SPECI FI CATION | MPELLER OF MULTI BLADE BLOWER AND
METHOD OF MANUFACTUR TECHNI CAL FI ELD The
present invention re@?&ﬁ@iﬁgﬁmg ler of a
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same. BACKGROUND ART Conventionally, there has been
THE S&MEnpel |l er of a nultibl ade bl ower where a plurality

- I are di sposed on outer peripheral portions
TEC}I@{’IC&T% support plates so as to be parallel to ,
Athe P¥dsentdhvdndibaréiais 6 art Mepoticr 61 AultEdLHAP Gldweplaad @ uethod of
In:such an inpeller of a nultiblade blower,
manufashyragiheensoi se that arises due to an airflow
BAC UG kipeugh the bl ades configuring the inpeller
econes a problem In order to reduce such noise, an
i(iqmeabxhthmam rtrt heebdeasanbmenllgrod pomddbhﬂ@ble%ewhate@wlumﬁty of
t he

* blades 5 RRRGER] oL HRDTAIET SRR £ EFGUY BPEVBARLS so e o be parale

to an 58P thGsh of thdeir@ilil sppoRNpIRREA MRhPAERSEMIRr of a multiblade
surfaces of the bl ades, reduce vortexes that occur

bloweropliantignes @aise derjasisest duche ap) aidlesy paspiag trgugle thedilades configuring
n upent 1). <Patent Docunent 1> JP-A No.
the ‘mp%ﬁgr‘ibzf’f%g 55@&%@5 OF THE | NVENTI ON However, the
ivpRlel & redlicaasuttnboidel ﬁdﬁn;hdlkev\/@ltudnm ibag béd’mq:roposed where serrated
above-descrj bed struct ur nuf act ur ed

shapes g HaPeA P Hadep g &f iths b che & b%elgqf 4B1dbqrpiys prevent
separatfnCof b rﬁ‘}r]‘iilohhgn %%%a{tfue e;s%t@@tﬁ?ac@@ g tRehIGHdsC Wdke vortexes that

support tes and the Ixing the plurality of
occur onlthelegr ecigs bf thedlates,aandtredme noist ige PateotDacursens g or t

ates, so there is t o t variations in
ﬁ%@te%]g??%%? accur]g"dﬁi‘/&:?r kﬁg]l ades occur when
mscmfopmmrmﬁl xed to the circular support

| ates, and rotational strength is |ow. Further,
tPHm‘ﬁ‘@eﬁ, gheaimpslienef pmulitiede Mawer having ifp abovstdescribed structure is

manufatn’ﬁlééjcl{ ﬁ}ééﬁ%ﬁér?r% @Q%Hl%%%f ok be g‘@ Shosd ] ﬁ'é_&é &ég %é k(}r%bn Zl?er serrated

cture a resin,
shapes @hd maNeif@edrbubpet mihiﬂesmndir then Iﬁxmmesnhﬁvhﬂy oftslsdes one blade at a
because it becones essar se sol vent or _an

fime oo R GYTRF FHPISFCBALