd1Be ﬁaﬁaﬂél 1@%hed Hés 8f fomaeh lo€ the imipsileti % a@d;ﬂxé circular
in the center of the circular support plate 21.

supporplaterfd @éébﬁhpluralqbéﬂd%ﬁ awsriptegtally wepl sk eiguertion FRﬂ a%s
Further e SHARE al‘fdv[n?)q% ﬂspo%ﬂ@ﬂﬂ{ cd)&e?t)?eégx of B citcRl i RESport

a resin-an out the axis of rotation
plates 41 ilﬁets tb Be stif@indad | byﬂoﬁ plucdl Ataden42.i ne 0) of the

| [ler 7. and ural i of bl ades, 42 t
b bt S1adruad e & Hapicf Rtk suR e hi e, SREagy slanted blade
structuije') R}ﬁl%fé Lals b&ﬁe ?gﬂl%ﬁs@& sP&E forinat alpraRtdiingRd MadeR@gle towards one

upport” plate 41 so as to be parallel to
side 1nttHrfed1mct16n of roi&btoatqfcb]nﬁ wipeine7 (el foeyardin the dire¢iéon of rotation;

. circular. support plate 41 and the plural blades 42
that is é‘i‘eeﬁ%fff’ 11y nolded by injection nolding. Further,

a P%?tﬁéleﬁ kel £t 53 hoMmhell on @haPeaRebiated 4TEbEQRtiLE out the
each of the circul ar su port plates 41 so as.fo

blade ttpe(hsx@r moomoeptTipcrah blage Gip Dbt arhers] ploces oMose spesificals cach of
42..h
e sl SR TP A A PR S £ Sigfp o

formed & p@éc&mmdiﬂeﬂ&li (chas isgmtpitah ) et domgitnéidabdisdtion of the blade
angl e towards on side in the direction of .rot

42 and 3y St RGOS that HB dESpoRes B (e EHEULATHRES Bhargibonfigure

part of i lﬂﬁ(‘lé)rgb gﬁ}é" dte (5u¢te sﬁe?i‘gha’aﬂbfaﬁé: tib 80d)y of Tk BIBAS 428 Here, when

serrat ape 5 on each ‘of the bl ades 42
each obije blsdes 4@1scsa¢n inmeplm vhdvadwo 1Sld|gS Q*Eem 54srth@Jpen cach of the

ctont BSR4 o) A5 PR B L RS R Beter i)

from ﬂ?&ﬂﬁdeﬁ}ﬂ &érebﬂlemlfﬂéraiengﬂé@ma@@ﬁp 504 Bk BlABE 4288cLas to form an
langul ar and fornmed at predeterm ned intervals
angle ﬂ t lﬁFam%E

exs whan phahodf thy blades Heis sepryinamplpm ¥iewda padiondhergs a side

d b t
s4c) of G B Bt Syt pBRtpn s+ TR R RS (b il aiftfion (here
towardR @id infdr ﬂeﬁghé}hlaﬁ@e)tﬂcﬂn (dkteblade tipn ehemﬁﬂafomafp epipheral blade tip 502)

bl ade tip 50a) of the bl ade %ﬁ Her e, ggg%égg% O ends of

the twc?glﬁessﬁﬁ ahﬁ%h fopg Wﬁ%’ /Ren e&dﬁt&%e Reddsions séeﬁ in a plan

end in a Iade rection (here, towards the
view, anmndpom'e]ithﬁ hermirtien (ie:):e the side 6he) df Ieadeoﬁth@cmhetrm)rtmrh;eﬁ that is
of the

fertnesf i g bl il & Rrigne e ferberda e e BRRGHS gt the blade

tip (hefé| %%’[& %ehﬁhe?ﬁqjladenhﬁ‘S O)IT ivd 1S0dde 42 RYPokikieAed I'ﬁerIﬁ)SltﬁJn closer
each of the cutout portions 54 that

to the blad& métera, rfhet méelmeméewl bitede ipr5det ofdhe Plade 42 thpg a hypothetlcal
1nterse(;“%nr }éo’mt[ %3@ 11%1& Perﬁ)glr%;q egﬁ ggﬁ otng 59@118%?8 sﬁeE@% £ﬂ5354b

would intersect if they were to be hypothetically extended towards the inner peripheral side.

In other words, when each of the blades 42 is seen in a plan view, each of the cutout portions

10
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of the blade 42 has a curved shape so as to snoothly
i nterconnect the inner peripheral ends of the two
si des 54a and 54b. For this reason, when each of the
bl ades 42 is seen in a plan view, an endpoint H of
the portion (here, the side 54c) of each of the
54 does nbhitve parignguie sbdpa Whdre it p(fram plesach phthetsutogk pergions 54 that is

e S PGB R o PRRE PR BGR e i

tip (heRE HeRRG: PoriPhRflblad PP Sdn) of thetBigld2ad ehaAplyipdrinted but rather has a
p05|t|oned|nap03|t|on closer to the blade ti )
@.ﬁﬁes’c in the

trlangt(laresh@pe whese thet rattipe pf ¢asB oA thayieE ppitions 54 thapis
d .
T T

outer peiifiegaliad a5 @4 b ﬂmhlbdia dniseowelet. i f they were to be

2 ?/l\%grteg%rhg gtlﬂl;,é} 6%8 Eﬁﬁg ga&ﬁt Cihl‘Pg %Bq @a@@e&?ﬁt @é)osmon a

predet@%ﬁ%bd' BstAnd?l( Eﬁv t ¥, § WistERE G ﬁforﬂ 1!?1@ bfé!dE t(hé}@ rthé Blier %&pheral

oes not e a trlan ere t he portion
blade tif Sasthens the karated shape |53 s fcmmsd 54Mormspep@ca1ha therrdent 61 is

formed B3 e BRG] U GREEa e Sp o BE 0 g Hadsipah the

directi®ebf BB80a! Phads, thé Bep @a)is frmbd Qusbinade bqlafzztelfﬁces&fami afthe

poi nted but rather has a_triangul ar shape whe

blades ﬁér t Here, bt the dltdedica (herec theawr hlasterpesntl) 94 e@qhavtf th%blades 42,

fart hest |
R TR O R i ——
blade t(ﬂ"@é&, ﬂeftﬁlter%flpherﬁlewlhm ﬁOa)birI&d@thblsﬂTeﬁ%é:hapé 58 hzeformed isa

first blgdepigeisi 7 o plda Gheoy AR B BB bSLe J5oTh Ghisormed
to the {y);ﬁa%gzbef ﬁge 5 ﬁﬂ%her ?ﬁwﬁ&ﬁ?&dbﬁot‘ the Siilaéé tgllli‘?r?er@)thé 619[9? penpheral

the outer” peripher bl’ad
blade 050a) Whereethe berraed slape d3 shipmed & 4 sechud blede favb 6 &b, then a

disand i e P USRSt s pecond

blade faée Sn)eat %@S@sﬁuﬂlzwh&ettﬁ@st 6I ecloiaey Blequa @bt RBs thAR 8105 mm.
he ste is formed just in one blade face of

Furthee almhﬁnsf bladregwb e esge@seda@rthe blade theknsssehiectig with respect to the

O L T R R e

the secP8 blad® facat3eh ard fiecEii®pogsl I"Hlaf B[ Wheh éagh toff éle Wkdedd?2 is seen in

2 cross 140G e SHAPUISS Of BielSFRALPIAGS Taeer S thon B Sigk Rgdhe firs
blade ga@ec §]ta5 daanaeﬂg% 1E{EYQJfﬁgeef a6db Q'S Aok f}%r?s‘i%ehﬁ' the second blade

i'on wher e step 61 I's rned to the opposite
face 5 1sb aie séfaeated fromecachodrer neﬁxeﬂihﬁleethxckzn@e)hmfuonh e Fbtthﬂztewhen each

of the blafesebhis stea SR Seboiel PsohadvPEhdieebbiafi s Lask e -
one- d(ftt@& €hath fine Eﬁ%ﬂdﬁg TSIt Eﬁcﬂ:‘b@nﬂi{ 1ﬂ PIR SPfo@ﬂSd tihthe L‘é’é@ﬁ@ blade face

direction, between the first blade face 51 a and the
51b wege d:mmdootblymnﬁatowaﬁiﬁbhfaﬁm(ﬁ hbadp dare il ais whelpetialiyeasallepto the

first bl&i}ﬁ ﬁaﬁ%g H 'g‘ﬁge Yict ?a)ﬁtg%l gteg ;c e ﬁnﬁé}f‘gh%e%gtsl se c%qadteﬁ &2 1s seen

ina plﬂi PER, ﬂhB Is€eloBaSs fehnieRlGbiag ﬁb ;'«Ish)véﬁ&B ﬁ?}both@ld‘ahmter&eﬁom doints .
bl ade’ face 5l b. Furt her, st eg] 61 is formed such

That i, Handhseserc bosprss defediriabes 50w i b20g 1 (g ShoPRsaipheral
blade %fgtgag%% A <A SE U IJALAYS Forhflio 'tl% Rf?ﬂﬁ@h@ﬂ%ﬂmﬁéeﬂoﬁ%omﬁ o.

IS seen In® a cross-sectio VI ew
For thie Aeom,WheX eath bﬁfheshéaﬂm d2hi saba ift atpbm@hdm die $theobidermed in a

posticg e Pt PP o 05 S B 08 AR B BR R o
bl ade
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25 face 5Ib are separated fromeach other in the

bl ade t hi ckness direction. Further, when each of the
bl ades 42 is seen in a cross-sectional view, a

hypot heti cal bl ade face (see the one-dotted chain

i ne extending fromendpoint Xin FIGS5) fornmed if

peripharhlebladscitmaNh dges tha cerate ghape Pé it Breae diapite eortiensfbere, the

.t owar t LSk -0l f ' S '
8B e S G BB 5 o
of the bk/)lila,d‘dg AR ttiatQke fahﬁeﬁﬁ@ﬂle&)ladeﬁuilrdﬂhéﬂrectimh émhneﬂ]e tblaeif tiphRere, the

42 i 30 | [ A t 1 .
outer praplHER) Hislodip 305) [FROE Ty BTAHOS I Of HoTRs].  Furthes the sep 61 i

i nter, j ' i.S, i o .

o TR s o R R 0o
gach ofthe bladpes. pHemdll be bbad ¢hatj hers Gayaush dreeutdvd pegions b4 drmed in

I T T e R .
the stepf*61 {sSfoRB& ol £1ifle Rlt@Bonticeihg RG] thdtisalfigerstidnboants o

position that is farther in the blade width direction
correspondimg ti éhelsiugié poitipng Aér e, the outer 11 peri phera

bl.ade. t.i. a) ere the I ) i

? 136 TiipifipRiloshBE g Aoy TRRAES 2 P Sna3a Rl Wport plate
31 that$¢ £@8e AL esBf antihBtatidtaboilit (O Btik o sotitfbrf (@iatis) thetdrs-of-rotation

serrat ed shape 53 of each _of_the blades 42 thatt@%%mmed

line O)foh theriamellpn’ pba plugliy of Bledcs?s et a5 made G £ #1
i B s A L A PO B
suppord jslafe oo do bopaalltido ¢t Endopmtaionelf theontpeHerl, adéthei qureular

supportylaierid 4 gkl MAes of e BEERp R IHADY Thgn moldine.
FurtherO8 SBUBFortiBE (fH SR PREihO RS 2 étafif SR dfhe iﬁﬁ}iéﬂexoilf istdiposed in

bl ades™ 42 have the ‘sane Size, when each of the bl ades
the cent2 off thegwwenlar suppopl rlate it ewThe et impeliereonfiguring bass 19ns

. i ne interconnecting the pluyral  h pcal . . . .
aitferof ot B Br G Bonee o hebi e 8ot RRALEFRL Briopp disosed n
the cenf@ of HRNSrchkhr sﬂ-;gv_o-ﬂ'}ﬁaf%im sonfignehd te feanfnpgiuricogfifeths body 13,

13 includes a disc-shaped circul ar support plate

31
but eachigfthel Bureh Hledes 32 thateqni surrithe Sirstimpeisson b eringhody 13tbas,

o i : ) eatati . : _
smiler 1641 o DR s 42 Rl il U Florimpl A olliafing bodics
14, a stiR@ere @iclading gerseanetd dhapdiSeghd the dep 16y > &i dbscripriiontikereof will be
) ircunferential direction on an outer periphera
On“ﬁa%%??ion of the circular support plate 31 so as to be
: ( f tradd erbién 1 npel ler 7,
(3) ChERABIES of Bupelfer S LSt or L R Oherkt ' The. ohur i
bIThd émpdRer drof therblogrealt sgrving aietdic bypélier e€a malitiededilenyer

perinfi e SRR ARG URR P2 g S LR i
operati6gnt er of the circular support plate 31. The first

i mpel  er-configuring body 13 is different fromthe
(A) second inpeller-configuring bodies 14 in that a shaft

on i : : _ "
ST PL AT BB, IS5 i

outer petipigirdléiadeaif $0uusfleagh bbidly blBles 30 abdith2 esmchhenfairt heucked inside
pl.ur al

bl ad [ .th i
the imHgR! Fiom BRPISGUTH (i Bty -SaPHAEeR Satat et (e dtedpecs
(paﬂic?%% ﬁe%lﬂe 1*3{;&% oft el 118 es BN @n HhB o RRARADY vertical vortexes

er-contiguring bodies 14, a structure )
formed at ¢hauclitong pohtens értrthatednf pageah Sereatell shhpessile pndugisesenn be

reduceg.e Sl%r'ﬂ%r,l \ nent afflge {s%%wf{m 01|1t| in?oethe%g]aéetseldfr&% "1 inside of the impeller 7
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(3) Characteristics of Inpeller in Terns of Its

Runni ng Qperation 25 The inpeller 7 of the blower 4
serving as the inpeller of a multiblade bl ower
pertaining to the present invention has the follow ng
characteristics in ternms of its running operation.

(see FIGA)), horizohtl ventesics avhoFe srhlet i darpe agbwhich atvodisaherged ftomathe outer

pe S5 ERE S ST BB P B s

horizorft@ vos@x i Sibsakdald & splatikgtht Reitidel vorlages foredd &rthd cﬁtbtﬁtl’pomons
the space Si (see FIG 1), separation of the airflow

54, andgroisetyan e seflicedhices (particul arly the bl ade faces 51)

(B) of the blades 32 and 42-can be controlled by vertica
vortexes forned at the cutout portions 54 that
C dmfhegunpelldrivenfike prbad eﬂﬂ’o&{fﬁﬁenﬁ&he gtopl 6 his feemadhin theblade face

(nere, b i bt pearnl 6 B 3G AP Ba Al bposiics pedgermined
distanc\%ﬁﬁ %)ﬂne 519%%%%@&%&5%1%@@@@ Qhes&ﬁéﬁ)e'r%hérﬁf lﬂ@d@ﬁ'ﬁ 502)

are e outer peripheral
where the pgrd@hshape hés fmlnadda,§0 wtamwﬂlzbeb@@@lf@d ater g ﬂ;‘r@t/m

nt o. or bl t
impelics it iadiody 13 550 E sty bF Bie GRAE i BETHE3 L AR mipe
blades $2{Abl (ROEd#QASshapek, 532436 for@iedleind alie @eoﬂﬁﬂiﬁéﬂéraccﬁflﬂg&)mg
In the |2ﬁeller 7 of the present enbodinent, the s

bodies $4 coni he sircwer pipReE Plaiesd] lkihe plupglbladsat? mhsmthe
f h. of

e 5557 o RS e A ISR P il v

reason, @he¥t ath€ péfenfidldvy & lﬂebéﬂo&d:eaalsjepf((rhﬂb&],enctdm apis¢ erthe airflow

erlpheral bl ade tip 50 t he

Rowingever gher fadsciace disre, mﬁrearaa‘éawm%% BY %é’& Tgla%faé ff and 42.

HOWGV%Ih h %LIC bfibeltd? 7' ufg)l%gerﬁ Qﬂﬁfbbgﬁ'ﬁén@ g;hé)ﬁgé/ of]tﬁe %ﬂ f6'1 YHaed, the
Fcul'ar support plate and the pl ural

distanchk IIT;I[h@uSEZOWh &ase thidnd). (ﬁemnawe durbhigpesinile artgow orsnksigig drvan

ecqnd i, npel onfiguring bodies 14 configured
ﬁ”nun%?wﬁ i Gaphesp 'ég%%grt plates 41 and the plura

() blades 42 mhere the serrated shapes 53 are forned

can be inte%{ally nol ded by i njection noldln% For
t i the impeldasy, oftthe pres¢ny erthedivagdihe frst plgde face Dda pagenssed in

e B P a2 2o b 51 e e

for the ﬁl@ﬂ@wﬁb)m_@é oeathe Bihdé free bf aslésof3Re bladks42. and Haenethe second

mpel ler 7 of the_present enbodi he
blade e STRGowHER et Hate (286 5Unt Taly ofs SO o AL Ren sgpen the

t
step 61?§e gdlﬁa? ﬁ% ﬁxgrﬂ)lﬁeqlﬁ rne; ﬁltehﬂg&g%llggen%ge fé 2 df I%Qchaéfrtﬁé Bdes 32 and

42, the moizt ralubind. eﬁ(e@)restﬂﬂng frotrtbe isepated grapd SE)fsaIt berghrblyabtained.
enbodi nent, the first blade face 5la is recessed in
M)  the bl ade thickness direction with respect to the

S T&ﬂﬁqmglel?&e] JaRepridht cBodimBRCOFERR8S 58 the [arkh €rom the
alrflow flow ng over the bl ade face of each of t he

blade tipl(hetesthg 2uign germgletal(h}ﬂdeﬁ@ Had d@re the serrated shape 53 is formed to
the hypothetical intersection points «, and the step 61 is formed in the vicinity of the serrated

shape 53, so generally it becomes easier for the airflow flowing over the blade face (here, the
rear blade face 51) of each of the blades 32 and 42 to flow more smoothly, and a
predetermined wind blowing performance can be reliably obtained.

(E)

In the impeller 7 of the present embodiment, the step 61 is formed so as to extend
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bl ade face 5l b towards the first blade face 5la to

flow nore snoothly, so that even when the step 61 is

formed in the bl ade face (here, the rear bl ade face

Si) of each of the blades 32 and 25 42, the noise

reduci ng effect resulting fromthe serrated shape 53
paralletanthdbladetip gidry, thboateneutiphetabplata tip 1$82) ofiveth ef thy blstes 32 and

he_presen nbodi pent . the di.stance. a .is.th
42,50 4 SR PRRRERE DhPEI8V CPENe PO TPRED gy 61 extnds
uniforrP§HBDREflct B @ESorditRdApdiroMieh of thelals Bahedl43haner tedomes
IS formed to the pot heti cal intersection points a,

difficuls it lo¢nd vandplosing perfasmeaer forbeprac Wossering forgoige e increase.
F serrated 30 shape 53, so generally it becones easier
() for the airflow fl owi ng over the bl ade face (here,
t hetherigpell&l Aelethé patedi Bnbotiisaththeftep bé ibfoaes nBPinamd blade

face (b o e AR IR I 60 B4 A5 BT B PR 1 e
ajrﬂowitxg&flgxggrgg&l%nzmgfﬂlé &gg Bl eS6HE cGR@dIMENt, the step 61

SO as to exten 13 parallel to the bl ade
(4) Methop of Manefactdrimgdutpetlemer i pheral bl ade tip 50a) of
e, bl ades. 32 .and . ect. on

each of t 42, ..50, t f . :
¢ estipamehSd A BRE r R the EHET e e BlavRe P ipe srdbe
impellet 08 B At ERIENEver BELRINT Y (Y grischeBptiontwillibealescribed using
[ ongi tudinal direction of the blades 32 and 42, and

FIG. 7 {otFlfe8.onHsre, HIG.7 ie algendrak sifiosestiongl epvhshswipgmolds for

.. . perfor ce to.hec . - ] :

injectiigop SRR SocoRs MRt PG ALPo A RpBuliBure tho mpelier 7

FIG 8 Rhrdbieplan stdionat @pwiithahé finedf shusing aicronesebliaddong I-1 of
face (here, the rear Dblade face 51)I of %a;f)h of .t htﬁ

FIG. 7 gdihe sighphathghoning 8 srass pestior kg Tk Hd 1G]k shpwipe the molds for

i S SR O PO R B R
FIG. 91}&9&1@1&1@5{1 ﬁawufﬁawhligrﬁog(?rl)né?@gﬂ?ﬂj@eﬂr}hleh ZI gg t2|e bl ?wer

o aPE Eah LR Bt PRk SRS P BR L B P prsgaFetion
step, a@%i?ggtﬁ {gdgngtﬁ)uslfﬂl&t%{eﬂ_—ler e, FIG7 is a general side

view Show ng nolds for _injection-npldin

{ Fite geaardion sl i eisicpa preparing gt wellar-¢artguring body 13 and

configure t i el lL.er - 7. 3815
e s ST BHER S TRRHES 48 | SPoiadinb o cRERE lo Bhofloce 12, e
first impeRél @Rfigh9NObddy 1 Pindlthe btdond impelldrhenfipgity tudids 14 are all
Showi ng a cross section along Il-11 of FIG 7) show ng

obtaingdrhy ipisctien-mslding ghese Withinelgs-di ng t he second

i | l.er - conf i our i [ t L Or

| PR e DA P Al ipoflr AR EAL HAIIR o sccond
impell@@ohifigiridy ©5didsl 18 Bill Bhdesorbdibih deflaihusing the senondg t he
. inpel.ler 7 is rraéLnI y conf ilgur ed by a preparation
impellegrcopliguringbedissy! £1564R *4MP!Gn adj ust nent step. 20 The

Pﬁ%%&fl&@& iﬂe@ﬂofl—%@dﬁ%%ﬂe QdcoRd aRMIcREoripeirihb bSlies 14 uses a
i npel l'er-configuring body 13 and the second

pair of iRk directionenefriogabble mepléodl end 81 andyadisl-fireetionyremptigble molds 91
to 94 tc(): {n&ggl%elal?yr infia'erc]: 1orf1~%g1:§ld Qllleaéirec a%’su}jgc?rt plate 41 and the plural blades 42 on
whose blade tips the serrated shapes 53 are formed, and is disposed with a step of forming a
cavity into which a resin is injected by the pair of axial-direction-removable molds 71 and 81
and the radial-direction-removable molds 91 to 94, a step of injecting the resin inside the

cavity, and a step of removing the radial-direction-removable molds 91 to 94 in a direction

intersecting the axis-of-rotation direction with respect to the pair of axial-direction-removable
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first inpeller-configuring body 13 and the second
i npel l er-configuring bodies 14 are all obtai ned by
i njection-nmolding themwi th nolds. Here, injection
nol ding of the first inpeller-configuring body 13 and
the second 25 inpeller-configuring bodies 14 will be
molds ’ﬂEﬁtﬁT ?Ibﬁfbr Iﬂiibf tféahéha‘s S(ﬂﬁjﬂg@i inkiele s aivity. )
ell er-con g odi es 14 as a The
erfo dnespats o Al GRS W@%ﬁéﬂ%‘éﬁ i dPatt
radial- dlltgaﬁ{)lll %m@\%gfe' Iﬁtﬂﬁk 59 t@Q{g'w?ﬁ béﬂeé&%%(%d a pair of
axi al -direction-renovabl e lds 71 and 81 and
r dtik dirst diking direaivnrremovalile mqi@ 78 $ha9 is onewf Gt nagy of

nte raII d th ci rcular . rt
avia B B ol ta G L BT PRl R gl
annulafPRcEREN BBRA I BRESE RtatAmidead Methe SlBR fbenidp @@@md:rz is mainly

wth a step of formng a cavity into which resin
a portiqnsfor fjradnethe sircelhesupapit plate 4ki allbesecerd pod- dﬂ@ﬁ’é%mr@ovable
I
o 35 oo AL AR Bl kL DG G iosed
so as tot faee the &h%ttaxm-ﬂﬁdctamsﬂeﬁmvalﬁle rrmid\ﬂ mgﬂ:tehmg of- rotation direction, and
radi al -di recti on-renovabl e nD|d§H9l t0.94 in

is 2 moly thakgandis rempyeh 8dbs PHgof-ftatgy Hiop gt IF%Pﬁ’Ct to the first
axial- dg%({tg)ﬁfrgﬁﬂvﬁmé ol E3PEfdr tF@résﬁteheﬁ%bﬁdlﬁEd

rection-renovable 14 nolds 71 and 81 after o
t ke s&ond akiak dvedtiodirtinesatla siadé 81 eelwky ab gxiaHéretion pejecting

. of axial-directi n re bl e | 71.and 81 and
portionfisharThoiP S Tt PERTR i TE O 8" b B T P ghreqiy Fomovable
mold 7b§b&lﬁ$ﬂ£e" ReHe rolfifonllidesd. axhehsidi- ﬂl?ébttlbﬁ Brdj@my abktfon 82 is

nmold 71 that is one of the pair of

mainly amoatordﬁor &mn@mﬂwelww @btlﬁhth MIMO%G cgqularieppareplate 41. It
will be ?B%tﬁ z{tﬁ% or 1(|)r(1) {r)]mtlt&gtrttl B neoﬁ‘x&?ﬁ%ﬁy%l@% h%( cglr%%faﬁqYlmder

shape. portion 72 |s nalnly a portion for fornlng t he
C|rcular support plate 41. The s

dPlpead padi-disbomprodecting |P&ﬂg)11518% dat peoj ?qﬁ &rogt the outer
penphegz? eHE@ df’@b Ll ARl ﬁbj e@%%g@ﬁg@?;{@%ﬂs fiRloter pdrigirehl side

sposed so a ,
while shixtiag irdihe eirtimferertiabidiaddt®nrtoverds the crutttﬂwnpheral side are formed in

axj s- f rotation ect d | d that C
the el Finluiisat phrReble BB, o e gn e rrRer Tty P Stne
port10n§ §§ @seﬁhn&@sa heofeixtetll undbhdly fohesmt efdof ﬁe@a@mcﬁreaﬁtﬁ

after the resin has solidified. The second

proj ectmgmmcm §2etotthootheeensliathe axistof retutiomdiresties. ahbe radial-direction

e 50 OSBRSS0 RS iy

for forrAizPartGf HRCHhR @aﬁauai@lgennafqieﬁpﬂekat&badettms 15@b (see FIGS. 4 and 5)
axi s-of -rotation line 0. The axial-direction

is formext bgtaeen tbg rp@alrdw:ﬁez PrjeqtEngRArHpLs & tb%frqr? Biytyady adjacent in the
cmumt;egéprgtgpgtr g pd " Fq‘erctfﬂ!a?tpaéb cﬂ%ﬂﬂe dltéaﬁoﬁ bR portions

€ note
83 incladesal sectinrd&etrl adepiacg Boatnimgsyrbact |86mt}ﬁ2famy tladl sscorhiohledeaface

S1b (scf G791 4t Dbt P of BEEHGPBOF eb AL OB hingihe lfes 42, a front

blade fﬁcrecfﬂhﬁllﬂg sQHA&R83bRGkd L et peAERE AN d i nnected to the inner
axi al -direction proj eCtln% Ort|0n 82 towards the

periphapaltead o;ﬁém ngmxdatealsbld@e fzp0 founiing swifzea 88 n gnd whichdorms the front
blade f%é’:%ﬁ"ﬁ s :i%lJéld%:) 8% :hnogt“&ft? ﬁ?adgé 4% gﬁd ggéc%nd matching surface

83c that is connected, so as to be substantially orthogonal when seen in a plan view, with

respect to the second rear blade face forming surface 83a from the outer peripheral end of the
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t he second axi al -direction-renovable nold 81. Each of

the radial-direction projecting portions 83 is

formed so as to extend uniformy fromone end of the

radi al -direction projecting portion 82 to the other

end in the axis-of-rotation direction. The
secondrédlibidedhicobmbiy supfaod 8%, i 1g thie hannersth Jadisledittictipo pedlecting

side-by-side in the circunferential_ direction, _ and
portions & afsmamly pertips Fr ferugar thegtigrReriBhetglgorion phiep ala?‘ﬁ@f

J (
spp| ORCHNSE RSN, n0p et S SORcltRR, Eb et R
directign) mhd GrespoBidort dnﬁi:he htedle fancudlehgh aftthabldes 4hexdhaling the portion to a
er ent.i d|r cti Mor e ecifically. ac of
positof areARir G et Shobr OF BEVTG 0P e g s b (EF Jagucer
penphé%aﬁﬁ&ﬁpcﬂ) 5R9 thla}@ﬁe sé2med §paisngs fhbdce 83a t h at
forms the second blade face 51 b (see FIGS. 4 and 5

t Fae ra@alrxhxetcn@mr@mevabéeamdﬂs fddoPieec mrabﬂleéfaéhurb)blop ike

bl,ades 42 ront 3 r .
porcon B85 R0ias %, bR el BB T RL R R0 77 dhd BF o fection
interse@Bipi thb gXigof-endtion dirbdioacaninge redds thhtade b a@rﬁo‘ffemlr 1mart@rect10n

surface 83a and whi ch forns the front _ bl ade face 52

(here, tpwals theamterpegiphen) sige) inissicctine theaxisrofdatation dirgepnawith
respect%@‘ﬂ%(gaguegglg]{éan Hr VB ol%§‘71taﬁat81' r&%@?&%ﬁ&i SO as

S y orthogonal séen in a plan
axmlduuﬂwmImnmhﬂﬂeeﬁﬂQSl)ﬁhﬂﬂhﬂf&ﬁdQHGMRhﬁmiblade face

 Rosra e B nua stiaEoT oL iseHoNGrhe e BPHgralside so

as to cdrfés{)&idsto TROE Aty fBHﬁed’ l%gihélradihltﬁﬁéch@ﬂ Pﬁf j&itREtpoRehns 83 of the
portions 83 are mai nl y portions f ofm ng the outer

second paial-ghertmn-eooviabla nedfld 8hereformed an theslup@menpbﬁak @lga of each of

the rad{ai @u%c%t{pb&%gg&%ﬂ% rﬁgcflgso éf Jf' O&f’l ona)cﬂ%? ade:b[l f[%l on‘%}omons 95 is

formedts6&s b adend aGtorafly Gaahomf eddhe thd ﬂﬂ%—dﬁéa’tﬁ)ﬁﬁﬂrd}ébﬂﬁ@ pdidons 83
portion to a_ 5 position a predeterm ned distance

of the seprndeaxial tféreglion-gmevable moldrk It b perer Fqtpiqudestion favards the
other ergrﬁggﬁéac]g%? :'tljéeolpgéeﬁ{é% %r%hi{gg ?dggﬁoﬁg 33 inMIREEa FRG rSF rb'irﬁte &gk forming

di rection-renova
surfacerfdh digat @dmis&h& firsarbiadelfaceed 1a((ber BIGS dundl Shitac ks farted the rear blade

face 5 ld:;% 'éci‘,ho@qs the, %f’aﬁ Ef W %?i%eo [Rce 9%@?[1&?1 adbees tlae front blade face
formm% bl BRkisah, addrht £rs® ﬁl%.t;dhﬁ% stu?ﬁc@%@thﬁf iscBhcte®Nso as to be

irection, and are nolds that can be renoved in a
substandiafp oﬁh@gonﬁbwbhe seEn it ewandedewheith pespect pe teghrsl rahr blade face

. sid intersecti.ng the axis-of -rptation gdi nectiqn .
forming ifc 538 0Bt 0 4Pt o BRpar Tt ey vt R Bl Ripng surece
95a. [hkhRnehddr, (RB18de P CoriBEOPEktions 95 are mainly portions for forming the
axi al -di récti on-renovabl e nol d 81l) after the resin

outer perighesad ipotHiom afdhe pirgian suppeid elats Hl fsaﬁ%ﬁﬁ@IYpﬁwmo&i@ fygher on
e oA RERLB8L b RYRE o A6 AT Ep RGOSR 96258

(excludigdihalcutbut petionn SPy «f teebladg fqperof Ie@cﬂﬁof&ﬁe b]fadém ﬂfa posmon a

predet%rggq% gm%gl,(h%l@:ti%t Rl cg ggg@%g#%@g%ﬁd 8(11161‘teh ¢ ovter penpheral
blade t{p%'ag{vhgﬂ eitfELd yabherompkgs 91 to 94. Each of

e tip portions 95 is forned so as to
eXuehet, pini] eemq/orf fommnmrsmls QT for hermmnglthelcuttivt petioon(see

FIGS. % O®| ocf&#]e:] %&pa] e(rsi:.lsl.hr%gs %3 %ﬁ tgtf Hiﬁlgie tip3 ﬁ?egg t]ﬁeeouter peripheral blade tips

502) ofalé Br@ts £04B b @Redb &&hioPihd WM 85 fdrheng Sdrtibhs €91d.Each of the
Each of the blade tip form ng portions 95 includes a

serraticn; fogningeartidys £éd s faeeidnohag mgtrudes towards the inner peripheral side
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20 surface 95a that forns the first blade face 51la

(see FIGS. 4 and 5) that is part of the rear bl ade

face 51 of each of the blades 42, an adhesive surface

95b that adheres to the front blade face formng

surface 83b, and a first matching surface 95c that is
along ﬂ@@ﬁﬁhﬁaﬂﬁﬁ facofosrdirdgautface s thatécahd yxiol- tlilmgonad:mowﬁé)&ﬁ mold

51 and e Mo Bt BeC SSEE5 & i it B0 e fce
fomm@ Q%gg xg%goﬁ’émé Ret bl tfp%érebﬂh@@ﬁtef‘ Be@pHepdl WlaAQ tip 50a)

ace In"this nmanner, e blade tip form nsg
of the umtzﬁzoaus p@&ictarmimei infeyvap thay 1@,rtbe pmh P of ﬂﬁer@gtouhaomons 4)in

ri.pher al rt| n o
the axigyeiatlps GEEGET 1y A Wph il BhFRhE o B B ey e
serratec?éfﬁa Es P61 REBIALs 52, %ﬁd hﬁ@ﬂm&ﬁ&e@ﬂﬁ%ﬁﬂ@ ghdpehe Iﬂ&lt oﬁtﬁhﬂs:utout
he bl ades 42) and t he portlon (exclud|n

portmns ¢ sden sy eiohd ratyongPmORABRIES LTS sy gk S—

viow GBLESE R9S, ToATELH g BOSIRR apdadstpssyion

formin®@péEionPes inbbe trl radiaDdbd:(mdﬁ-rEmpvﬂﬂa)noMsé}letoﬂ#are seen in a
serrat ed sha e 53 is forms

cross-seciopal igw hese Fﬁ‘ﬁ’&e‘ﬁa ShapR Siesgo fiysigag AP Hg{bﬂ?éadéﬁ fyy¢ o this
mannelpgfe sk:ﬁ?lﬁox{ %Fl‘ﬁglg': éo%n@é Re Baily poRRns s Bheklg SRSt portions

I ps (here, the outer peripheral
54thatbbﬂﬁ@1reﬂm$err51@d)sha;fes155e bl ades 42 are fornmed on each

O&P%l’fglgq ¢ ad cﬁ@l ‘ﬁ{ﬁ%?‘g Fég (b 81%38} tlt:'(? %% E.T[o fas '{p%ged facing the

aXIaI—dﬁ&Qfth{gﬁ%vﬁ%Vﬁ{o@@s 1hehd g1riara cﬁﬁfch@ﬂﬂ gft@becting ¢he akds-al-@ibgion
he front bl ade face form ng surface 83b _of .t he

dlrectlcmedmmdhwveamﬁpﬁse%ih asthe fpat Hedefacstprging supaces 83b, the
st 08 6B SR ) it o

forming tHeftAgdRes 92 @ﬁ&ﬂiclf e ﬁ)lpﬁg diip ﬂletrﬁ), théreutbt pﬁi@hbraﬂ)b(atie zgs 5@ ere

out er periphera ade ti e
formedﬁh@é?éfag@dﬁhg@%ﬁ Jisdermgd: ( 2 1hd firsf E@dﬁ?%céﬁg BtoRete the
rear blagiﬁtfgclé% SRR teiSd dﬁi@Z ér@?o?mteﬁ%ﬁacﬁé Sl i8¢ tfnl@Movable molds 91 to

fon in order to formthe cutout portions 54
04, andtthatecond blagt fecet 1iéb thpe configde Steapadlal fagestH of thehiades 42 are

formedﬁhyttg% ggcog ,a{ﬂla[; ﬁgsxgg)env%ﬁiqgglﬂg lmaold§li]a oesteap% 9‘7 Q%n:eéfa n(thﬂg to the

matchlﬁ;fgirﬁiceéjgsg@&ﬁbeﬁﬁf IR VARAEChAR| S Q% 950 alfHthelsecahd dlatéling
a cross-sectional view (see FIGS. 4 to 6). That is,

surfacea 8Be tlah @Qb ancheothiersirtherndiad dicgfond Aetvesk therecansh r at i on

ort i on
s <o iar SR RO ML 0B e b et epoulapel b o o e
formedd e Gteps 97 86€EdpoRalo theateph &3 (@eer 1dG8dédnd Hppiths blaltsd?2, and
to the sides 54c of the bl ade I.n..thi.s nmann

e st dacion rapmgrpt thg GG TRl PRI gRgds 91 to

94 are {n%fé actuted e&ﬁ Hﬁg Gt (ﬁ%ﬂ Efﬂh@ '%?ade&l%g%ﬁ@& AL Qoh Béeen the first

rear bldde@dhad ﬁydnmgcsﬁ]rfaaesr%rmhatfbm thed {iist Wade fac@4S larapd the second rear

bade s BAa g i T e5o B ep ECR ST SR 4R isance
T (see PKE $) Of PEfR1thOBechad @kfaﬁﬁfrb&[bn ﬂehﬁw&ﬂb a1y 81 swd fhaces
95b "4dhere t'o the front bl ade face form ng surfaces

radial- mnonhanovabﬂsmom Sblmor?@ asg pfany Bstuosksugh Heat thetfy st par blade face

tchi ng surface '
forming ity O hEaT Rt 3 a ngeat BRAGEEF bt Bhfrees b vith
respecOH RS sd@@ﬁd phes ﬂicekfbﬁtﬁiﬁ% kiffaccs@a). aMereoiver, decset drel
serrated shapes 53 is forned. Here, the fgﬂlésr}mlgsl

e
axial-dirgefean- @na)vphlgtm(@lé@fl agditlee fadaal-direction-remova to 94 are
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rear bl ade faces 51 of the blades 42 are forned by

the radial-direction-renovable nolds 91 to 20 94, and

the second bl ade faces 51b that configure the rear

bl ade faces 51 of the blades 42 are forned by the

second axi al -direction-renovable nold 81, so steps 97
manufadnee Slm:dnrtﬁatl;] gintilar tdvde refatiaishipgbeswedndbebypothetical intersection

s B bl P 88 A P80 8830005 e

positiok [R¥e, ik hh& Jefighahl ﬁ&és? E4rtiRR)n etbnre %&ﬂﬂ%u%@t‘i&ﬂﬂom the blade
axial -direction-renovable nold 81 and the

tips (heradha buigt periphicrsh bladmsipa bP@ ofsheiklages 42¢hauthgerd spfaces 96a of

d. .The ste 97 correspond to the steps 61 (see
the Serﬁ%gg%%]‘%aoéfng%t he bl ades 42, and the second
aXihg G beRl-dRecticfeabhide radlds Bllamm atnldéthe
rad|;? di recti on-renovabl e np] ds 9 94 are
radial-giggrtipareerae wiblesmekisth de 9f4h®fsa| dﬂ?%f%ﬁémsvﬁa% molds 91 to
94 are Pﬂ%&éﬁ? &3 38s fU HE&E cIi 19@0‘[1091 g fakirs Sbtf-roi;aﬁ@ﬁ dﬂ%ﬁﬁ% of the
ace form ng sur aces orn1th Irst

secondfa@shrﬁdﬂcm—mmbvahle msed @i cﬂheremn thbloatte pérgherdl erdaiofh the second

R E P e bt e
sec0ndtd%§al-§1ﬁ€&ﬂﬂ1 ﬁﬁio@’h‘bl@'nﬁ(ﬁﬁ t8'1 %Pe ﬁlﬁ: d%’cﬁl@r%l Rlagist-rdfgioh IBlﬁ'ec’aon

radi al -di recti on-renovab 91 to 94 are

wherchyemeavity iufootied Wdahretthat:lrt:tﬁ@r Suppgltt plagadt] iddle plfva@léalades 42 are

. rni .surfaces 95a ar es

itegral S B R T Bl € SR Y gl Al Pl frt re

blade fﬁ@C@ﬂﬁmlglsaﬁEcefs 368 2h@ Y fegorsdifchalslage ﬁaafonMM@ﬁuﬂbes s:ﬁe
second axial-direction-renovable nold 81 and the

- NI IR otk 0B PesieoT b ke Gt g infp dhagavity formed by
the axigi@t?}gcﬁgﬁ n%jvaﬁ cl?ﬂfd? A, '8'}1 akla lihd ﬁdfap ﬁlrécﬁoﬁtrlaﬁg§£ulg molds 91
i ntersection

et ween i'cal’
to 94, ﬁhhh@nﬂm@saﬂ@wwdﬁﬁmﬂﬁM&eﬁg@smﬁégnbn the blades 42

steps 97 .are. forned s iaops (here, .the
i toaadighdregtionTamoyabis rrdies O fo Phia® BFERHsdip adirection here,
‘[owa;rdgI 'tHeQﬁﬁér rlfulﬁéfﬂ‘ Gid\8 ifeAGSingd th SuxlsE6tatibh 8irQUbA Wwith respect to
peri pheral” bl ade tips 50a) of the blades 42 than the

the secemtlaxjalrditectign-gB8noviblEmphies ks @nd dhe lost ixmlﬁmgﬁqmmmble mold

7 and i G A Bt rart o GG Y ACEP KRS T8 By r30tion

directi®ift whiteb$ the debénd Bflheller-db@Girin@bode ﬂ@‘iﬁﬂéle@sdﬂﬂ ds 91 to
4 are di sposed_so as to face a directi

9

i Ae Sismenngicthe ﬁ@‘c‘dﬁ# gppprimbata tl gpd aqerpéler@i RJadest42amewhose blade
) e, on
tips arRARAMNEXE A Ulet 59 B BURNARMEY BRUMoR by 0

aXugtherdin regirt om i}[ee{ﬁﬁsvmh@eéleﬂobmﬁ@ﬁm,g badyl 13 ke fliaps bf the circular

ial-directio vabl e ld. 71 and the o]

supporbplpie| 315 ARHereis AKos TR ABP-O T 4irg afa%ﬁlapmpiaff‘ééé qggbe jefond
impelléfrb : nrrg%ﬁr\:j\tﬁogod{égtlart L@ ﬂle%ﬁﬁé‘stdf% ﬂlmegﬁé(n-?en?cﬁ%bfe)inbﬁs 71 and

ere the'circular support plate 41 and
81 are gightln Idlmetran:tes HpRvears beq:zmse threashapk: ofAhe blades 12 mhe mne as that of

the blage 4?[ %?Liea eco Jé}a%élgé 8811 S 97 at & #?%%@%%gp%% t he

radial-&i€eABELdB bR MdRIsface Qﬁ%mﬂ&grembﬁﬁﬁﬁset&%an thk5 Next
aresinis injected froma gate or the |like (not

radial- @rﬂtjmy—rq:rmw@b{qmobig\ﬂltty OS¢ st @yal digetion-removable molds 71 and

1 e B3P SEL P IRLOALS R PO e e
formed @8 bdtrat&] shlap@vicdng sivdlar db fhe seasiddenpthe-watiphyng bodles 14, be

integrally injection-molded.
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Then, the radial-direction-renovable nolds 91 to 94
are renoved in a direction (here, towards the outer
peri pheral side) intersecting the axis-of-rotation
direction with respect to 20 the second

axi al -direction-renovable nold 81, and the first
axTIwI Jonhmxgmp o a-stepnaf\cditdisingthedmpellershbly drinengses; omthe

s o1 Do eBER OOV Gl ol RGP BY: FHEP B e st

xmpeuemb%hg@[rm%mﬁy BN e BRAYA IfipdiRerks; ﬁg bolifes Al 'o%ta.lned in the
manner e Circul ar support plate and the plural

preparggicaciéep #@ joningtibenm tbgeibrs bytuhp@omcéwldmﬁ@d thetike.

I .
LR YBRER 47 BB D RN BB Ll tmpepsr T et i e
joining Smhﬂs@éctﬁigﬁihd gdﬁisﬁ@ Hoetyatiohs ni ﬂﬁ ashd pant@fandfi6tational balance,
ci.rcul.ar, support plate 31 is different fromthe

and obiypipe thsfimpRierc] 3l PEQAYSbrt pl ates 41 of the second

i apes of the
(5) ChirREl R o R NI BB i el Efof BRWREIPET
s|Tighdthodof handatturitip theimpelldyFoefiseblvver 4 hapmgcﬁs thehienpeller

l.ades. 32 is €. asthat of. the blades. 42 of . |
of a gl BiaGE SN PRSI BP0 g is0dee e fa lavipe haracteristics
(A) shape of the 30 radial-direction-renmovabl e nolds

91.to 94 and the relationship between the

r dulihe methp@ of inenuinetiing Biedmpsliers? ofithe pregent gntbotimeent, the

axial- d%g(ﬁtgon-r%#g%% tl' ol l(ge;ﬁ%(ﬁé)lre{bng?l%}mg? évf %%Pn? (#éa% Eﬁe H%egslecond blade

face 51ib) afigs bﬁeZleQ’ﬁbeVdf%&l bf the ®lddeps?2 an®42 &bl tHagortion to a position
serrated shapes 53 can, sim/lar to_ the secon

a predqt%wdéhst@@ﬁf(h@rm ihedissenr o3 from thsbladp fpeghess thy serrated shape 53
is formegjaﬁd: {Hqud1fglﬁt!llge%ﬁgré Er?cg?b%al%ﬂfo[ﬁs% 598 Rnd %reaqlﬁﬁo%gd ﬁifcmg the

taining thel y arrangi ng,
axial-daxétonatmovitde mmdddT } &t 8 lom aahrmhomnterseoﬁh@ﬂﬁ: axtifref-rotation

circul a

. dlrecthnnaﬁxgl qr%forggr%lpgg ﬁ}q at 5 atf@ttg?] grsl; hlédg Eacg ndi) of the blade face of
~ each of AP 8lal&Y 3cARf 4204 d ﬁ&lthﬁldd ﬁ%délténﬂﬁ&@&@ﬁﬁcé @efeg the distance o)

preparation step and joi ni ng them toget her

from thsrltﬂwém(ﬂlerev@le dmmy periphdral Hladectip SOaTmélemj]hq strmaterd shepespS3 is
f { t
formed %? g?eﬁ o a%erl%ji 1:1%%1:%)% 5§t0é1pnt%e %Eg% E{ﬁ{&ﬁﬁ&%&% quter peripheral

blade tpdj0upé d%@h Bf thetHlddels B0 Sintl 12 the tepérdrnCiadeaén ARMin such that the
rotational bal ance and _obtai ning the inpeller

blades 32 ppchdd anst the gireulay Sypporialates Bk and flckecome priegrgiedoso i fn the
impell AL Ao, 1 JIPEL (L ¢ FlesPlRURD N PRBR A s (specificlly, the
first machihh surfarp 86¢ anid thtGeodndamanchini Blidate I3k ol fadqee eddhi dthdrdn the

i nvention has

present t QW n
radial iRgiciH<St s mon s&yeopﬁntrwgowgt?% Jéfﬂﬁﬁg@flééfl thei ng
radial-diR@tibfRShdv&ble mfds 0180 Eﬂ ?ssﬁ)?ﬁle@ HRoglis m tlﬁé"}ﬁat%le face of each of

axi al -direction-renovable nolds 71 an ormn
the bladds &2 pod 2 dhat (i dnatedcs:nnmw dissomadhdst, abi@dlsmo@cs}sﬁ:@m tlof blade tip

(here, téggeglﬂtg%ﬁde L agglﬁg?{ilpgﬁa} gi]gre %geltq%gqassfgge ?Bn 18 formed That is, in

the metBb@ @ﬁﬁ@ﬁ@ﬂa&ﬂﬁn@ e iad}eBlef NOf the pré@ntlinSoAREEtShofds PRBre, the
the blade tip where the serrated shape 53 1Is f or med

axial-digpriioptiemeshlamodis Yeandohl snshibe sislid-disttéun- @mqV@blgmolds 91 to
94) arcW0& s 2h hd 'tl%eos?épe gl Esa[%hﬂgd L.éjaeposition in the blade face of each of the

blades 32 and 42 of the impeller 7 after molding that is a predetermined distance (here, the
distance o) from the blade tip (here, the outer peripheral blade tip 50a) where the serrated
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axi al -direction-renovable nolds 71 and 81 in a

direction intersecting the axis-of-rotation

direction and are for formng the portion (that is,

the first blade face 51 a) of the blade face of each

of the blades 32 and 42 to a position a predeterm ned
shape 3 stfamos, ¢hereby thdrerdiedtshapeedlojante fhmoad intlee bladeltp of gach of

here, the outer ri,pher, bl ade.tip 50a re,th

the blal g2 pip € WS o8 3R 3ot BP B SRR P HLAR 41 can
be injeSEdd-AbRRJ SHaPBadBe Ohdeh 82 hdiBakd Pe Clredles su%)F@rt QLt&r31 and 41

peripheral Dblade tip 50a) of each of the ades 32
become idegratednd to performinjection nol ding such that the

bl S L L .

i n i R0 o Bl 5t Be PROBE pRisBhtfyedlimen, the
impell¢rol ]%ﬂvil@ th? bﬁrﬁttf? f B}aldt-bm ammh x a?pihmésbladm t:]mamﬁirmfhﬁ g

surfaces (specifically, e 25 first matching surface
serrated shapsh o3 £HEDSBRER aﬂ%%l%w?@rg tﬁw pEedewargpaops thecasitional

. ! . > . N

acmHaEX|ai?gP§%%%|on-reﬁ%@ggﬁgn%%?ﬁgﬂgl nd é%@ﬁﬁg&%%gﬂxnnmﬂmr
of manufdivaingohaneldurocar Bedaddde nol ds 91 to 94 is forned

at a position in the blade face of each of the
®B)  plades 32 and 42 that is a predet erm ned di stance

(et méthed 8f ShARGEushg fﬂieqméfgn)er Pbixdle pidsént codbdbBnent,Be steps

a

b
outer peripheral blade tip 50a) where the serrated
61 whesth theestaps 7 &thibisnibd stephat of ghe impellg % after malding) s¢ formed so as

to exte%%ﬁ%%ﬁ%&ﬁ El%qun%c%egﬁ si((ﬁgrr%léj’th%trorl]%er %ferifaﬂé?al %ﬁa%%%‘é 50a) of the blades 32

and 42890 tht sitipeeef the njeaivanviabldngridedsoldd (tery tidlaxddldiitebon-removable
radi al -di rection-remvabl e lds 91 to 94) are used
molds ¢},and $hand the sadizledirestion-gepgy gids 31 4,24} Gag peimadersEnple;
| c
thus, 18 AR oL PG e gt 2 PO e (R T
impellaticohAgaeng toelyd 3 dndghe sicond nopelky-comfognringeobieadé) slspbecomes
(here, the outer peripheral blade tip 50a) where the
€asy. serrated 19 shape 53 is forned, whereby the serrated
(©) shape 53 can be forned in the blade tip of each of
the bl ades 32 and 42, and the blades 32 and 42 and
t e thei methodof mappleeturipp shesimmgllenhof the present epodiment, the steps

L Nj gctjon- ed_sugh . es.. 3 .
97 (thaf [ B SleGpLP B RS} A Qing) B i Bl Fdaihip
betwech AR patiRcal IntbRestion poihtzer Rl the dndpoimtaHuifakd eddeR§4c in the
eller 7 of the present enbadi nent, the,

the |
blades B%S@c:l Foromadeat inqgitione (s tevardy therinpgr pgephessl sideg) thot are
farther %gth‘gg%ﬁ% evgiﬁg%gléc'tigﬁ ﬁ%'ir?ﬂ'feq{lﬁﬁ%pﬁ I'Eﬁere,stﬁé 5@%&%@?@&? Blade tips

i Nt 0o one where there are
50a) ofthe blatiés3Psand X then fasdndi sonates Heof thecyrratiort foemibiggebetsons 96,

... 32 an 2 d. where rotatjonal, strength is inprove
50 it beget HERUHBEPITOIo O RLLE HoRiAgS PARHIOE Sl shgees 53 have
been fgﬁggglggng %l?ecgi@h hdldidge method of manufacturing the
r

I mpel l'e of the present enbodi nent, the steps 61
(D) where the steps 97 (that is, the steps 61 of the

[ |ler,7.after | di ng)_ are.f so. as _to .ext

od Bt B rEEnFByEhg e Ahre! OFle SiespR ertibabibi e
radial-@gdctiphesrabvablagieldsi Fiso Fahateke tdhevbd adesirdtionaftersdding the

so the shapes of the injection nolding-use nolds

axis of ppfetien of the axigl-direetionemayableartidabl edidl a6 g 7a dueg the
work o?gerﬁgn%@g g{(g?éﬁ'p%fe %éﬁﬁ&,'tﬁ@ﬁo%%@@o@in%@s 91 to 94)

radial-direction-removable molds 91 to 94 in a direction intersecting the axis of rotation may

‘be performed before releasing the first axial-direction-removable mold 71 and the second
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thus, the work of releasing the inpeller 7 that has

been nol ded (specifically, the first

i mpel | er-configuring body 13 and the second

i npel | er-configuring bodies 14) al so becones easy.

(© 20 In the nethod of manufacturing the inpeller 7
axial-dn‘:éctiomeempestdn tnoddBbai thenkis-afiretative p'sect'@m o toheeyt bei performed after

releasitg i et S5 FiE T SECOROR PP LA R TRE hypot het | cal

axial-dirBtRhSeRbl e BRIIORS ivthandistdfaorrARairsdtonH Morkder, the work of
edges 54c in the blades 32 and 42, forned at

removipg &ietrrdiabdig¢rsion; remevae moldsd 1 t94in p ey iafersgrideg fhe axis of
oo 150 5o RS WL 05 Wl g 0 [ e

first ax23-drS@jonakmiokeblbnasié §1 32d drededahdt dxdud- dﬁjb&tl@:ﬂfbﬂﬁdﬂ&bl&&ﬁﬂd 81 in
96a of _the serratl f rm ng poré%ﬁns 96,

B owahl
the axipgkpigiondiertion (£ pause the radialdiregfioprgmpyils pilds 91 to
94 com}f%’ij@é u}e@ BoRES éﬁh&ﬂ]%?%ﬁ%swﬁél Bvgish&as ralsfggger@e bPEE 8and 42

tion no I'n the nethod of nuf act uri ng
on the tirwldar spepdreplates 81 ahéid] pt ssiermgulenbicehi. rent, the 30
ﬁgﬁial- irection-renovable nolds 91 to 94 that are
(6) Mo in a direction intersecting the axis of

I O BleliRBel®dr 7 (feat 3X |ﬂfr>é fildt mqﬁlbﬂaoﬂ@mﬁgbb@y D hélSthé :l;econd

and 81 are used, so ur“mg the work renDV|n?
lmpellambnffégurmgrbOé)@ariﬁD of thipecarging catbornes g SERE! is fomed in the

rear bladla?' @519 ofreSc LOR T filRY ??ﬁfgd s a? obh u?x.‘hd}”l (Pand EIG. 11, the

ectlon |n ersec I ng aXis o

step 6 lﬁﬁzi:)f AsBdfdpeto e thedt@diadg fida&s2fdf eadh of the blades 32 and 42. It
xi al -direction-renpvable nold_ 71 nd the second. 20

will be@g’pegﬁh% hesapsedhe plapsy abihe biadey3Band 42 agdhe same as those of the
blades §2( Frz d 93 il L ﬂ%éc?{ﬁn B Rt Qﬁce?%ﬁapﬁe Rfe f6qr Fgﬂnngpgﬁ}'le front

asing t t axial-direction-re Vab
blade fm@ﬂ(&s,sthe dimst bladei fate blicomet b2mandahe setohd bhade dad®betomes 52b),

t.he _axi rotat.i direction. Mreover, the work of
descripfigp gt S“Pﬁ@ePHH%§$HﬂFTection renovabl e nmolds 91 to

4 s @bl HSS Clit®8r 10the pResdihg Smbb@n¥t, $HBfts SudhOsdbh@Blling
may be performed in parallel "with and at the sane

hﬂbulenvmﬂa%alrﬂlmvmhe obtainefleasi ng the first

di regt e nd
bl PR ERYERIE Mo Pifhaf fE0B5H8
impelldtbfi Sfllg rhnd.'ﬂi@ﬁ‘dcbﬁlﬂmﬁdﬂef—b@[ﬁguﬁﬁg dodes 1 h)ewhere the step
radi al -di rectjon-renpvable nolds. 91 to 94 caonp

61 is fopmad the fiseBlade, 8617204 cpch fhy blgdeTy oael 44 %Sﬁﬁéhft Hesent
modlﬁ%hgﬁ Nt Jﬁ hgsd gﬂbgg eSind 18NS BFromu.t h@er i ﬁlgagh %%s)agé’e%&ﬁ blan

at ~an irregular
sectlonhbdé\ﬁr i(with Itmarieﬂ: Half shbeirgnpedrtien C(Yrre(sphatmg & the leeosk Bectibn along

eII figuring body 13 and the secand )
L1of F ¢ BT oA S GP0n £Ryre B D a1 8 daes sgetion along
11-IT ofeﬁ@oﬂ'sﬂgxﬂf g thi¥@ls %ﬁﬁ_ﬁ@ﬂoﬂ ol dh skEbrdng: eﬂéadonﬁh@t%‘g bodies

51 of “each of | ades 32 and 42, but as shown
14 thatucnm?gw@ 1}& ippellen G 1HIG Lhes arsftnéqsg@ilvmmsham moetidroB s §1G. 12.

FIG. 14 i tg arge %ev?!s cg“%nfg%%ﬁlo?lZC%E'Fﬁ?ClE. of the blades 32

The method of manufacturing the impeller 7 is, similar to that of the preceding
embodiment, mainly configured by a preparation step, a joining step, and an adjustment step.
It will be noted that, because the method is the same as the method of manufacturing the
impeller 7 of the preceding embodiment except for the injection molding of the first

impeller-configuring body 13 and the second impeller-configuring bodies 14 in the
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15 will be noted that, because the shapes of the

bl ades 32 and 42 are the sane as those of the bl ades

32 and 42 in the precedi ng enbodi nent except that the

step 61 is fornmed in the front blade face 52 (thus,

the first blade face beconmes 52a and the second bl ade
prepardtiomestdye desveiptio hereof el be ioptittehhdrber eof wil | be

tted. here. t hj se al so, mlar to

pﬁléee%dmaﬂ%ﬁs it (e géfsrté@t)gﬁ?&@ﬂh&m@obﬂ% 30 ghe ssgond

1mpellérkgogﬂg%9§béd?e§ Newil Eé S QWHERN R AR %"\:ﬁéi secoHd t her, a
of” manuf acturing the inpeller (that is, the

nnpeﬂefrrqosﬁgummg)mdlwlﬁb@rmtg@mp@ body 13 and the second

f %%?} &gg Iéhee? 38% %lhp%ilgr_t Erﬁi g R%cges {fusesa

pair of@kﬁﬂﬁﬁ’e&ﬁm&@ﬂlo‘Q@bl@%tﬂl@s TIhﬁldOIﬁsﬁﬂta modi fication wll
be described using FIG, 12 to FIG 14. Here, FIG 12 is

circumgerefst ctmnawnza'ablé@@qléﬁgl ey jegrely injectipremald thejeipylar

oS DA GRS 1SRN0 S omsSoptl O

formedp atid 1s@iﬂsmeasd®ﬁhars¢hprtgf formihpa OaVIbﬁ mteebicharesih tnigjected by the
- of, FIG 7) show nol for. jnjection-nolding

peir of el élé%%w&r@ws&ﬂplem&@%tt @rﬁff%tg@&&b? es 14 that

cucumfe@éﬁﬂaﬂﬁir@cﬁdﬁereiﬂm%ﬂe %01& 191:I E@Sté}?’Of i%]l 4ﬁn§fﬂe§é£§ leiﬁ'e% cavity,

show ng portion B of i'sS an enlar
and a stepefiretatng anl m(twmth@cntmﬁfe@mml dgectmheremewtd@lm cl 191 about

e R0 TR s T 15

aﬂerth@"r@ﬂﬂhﬁdoﬁﬂlf&mﬁmd@tﬂe%ﬁwg step, and an adJ ust ment
step. It will be noted that, because the nethod is

t frisre Abepaisof ardalndirastan-symerahls melds il mgdd Rband el | er
c1rcum¥erglftla§ NGBl ggrloqag @E?cﬁﬁ 1 FF ] 1%% &ll F&)r t he

I'On" o er-configuring

bdﬁy fits aam-dh’em@emnﬂzablaspﬁd)lldem thainﬁ mgsuasﬁ thgphr)df es 14
in the 21 preparatjon descri there Wi ||
axial-dgectigmprremeyable mlgﬁé&%nds fﬁﬂj is thg gp | t gxiak dfgeciipp-ggmovable

mold 7;[ P! ﬁéceﬁg%; dllﬂgntb&ﬂaeséﬁgﬁ&gthte%f FREBImitted ésee FIG. 7).

I*er-configuring bodies 14 w || be describ
The secdmﬂaxial-tdstctgart-tmmcsrabbnnbld|18]be!1ate$ the oftfer gfithepgirlobdi es

| e. Th t h t | di
wial- AR Ba RO R 757 BunH s T sdPe S loas o
axial-dR&tHonGkr@¥hitk ntbi1d 8¢ toff e dﬂ &b RbdInest, ditp@ed sd &lio face the
i

and a circunferential -direction- renovabl e mold 191

first axjab-dirpetigrrgiioyablgjmeeldi7d in thel axit-pEragtion disgetion gpghisra mold that
| at e 41 andth . hl. | ade tips
can be Rpf B (R PEr iRl B R o R ORPfy 250 P

axial-ditbdtionaresioefbloindld7Mattgr e eesin bys solidifiedbatTIa. TesiArlditRonally,
the 10 pair_of axial-direction-renovable

njected b
the semmg{ adal ﬁre&'%gn-{gg}om%e pgld 181 includes, similar to Hle second
axial- dﬁ%‘&fbﬂ%ﬁfo@%lé sidish %@'ﬂ{eoﬁeé ﬁﬁh(ﬁiuﬂeﬁtdm}%&al ~PreeliGP

I'njectin e resin |nS| e cavity, and a step
projectimfy pooti@at lmﬂlairgni*qwtmmarcgrcuhe column shape towards the first

. crcum‘eretlal t|o -reno 91 oLt
axial-afpT B0 Sralf 7o bR TR Rot PREotee 1Y)
axypthedphef trhRA-AREERvA k@!r(ﬂ e Asorfidnsarsd 1B Jroject from the outer
peripheral edge of the axial-direction projecting portion 182 towards the outer peripheral side

while slanting in the circumferential direction towards the outer peripheral side are formed in
the second axial-direction-removable mold 181. Each of the radial-direction projecting

portions 183 is formed so as to extend uniformly from one end of the radial-direction
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after the resin has solidified inside the cavity. 15

Here, the pair of axial-direction-renovable nolds 71

and 181 and the circunferential-direction-renovable

nold 191 will be described. The first

axial -direction-renovable nold 71 that is one of the |
proj ectm portixﬁn 18doghe Qﬁhﬁlé@tdl inthe afigeEMRionglistion. gHee ragwpl-direction

progectm% pé)rt}c_lgls ﬁ'ﬁ aesdlté]?O% dg tbyas)fr%eafg tﬂé E]?Mgaggclﬂ@fé@g&g and a

cavity fdi* g5r@fhg Phrk bf the blddies ﬂE &10{1!&:&@ TrinG peyiph2@l Blade ’Smiﬂ’lﬂ(see FIGS.
xi al - d| rection-renovabl e nold 181 that, i sh%_{@g

10 and ) wsHiermpesh between the radialiitestien BJGCHRSHAORS Carg mutually

adj aceﬁ'?.xq ﬂ-]\]e%chﬁlfer&ﬂt{yl bitEctld gbt Rgors %géﬁ?ﬁcaﬂty each of the radial-direction

rection-renovabl e nol t he preceding
proj ectﬁr@:;mdmwmmss intilsdresedcanl fontthbadedes fotraingfsinfate 183a that forms

theseofze] 8o ot 3t 36 FRPRelt 70 1 41 4 R EDIBT ropilgde fag o2 of each

of the B18ddsQPDY RYr bladd NRe FinGin®bnrtakatsnBwdhd Raéd Wipherabend is
respect to the first 25 axial -direction-renovabl e

connectad| td thetinadrtperiphérel enskifithtsesond fiogt blpdaface femmazuriace 183a and
which ﬁg‘ina e %a: l#%(hfgt é] £1 Es%g P a{ﬂ()ﬁ{%ﬁ') Lf géchg)@’ﬂgeeﬂga’eﬁbbeand a

secon
second&iin%téﬁéngi Eure@k i18%c ﬂﬁﬂ%s\bghh@tem} kol a8t lef subdtentpillgaetibpenal when
embodi nent, an axi al -di rectj on oj ec portio
seen inpgan Hgw, Wb F%S@?Vst tp ﬁlea‘sea%?ml:fsplatrblef[ﬂ ija?ﬁwfto g*ﬁéut‘%%‘a from the
|
o s g B8 LSO ME SNBSS ot s
the radhll—dtrarbtldn?ﬂmabtn% peatidnotB3pre JlIEl;Ilﬂly pgrtpos t"(nrcfnsmﬁB 3he ddder
pr.oj ect m the outer riphera t he
periphdzgl artien b FisehlpupEcH PREF %ﬁﬁ%}?ﬁjﬁ S5 aaias vetpipen the
blades Q5P the REERRSER Al Frél@ionViid frePodtidd dT9hd Maldfice of each of the

circunferential direction towards the outer
blades g2 iexqzlh@ng thegiogidoratoea pm’tﬁm predetermaingddigiace (here, the distance o)

rom P G RS RAERL A BRSO e

formed0 as to extend uniforny from one end of the
radi al -direction 22 projecting portion 182]t othe .
otlhecirewfarentiehdiragtios-rsmovablamnalf 1a] fsewyaughlar pergion disposed so

asto b%?egﬁgﬁ’lelérgjo{a?agﬁé ‘g/ﬁh eré)gétetgtﬂkeﬂgﬂﬁo&]}écﬂ —r&]‘?{’&a@reemolds 71 and 181,

e clrcunterentia
and is ﬁmbﬁl:tﬂmﬁﬁn bal’iéi:naved:mwhé yirfwonfefential digecian theod, thd@ direction) with

respecta dis pitialrecier ol el B LR Kot
axial- dﬁ@&ie@}] Jiegfo';/ﬂﬂé LR B P Btk kROreRidak RIA&B that are

y 5 adjacent in the circunferential direction.
Nmiwahhﬂedﬂ fip ﬁ:ainlnyg paxtiohs 95 thatprojedt tovagdsrtbe iringhperipheral side

oo SR Tt B AP 57 B BRER1: or

second@x?dﬁ@u@&f&l RARvEBRendiH 81 aﬂ@fo@}ﬁh@d 3:11 )het ihddr peSippaill edgt of the
front blade face 52 of ea t he bl ades 42

cucumf@mhabﬂadﬁlm@lweblmm@d 401+ aEéChL@ébe lade Ep iformung por%ons 195
is formf2 b B Qler@flidon) P RONGHE R P 1 EgibNBRLCRR bk HBER' poriions

secon orm ng suarface
183 of %c@[&m}dﬂ dM&bﬁM—f:@nmbldmd@Bﬁl inltlelkexis-af eot&ion(dimetion

GS. 10 and 11 ch of the bl ad \
towards SubrTRER G hER 2tne SEEe fBderpedororeda e s ot
blade fE@e ﬂ%ﬁnﬁl‘ébsﬁiﬁ% 169 tHarFetRoBRBL M’Qmac&%rrswm@sﬂl@r&nd 11) that

w, wth respect to the second front bl ade face
is part bﬁthmfrmgt bladé ﬁxce 5283 zadh ofnthe fkades 42, an adhesive surface 195b that

adheres to the rear blade face forming surface 183a, and a first matching surface 195c¢ that 1s
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outer peripheral end of the second front bl ade face

formng surface 183a. In this manner, the

radi al -direction projecting portions 183 are mainly

portions for formng the outer 15 peripheral portion

of the circul ar support plate 41 (specifically, the
comlequ} £ antp mmnﬂﬁr@rﬂmgg@@y@ spep infRelan view, with respect to the

&¢ f
s LR 56714 o L 8 DAL B i o
blade facd for@ihg wrRcPDSIH. | Qﬁl tlds praede de blade dpdostiag pertiohe 125 are
mnlthe dlstaFce (5! pL%$g1t fmﬁgggf t'ﬂy&ﬁ? z%gﬁhe 0 ter§1
ALY JER liepafo e
f
(spec1ﬁc%ll§ ﬂr?é g?%nt i%‘gﬁﬂ%%n the outer ?enr%leral side than éhe outer, pengheral ends of

i rection- vabl e
the bladesil) and proer pairton (lixsdserths outoa‘spMoxbiéfh) ef ‘dlemlmieﬁace of each of

t at abl i th t. to.t . .
the b1 B 8 st griF etoviny B e B e distanee o) S hg blpce
(here, ﬂﬁeloqte!r patiplead bmiertm§ Abeft thi Serfdté CaAbEs Bt fhathed.

|rect|on (here, the d|rect|ﬁ££ Wth respect to

t Hrarthe, pluceli semationfermérapatipes 1§ fas fopmingthe &@QU*(W@HS (see
R R

periph@el Bladuips1ia) bhie bididej 42 tird fovwaedisn tdvh of miectlade tip formmg
peripheral side so as to cor[espond to the caV|t

portiorddie dEpgh effee peaeation tarrigg rsiPnsrldh & parHop Bt Pigfilides towards
the i mn rg)fhefa? glde ﬁﬁ)ﬁ%% A4t Blaadedct Ee o Ho 518%}4 @?ilt?%f;ﬁile dechid

orned on tfie inner perip edge o
axial- darlecunmtfeﬁroa’able aholdil B & ehd dre-firsnibors bl ale rfaﬂecfoﬂ:ﬁlhg shdade 196a from

a pomb@%%@;?r%%%%d{?:gﬁ? %{#Tﬁgg?lg Et{e%tlﬁ gﬂ%ﬂ‘ﬁl} enpﬁeeralo blg&‘e t11§ 9023 of the blade
42 at apRHcRlrmidighictAN (tRAk 86E biteh POF tueQuﬁma orki8as ) ih AR

second axi al -directi on-renovabl e 81 in the
axis-ofarptation dincotiont mo:mdfm tp ot the cut%\tvam@@ns %ﬂ@t ¢rnfigaredthe serrated

oy S35 RS 4, 85014 B AL NS BAL RS, 3560 LU ons 5

when tﬁ@éxl’ﬂimii@ﬂ:nﬁblhﬁiedﬁbﬁd@mf)ﬁﬂﬂe 512)&*1 (Sleig s&InGh.a cl&s%@ﬁloh&]) view (see
is part of the front bl ade face 52 of each_ of

FIG. IQ ﬁéGtﬂlla%@ 920). arf hatiived inaneblar Fad 8irpgs b Sarficach f e sgration
formm% g?fs’c{bﬁs rl?@ (Nhgh ﬁgaem; elge_:gg cﬁHﬁ E@lgcﬁ/aﬁ%%ﬂoldqgg 1§aseen ina

ching surface 3 connecté
cross-sacticnal hewémbatramdedlshgpeommﬂagmrthd: thBeSﬂcsoé' die blades 4{3[ aIn this

view, w.th respect to first front .bl ade, f
manney NS FRAE BOBR% | e por s i Ran e T prtont
portmnts@@ t]ﬁdtrcﬁhﬁéﬁr@me se?lla?ééleshfdﬁ@seﬁf orm ng surface 195a. In

his mannefr, the blade tip formng portions 195 are
mMmﬂeyvqmﬂm jovirs pmpheﬁdmwm;mdf éhonadial-diseatioppeejatting portions

183 of Bk Sl Rniarii PRl i bfedfignaut syen that the blage

tip fonﬁﬁg ippheinal1 95 lafl@ thid\ratibe fauiies ppebhpEy ¢ilthends of
he bl ades 42) and the portion (excluding the cutout

uroum%muabﬁgew—r@mqm@ew@éé 9 qeceroatable ihe Fircyrpierantiadsection

e
pd@Maphewatn iaiteutifgemtd)dinhtoe rdiveablemat a1 shiges&Bso as to

SO TN TR R

adhesiy e' Gride 2B BlifeB)o Ble fehepiags FRL 8 3hAReE 31 Bh Eh@ @irst '

bl'ade tips (here, the outer peripheral blade tip
matchib@ a)rfaks | fe wlhavkets thQseamd frovieteni pwiacescks3of andraecamtﬁdn

formintg e glg&e@ %0 whose blade tips (here, the outer peripheral blade tips 50a) are
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portions 195. Each of the serration form ng portions
196 is a portion that protrudes towards the inner
peri pheral side along the rear blade face form ng
surface 183b of the second axial-direction-renovable
nold 181 and the first front blade face form ng
formed thefsgrated sBapes Hd ms fpsmad poisleltel, thq fa&irhl@brfmﬁag thab cotfegure the

oot R8O 1410 U S0 RO LRG0

mold 19, afidie pédogh bEld@ffa&eB 6213 (e ubnﬂ@m therfﬁorﬁ Bad Tadeb 82 of the blades
axis-of-rotation direction in order to formthe
42 are dopmegibyibe tecond axial- @ﬁ@ﬁﬂ%ﬁmogj@bi@mﬂfél?sle 5 step#| 197 corresponding

tome%@%fﬁgﬁ%ﬁ%el@gghat%%ut horti Ci2nd thesgoond

matchingenrfades 183¢ thanfaee emthi @therdh tiectailahdireniow pbdteecrnihe sdhd

.S seen In |onal view (see 20 FIG 10, F
axial- fcfé%reﬁ%%a@f melf 181 a8 ﬂ%f TG éﬂﬁ Ereierergbigaeld 191
are forﬁi‘ede aghe &Egé feey oscﬁfersﬁtgﬂcpt‘& thé Pt &0 (SQ@F Iﬂ‘r@ 4y %I%?gl?’ﬂ?gle blades 42,

the circunferential-direction-renovab
and thg sasand axial-ditactigs-removibdamiold/i %\/\ﬁﬂd&hﬁ a r oun d ed shape

. to.the s t he es ,42. hi s
circum e disbRiondEriyEER ol 191 A St AR 26 AL dange, in he
blade tﬂﬁkhd:s@ diredtn, bvEeh thel fiet Hoittlide QY fotBHS sBffaéd3ansa that form
1f| ure the serrated shapes 53. 25 Mor eover, the

the ﬁrséb g56% b pranidethe seronidnnt dtade freeferaning serifacee { $3prfhat form the
second%lgde%%és%@b@ﬁ[ \kfﬁﬂﬁl thé'gﬁtaﬂt:e tfgge gﬁ@oﬂ r the second
I reécti on-renova £ I arg y &Gt

ax1a1-chratt1mmowh1aé nidié 181 adé thet digpufrderenting-dectidorsnch@bleansld 191

serratiqn formn rtjons 196 of the
are e B SR Tl e dehon REPipaTBTidcesd 58 a recessed
towards @ﬁe@%ﬁb&&ié fAcd fb?nﬁﬁ;{ ﬂﬂﬁc@:{ £841 Rlth f@sg &34d AR se ﬁriﬁmt blade face

the R direction respect to the radi al -direct
forming swifeses i &331 pd\rloneomsr, tRFeca0l Mdtdifestionsteemviable mold 181 and the

tial t bl I d
ireur UG Db B G Rt SEN ARG TR B fmitar o e
relatloﬂsﬂ.gﬂﬁg\g!eénqhé Bfpctiétadal ﬁitéz@&itioﬁrpo[rﬁﬁ@!ﬁ@hﬁ e@iﬂbaﬁtsﬁ &f the edges

t he “‘adhesi ve surfaces 195b adhere to the
54c in the ladss 44che steps 1 F werarmasd ataosisionstire, thednperpstipheral sides)
f
trr EAEIADE A1 AR 30, HIALE 10 8 B SORPR IR Bt i

50a) of4Re bhdadﬂ%albﬂﬁhldtmlﬂ%ce(shl%a of tieeseautic fop@ingihiefiads 196.
bI I ps. Eg$) are 24 formed. the serrated shapes 53
Sfr%gr axialgirectionemoypldle mpldsyal andcksd apddhg hat

c1rcumfe95}fﬂag¥iﬁ éfogeremfﬁ'i@ma 18991 fAse &grcﬁfnféljeﬁnzﬁldiggéonb%movable

are forne e circu erentla irection-renpva
mold 1gb ﬁscﬁtk@Jtpgﬂhﬂi wille theesecoms ddiddbrettoesentRablehatid 181 from the

o S BB e s
axial-dF&dtRnk8hovale RloRP I8 1L B R tdRBRE 'ilijih@ 4xR-dQolafi6n direction,

mat chj ng surfaces (specifically, the first matching
whereby grdazie & (0gBed wheretthe cg@dwmnﬁ@lﬁm Hgargl the pbwsl H8Rs 42 are

intografdi2! A{REEGSRCL BLABLNLYE dadlal o L eptlon) Reluen;

e secon hX|a I'Tec |oﬁ re

front blablefact famifieaaticeal 98 freht gecondfRvablaée fRk torkBds Airtices

formed. The steps 197 correspond to the steps 61 (see
1832. £l Gs. 10 and 11) of the blades 42, and the second

axed, 2 GhdiR &lihRPreaTRY 3 & Jmhd hﬁgﬁn %v&;ﬁ%%%e cavity formed by

Clrcu erential -direction-renbva
the axiatadmethot-romedablgcholidh Ff ahlid 8dliasd droecuimfertitel-direction-removable

mold 191, and the resin is allowed to solidify nside the cavity.
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bl ade thi ckness direction, between the first front

bl ade face form ng surfaces 195a that form the first
bl ade faces 52a and the second front bl ade face
form ng surfaces 183a that formthe second bl ade
faces 52b falls within the distance T (see FIG 11).
Fuhendhe cirtveniseenpiabidiresiivairempyadé mekl I veibicd ahoitdhe

. A81..and the cir A i al-di Lon- . I
axis-ofg§iptigh thebd ER EHILED S Badlh 35 (dnd SRRY B ot Movable
mold 1Bl aderdache tocurhftgersiat-laee®nkobavaemoht BEISe demoved such that

towards the rear_ bl ade face orn&g% surfacesgé 3b
the sersgfipm forminpaartipns 1 $fpoldbe shgrmiesniiahiisaorsppovably mpliyl 91 and
the resii ok fihat ot <M GAUEpo M SRE B fomy the serrated shapes 53 do not
overlapcwhauthé eirentieadnili-dzettionrremenahlablodd hdl @ s¢dlinarm@an view, and
nuf act ured such.that,..sim|ar to,the .,rel.ationsh
e fisf BB DGR T b SsbSd BRI bR Agpthe mold
181 ard 1BR2a£AGR e Gs-b¥-Btati dHEdiRAEES, WAiRréAGhE Bedoh® ilipAReSoffauring
the steps 197 are forned at positions (here, the
body 14 isteleagsdr i pheral sides) farther in the blade wdth

dirgction fromithe bl i.ps h I

o i RO uBhee plRE | (R e pldi8 1 op wiose blade
tips aregBfin&lLthE aGeRed Sopeob3 tiicbesidpailiyonjebisivndiiedor ti ons

196. Using the axial-direction-renovable nolds 71 and,

18wrthgrgingrpgard g thedipieimustipmsondicrers pedy. Ho s dppeohihe gircular

L S = G-I -

suppor(ide 3 if §fprenf ol HE QRIS EkerfblieBiid PR fc T ¥R BloSccond
impelleabbdiks H,seché diapeeoitha bkiel-dinéaioh8dmbvabhe toobls 71 and 181 are

) axi.s-of -rotation direction, a flrst
stightlZhirefiy; et hechtoe A1 Dato 9 bedke 4 Rebe s that of the
blades 2XbAhe doff it E‘ﬂérfdéﬁfi@&'hg; palisk WBhdanestpt of aget her

in the axis-of-rotation direction, whereby a cavity

circumfegentigh-dieettinheemovitde piold P handthp pdetionshipthetwaendhel t he

. | ur.al ,.bl ades 42 gr.e | [a . “dhis tine S
cireum Rt B AEE S0 Bi1E mol LLEPHEE S e iyt ol 1
and 181 e Ske sehdf ﬂ@%rtﬁl@@ﬁpfo@pﬁaﬂe@ﬂ Nind ghesplifad BREeslPban dhbse blade
t he second front blade face_ form ng surfaces 183a.

tips areNjaspred the pesEated shppenp et dintilas e Bregateddmpele-qonkiguring bodies
14, be 1&%%%11?’3%\’3’59 d-fadgne cavity formed by the

|re€%|on-rennvable mol ds 71 and 181 and the
c it thy miath@héfi ahndhetedhg the-ingaibardbdfahe prekeht httljficuidn also, the

s il S R
serrate@éﬁlépéssfiﬂ' GhnAeGHaBORS of\Gher@Wiede e rEQAL LR BlcSoskidtal

rection) wth respect to the second
accuracyxif ite bladas 3Ri apd-42eamdvwalisire rotaiidng] 4i8:bgthik émpteyed,ad the number
circunferential -directi on-renovable nold 191 is
of manpilé

FEERE TR U SR P REYEEy r ation forning portions 196

(7) Mo@ficaths Xi rcunferenti al -direction-renovable mold 191
and 5 the resin portions that have solidified inside

t Hethe dmpeler drighatdy, ihe frst benallar-eenfisnsipes Sodpl Handide second
el USRS 10 RS AR BRI 8o
serratedistiapt S8lis iémhé@annmnatpeeiphaiaﬁbﬁde and04 bkeask obtid blades 32 and

xi al -di.rectign-renpvable noJjd 181 are.rel ed |
42, buthgsergied shine DL REY GROdeETRTcRR s By Rhcen] Slads g S0 of cach
of the HIAREhb gha gonfiguring body 14 is rel eased.

To describe this using the second impeller-configuring bodies 14 as an example, as

shown in FIG. 15, the serrated shape 53 can be formed on the inner peripheral blade tip 50b
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10 In this manner, the circul ar support plate 41 and

the plural blades 42 on whose blade tips are forned

the serrated shapes 53 can be integrally

i njection-nolded. Further, in regard to the first

i npel | er-configuring body 13, the shape of the
of each of thethledes 4dupport plate 31 is different fromthe

shap ' 8 ReHodPl 3t eBicd lioRindildg, BRGNS

imeﬁl@%sggﬁq%&sﬁ@% SO egshages _othhe ] i .
periphefal ipaitiodk b thcibhatdes dPrispebifiealhy tispationnekcliglingpastiqms to positions

slightly different... However, because the s t
a preciegpradied s (¢ 1o e ARG DHiEP™ O ARG PopP A s gy 508 of the
blades 4%1 %:éﬁ)ﬁge@ bl BREek S S04 digeibAGerhohibsmaH 1@ daridhie

shape of the circunferential-direction-remvabl e
radial-direttibrt@mmnblemhelds 81 i $barsiligposed os iHmeg peripheral sides of the

jrcunferentj.al -dir ion- e . .
s 46BN FHSBL B  AELL =S BNEEL% IOt 81 e e
periphefd Biade (DG 50b bEthedladstl pROT Thed,dh ehiddasaytte step 6phiufoaned at a
~_ blades 32 on whose bl ade 20 ti Bf are forned tEe 49 that |
positionsen thetbiafiedheaibsres thedsd bladenfare p 1) 9 each Wdic plgdes 42 thatis a
i h&ts | Ol . ) . li¥ner peripheral
S R EORL L O RO S e Al i oo e
blade tip5PB) Whére Theodertateel shapsthits foodéd.i cation al so, the

I mpeller 7 having the rali f bl ades .32 an

oFY s e oz faprnsd s femBd 3R il e FRpGen biace
fip 50b BPcKADIIE: HBAS 10U QDHBRENEs biRKEE ikide theltpeller 7 from the

variratirons In the positional 25 accuracy of t

he .
space Shl(steRIG3D), hodzotRalandendsarkoscocale ivlaege ag wayigh ae digcharged from

i npr.oved,..and.t he n [ 10f IR [ -
the Ou“?,r%nﬁ]éer%ek&ﬁ%e - )0%%831?113?1%5& i on lffa}?etﬁg%lﬁ gg(l) 1‘{ﬁ‘!’ge Op‘feﬂlr{ﬁé
organizEd,Ndbld Beriddaul Mbftetesiwhoet betle pantalighy tha getioalyoit8xanfdrmed at
the second inpeller-configuring bodies 14

) ,of the.
the cutqut poeiting §4 codowiseegen bamerduesdi 1 FEisromhen alg %é’?%l out into the

rat.ed 7 [ t . i the blad
e S UG O O i i
faces (ﬂaﬂ@:}ﬁ%ﬁt}f @lb echr bhaleda&s Shpyf thledbadee 32 endrdd combe ¢ratioHp@by the
eri phera

bl ade tip, 50h of ch t he bl ades ,32
verticalyqgichos formeduaBr ot RTBoRs 75 0 h gt i Sed shipes 53, and
S -configuring bodies 14 as an exanple, as
no}secégg%édlﬁ%eaﬁl G 15, the serrated shape 53 can be fornmed
oift willebel et thpe mithtreghat isgicd dhowngt Ba@kso ppesible te fum 9 serrated

he bl ades 42, e SeC ' Ll Lk
shape 33y 08 L P NSEH OO 01 S R Op e LFideg 7 e doond
axial-dR&HonGRHo05bIE B 1B 80esd e dipedebhtialdinctidlienponble omdd 191.
excludi ng portions to positions .a pr edetb rm ned
AdditiatiaBy.dn8ls ¢asegthe steps 6dibseame Eorgyedsin Gin fromt T dfoes 52.
peripheral bla ' :
T VT
53 are di8gosednd thdwutémstirphetil blde itips 50e rmd/db neispoddising Bffeat when the

st e e YRR B B S5 oo 5
s o8 G583 s RO L ongicg b e o
50b of the WHadras$@,antid@. step 61 is forned at a '
To describe this using the second impeller-configuring bodies 14 as an example, as
shown in FIG. 16, the serrated shape 53 can be formed on the outer peripheral blade tip 50a of
each of the blades 42, and the serrated shape 53 can be formed on the inner peripheral blade

tip 50b of each of the blades 42.
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position on the blade face (here, the rear blade face
5| b) of each of the blades 42 that is a 10
predet erm ned distance (e.g., the distance (Y) from
the blade tip (here, the inner peripheral blade tip

50 where the serrated ape 53,is, formed. In [ ..

e ST Ke e st Es 0% 1 & TBR s Kef e positon
of the bRAEHiAE HirbhPhakn®l pét€ionlor Bredhioh2 @&t @ilythe Ip@ftﬁ‘ﬁ@ﬁ the

32 and 42, wh k de th er 7

en air i s sucked insi the i npe

blade 47 ovwluding bash sreeosiior weepRitENA prefveinmin dibtaves (eexdbe distance

[. | d ' di sch f 15
) o Gt ar Rermnaia SSelde PRetLt s pEIREt g gudtipR =
predetéidndldiBeeene.ch riek&ibtad ) firsth Ghe @b gaptripBetal Shédlip S0b of the

hori zontal vortexes whose scale is_smal|l by t he
blade 429/is formpd b theasgeands axiatetiregtion-fareovablegirld g8t 1 thens 54,

radjal-aﬂ?cuﬂﬂiréﬁ?ﬁa%rl‘e B‘Sld's@igg@gf'aré: H'irs%&%& on %ﬁ%?gﬁte} ﬁe&ﬂh@i’ﬂ side and
out 1 nto e space fromthe 1 nside of the
the innerpaipheral fid¢ sEthefHlEeUP, astierpattiortoafpotitien aiprédetanmdned

s R A 5 8 b B s

‘blade tt%g% (%%ftthgﬁlladé’ 95 {5RRed.0 rﬁ@(ﬂti@llﬁdaﬂybﬁ ﬂéj‘%tcgéé:%‘avp&ﬁf theR&ph1

configure the serrated shapes , noi se can
becomb domeed uit pokitions inithd blade face efleachaf thedilades dgthaterd & not

TN LGN EE Y1) A S —
blade @a850h 24 thdBnbl ReREerhPblage g SUE)EYE&@ @iherrated shapes 53 are formed.

axi al -di rection-renovabl e nol 81 and the

cilt wilkbenated that, alfheegh it srnat showabt ie alseingssige to fgm the serrated
dj t.i onal . 1N i : . _ .
shapes S uih Bietdorirhl Blefp 135%p shB SRR ip S0b ofthe
blade 49 et the sedhdhiabdirbctivherenoivalde teddi €8 handethé ect  when
) t he serrated shapes 5 re disposed. on the outer
circumfepntidigrigprgEe vebls @fﬁéi 9% dAﬁﬁ@Oﬂg% B g e two steps 61
: AR ed shapes 53 are disposed on
beunn?%%ﬁ%ﬁner Bgﬁﬁgﬁgﬁg%kﬁnge ti ps 50b, the serrated
(8) Moglifapptien 33 may al so be formed on the outer periphera

bl.ade ti nd .t he inner. peripheral bl ade ti.ps

S0 vk len ot che Bt HRECUBRORBAGE ool 39 it eecond
impell&tSdoRdl RGN oN PR prefedadrhBititBe 20 Shaisfiddions 1 aAd 2, the

exanple, as shown in FIG 16, the serrated shape 53

cutout partiobe 54 ardvibg sowotthporgore?>S praigyrag He seiralgd shanss §8 dormed on
N e B o S L L

of the Blhd@3Cnd#42] big ablshekes iRIG. 27, iherarspic thassegahshapes 53 may
e S A Tk S e
shapes o B s PR et PG AP SR o
longityliretiétrentionped di stance (e.g., the distance a) from
©) Ot BBl on to a position a5 predeternined

dirshsdBekts ofthe frE@nPinbANEhdvE bebd QRLAERR dbBBE BN the basis of the
peri pheral blade tip 50b of the blade 42) is forned

drawingy, bub thesspecifid cendi guratény thetepbis-not imitas Fethats emugtimentiand is
alterabgsalgllaarlaﬁ di tél%tc Olg,? ﬁb{ (ﬁ&%ﬁ?&tﬁ P il pchf%}e #9%1?13):1& €

i 'Spos er p era e" and
(A)

In the preceding embodiment and its modifications, the present invention was

applied to the first impeller-configuring body 13 and the second impeller-configuring bodies

28
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the i nner peripheral side of the blade 42, and the
portion to a position a predeterm ned distance
(e.g., the distance (7) fromthe outer periphera

bl ade tip 50a and the inner peripheral 10 bl ade tip

50b- of t.he bl ' [ I
s S0 R {55 7 B TSI A ety
examplb B hﬁkﬁll@lbl@@@blf)%ﬁ taf iteaglko pcﬁssikﬂkﬁtobﬂp@lﬂﬁﬁe fséatveation & other
redet erm ned di stance (e the di stance a) from
mﬂtlblﬁ@ﬁéblm"ﬁ’a’éﬂﬁql B> fUrdras 2 Sﬁlﬁéc%@fléml’?}@ﬁ pheral blade tip
B) 50a and the inner peripheral blade tip 50b) where the
serrated shapes 53 are forned. It will be noted that,
alit the chﬂhgiembmdim&hm its imodifscagibsn ﬂmasmbltb iperttons Hé had

he serrated 15 rlpherm
AL 0L G0% AR DF SHEr SHrvs R G FrsRadngular
shape. Of the blade 42 using the second
axi al -direction-renovable nold 181 and the
INDUSHRIAInABPEACABIIdIYect i on-renovabl e nol d 191.

n_thi.s case
£ B astrarRe bibeer: Pribtiip skl ors MO E bERE hithrer BEFREE gluratity
of bladé’s(bd WhédedblddenRks|ae¢ fofmetl Ratatbd shabbsﬁcahl‘rfe&iﬁade into one Where there
i mpel l er-configuring body 13 and, the_ second

are few] vigpatipnsrin élmqsgtmnahgowv &t thedyladss apdywhgredeiatopy) strength is
t out
o SR L SR 88 M g

the serrated shapes 53 forned on the blade tips of
the bl ades 32 and 42 were alternately disposed in the
| ongi tudi nal direction of the blades 32 and 42, but
as shown-in FIG 17, for exanple, the serrated shapes
53 may 25 al so have a structure conprising just the
cutout portions 54 (that is, such that the serrated
shapes do not include the snoboth portions 55 between
the cutout portions 54 in the |ongitudina
direction). (9) O her Enbodi ments Enbodi nents of the
present invention have been described above on the
basis of the 30 drawi ngs, but the specific
configuration thereof is not limted to these

enbodi nents and is alterable in a range that does
not depart fromthe gist of the invention. (A) In the
precedi ng enbodi nent and its nodifications, the
present invention was applied to the first

i mpel | er-configuring body 13 and the second

i npel l er-configuring bodies 28 14 that configure the
impeller 7 of the blower 4 conprising a cross-flow
fan serving as an exanple of a nultiblade bl ower,

but it is also possible to apply the present
invention to other nultiblade blower inpellers, such
as a sirocco fan inpeller. (B) 5 In the preceding
enbodi nent and its nodifications, the cutout portions
54 had triangular shapes, but they nmay al so have

ot her shapes such as a U shape or a quadrangul ar
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shape. | NDUSTRI AL APPLI CABI LI TY By using the present
invention, an inpeller of a nultiblade bl ower having
a plurality 10 of blades on whose bl ade tips are
formed serrated shapes can be nade into one where
there are few variationg; i\fnfdhe positional accuracy
of the blades and where rotational strength is

L. Amﬁmdbmﬁ@)oﬁa@hmﬂlﬂamnlb%rafmprmmg acturi ng man- hours

oY HROBIRAEs CdoRpr P ergna PRATSR Spiete HppGrrets of

by ﬁ d 41) that are nmade of a resin and rotate about an
rotatio % of rotation; and 5 a plurality of blades (32,
421)pleahty afridadendi, d0) that @s imade i gpesdispesaiereputer penpheral

s SRR A Bt RSP AR g on i
serrate&'@h s (33§ fSfofted BRRESInG 98 blacﬂeen}ﬁﬁtlmﬂ'alk}yla&@t ting out

ade tips at plural places, wherein a ste

D orheein pisien (51 g Sormesein Gib e et auh bihe BEe Bt sposition a
predetf? OSI t Icf; :;r{ana gf E‘gl%ttﬁ% HldaHS ﬁg%&& %el(r éd Eliag:@ég ﬁ%ﬁ% ade

ere eserra e |S orne
2. Thefﬂih@blﬂfﬁ‘r(ﬂaf)a mﬁltﬂvlaﬂ&ﬂﬂmbd:radeldndnd\l,\l&lherﬂn claim1,

e e LB 30,005 200 2L e 01 9SS, £Bre tacing
from ﬂ&%sf\}jgﬁ%%@f&% s{e{iﬁ@} 90 to 'tﬁe lf)lgﬂé‘ﬁﬁl wherelthe séﬂ‘a@él’fshape (53)

ere e serrate e (53 is formed is
is fornded nsa fitst hhide fae €5 (&5 SPa), anﬂzhe) bladel fach dead{rgdfeorf almposﬂ:lon where

the step § TOHBAL{IBE PPRLE G 5F TR SRIE e AR PL b T formed i a

secondsfﬁéde% sibapmy)is formed is a 15 second bl ade face
(51

2b), thén a distance (T), in_a blade thickness
d |th@m dl@tancda(éft)mabla@reﬂnqkns&s difeqtien, pgpecca e figshlade face and

e AR P 5000 B S At B 00

mm. in’peller (7) of a nultiblade bl ower of claiml or 2,
rein 20 in the bl ade face, of eac f the bl ades

TI@S@PGI&?)( ‘afs%@ﬁﬂltﬂ&aqe pwensd cﬁﬂ‘%‘d]emf f@¥2di ng from
bI i g%q%l%l%é i\?\.ﬁeeWc o Iﬁ&@e@ 2 ha%' a3 'Irﬁ%g%tﬁ% Elgtfe face Ieadmg

ret eserrate formed is
from tlee gdsitioh vlﬂ:l@ﬂélefsm‘;ﬁ&lﬁlslfannﬁﬂa)thahladt tip wihlesdbe fervated shape (53)

T A R O N
the ste}? ?‘srfbﬁh&ijto)stﬁé‘ﬁ dsdte R ¢hd Blade t1ﬂ§ agerdndbaieed Hafe is formed is a

then the first blade face is recessed
second blade fbtea(dd bt Flgkness direction with respect to the

secon face at _the Wb wher € .

7 afeibtre Pt S Hi B e e IR 8 b MRS oo Bfh doSoget to he
second@¥l¥dedtbcAtahdPBoshtibOwlerewhestep i formed.
4. The impeller (7) of a multiblade blower of any of claims 1 to 3, wherein

the serrated shape (53) is a shape formed by cutting out the blade tip of each of the
blades (32, 42) in triangular shapes, and ‘

assuming that)intersection points hypothetically intérconnecting two sides (54a, 54b)
that extend in a blade width direction from the blade tip of each of the blades and form the
triangular cutout portions (54) are hypothetical intersection points (a),

then the predetermined distance () is a distance from the blade tip where the

serrated shape is formed to the hypothetical intersection point.
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the serrated shape (53) is a shape fornmed by cutting
out the blade tip of each of the blades (32, 42) in
triangul ar shapes, and 30 assuning that intersection
poi nts hypothetically interconnecting two sides (54a

. o oSIAP a0 pRnda o b
formed so @ngekand parhbeitto pior biadnsp chechar thetb)ples (2, Ueal
6. Thyigpaiaa g MRkl Shusrl r shiiele DR i e dieve (61 i

formed jlil@t inDRE bAHE Ghcs RAREH S thebrEes (32, 44)e hypot het i cal
I'ntersection point. 30 5. The 1npeller (7) of a

7. Theuipeldrd@eoftsl mwisiblagte tdewyeratf 2y af alginis t tp @ wherrin éierstep (61) is

e st 6 Ls,, formed. s0.4as .. xt.en l].el
L L e
shape ik fReddde@har( portieds gﬂ)rﬂﬂthé Sitasiepoblicnsgs4)dhrmainy tief seedatddrshape (53)
Ito 5, wherein the step (61) is_ formed just in one .
of eachfibie bedese(381 42 h#f 26¢ farfestin e aqegpidiiydiyectign fromyihe blade tip
' . [ ti bl ade bl ower of any of clains
where%@?%ﬁ%?ﬁ%ag}égﬁor@ﬁg}‘step (61) is forned Z\t a
8. A pethotiof mahafattueimgian itnpelld dfdemulititabe Hiomec tisposeflvath circular

o RS e 20 0 e SO 8. o
pluralit%'ﬁjg g\éeg@ig% ?;_2? 4%)55@51@ S RRIPG ré23)dispRbedeRCn@ petipBeral d¥0ﬁ'ti0ns of

that are farthest in the bl'lade w
the ciratlaresoppashplates se et b patelldl itp thevdxisrad rothidors and an edhich serrated

pe L.s fornmed,. 10 net hod. of manufact uyri an. . .
shapes Ty aF7 Pt CHTE B Blde BPb An “B) Ebee e qiped Sorffising
Cialsfdl ¥rfornSivp B%ﬁit% b Qhidh3dresthli} idjdvadd B &idledfcBén-Bemovable
resin and rotate about an axis of rotation and a

molds (1B b for formingperdens pBaadeiares ofdhe bladesrrguidiie pertions to
positi0£§ 3 é{é{detghﬁi%g& ﬁgta%% g ! £5mREE BIB?@E@Q wh&E eosréftafétl sh%ﬁ%g are
cireular support pF €5°so as to be parallel to the
formed@ﬁﬁ&fadiﬁl—dliﬁéoﬁbh@émoﬁﬂﬂe anldsh(od o 9érthattaecldisshrep Escifddy
.. .are formed hy cyttjng, out, bl ade tjps, at .plural . ..
axial-GgpelioBereTONP ISR T ERetOR gjersasing tas b e rotegion digpetion and
_ . . ¢ HOFicSe bAULE S . )
which £ X0} it BoRRS I, BRI ks pLEPLAE Phosiions ¢ predetenmined
distancp dirom thedlale tpsaderd deestrofedishapes awdosnakcl udi ng
portions to. sitions. redet ernmj ned di stance ((Y)
fﬂ&%ﬁpt‘{}gnjﬁ?tgtgg&?ir@nmb@eﬁ? FY"'YeM%t ed shapes are
f qrste%f%aﬁoﬁﬁg i radill 2K E1R0Ir- FRIBVBIB Ingo 1 ADIndSdifcRioh Etersecting
94) that are disposed facing the .
the axigef-sitatitior ditaction widrissrost @ the pgigl-flieciiopirpraeyabishmolds after the
. .inter t.1n he js-of-rotation direction and 20
resmhﬁﬁogﬁﬁ%?én?%? ocra% ig portions of the bl ade faces of
9. A inbgoblofigRsufaetupigidn iopsller qiradekiblade bRaver dispbsedcsith circular

fromthe bl ade tips, where the serrated shapes, are '
support plaiee 63 1, 41 sthapatsmmads @tesy apfEotpie Sppitia gt irpigtion and a
. | * . . .
ploal b e D) BhE e Ml TR LB R e ony e perphers posions of
the cirdubtranpmet plags so he také paralielriothet dxdroidptation,iand oniwlich serrated
respect. to.the axial-djrection-renovable nolds after .
shapes (£ a0s BriBd PN HEEL: PAdE gt o AL DB e CeqUT{Ey Sghfigin:
MRt rahr BB W AGTHHY iAtD Sviach b FRE & efjediéd By AL diRdcAdR-removable
bl ower di sposed with circul ar
molds (71, 181) for forming portions of blade faces of the blades excluding portions to

positions a predetermined distance (o) from the blade tips where the serrated shapes are

formed and a circumferential-direction-removable mold (191) that is disposed so as to be
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support plates (31, 41) that are nmade of a resin and

rotate about an axis of rotation and a plurality of

bl ades (32, 42) that are made of a resin, disposed on
out er peripheral portions of the circular support

. at es. so 0 _the r I QN;
roativdly ooy Ehrendier Ty B8 06! BrecRo'pBo s pas R s for
formlng Hblttﬂoﬁg 0Ptk bldadBeek o thedfladpk th pbsmdnﬁcaeg&eddtd&lﬁm‘mi (iigﬁnce from

nprisin a step of formng a cavity into which a
the bla(ﬂﬂe%ESrW]il@e %m ssueied shypesrreaforgbdect i on-renovabl e nol ds
of bl ade faces of the
Z;SE?SJO%M %tﬁ{&tfl%&h{‘ @%éﬁét Bogét% tions a
pasthptod] Imthfi@giaﬁﬁ shaovirg the h’])rcﬁmfmmﬁﬂabdhd:cmﬂaﬁ reinpsabMmokd about
the serrated shapes_ are &&rned and

the axigphrofatier Mt TespackiorBe frBhdiresignArmaveRls groldsgfier thggesin has

SOMhﬁg§Hgk§Qg§&gmﬁo as to be 31 relatively rotatable with
_ respect to the axial-direction-renovable nolds and

which is for formng portions of the blade faces of

. the blades to positions a predeterm ned di stance from
the blade tips where the serrated shapes are forned;
a step of injecting the resin inside the cavity; and
5 a step of rotating and renoving the
circunferential -direction-renovabl e nold about the
axis of rotation with respect to the
axi al -direction-renovabl e nol ds after the resin has
solidified inside the cavity. 32
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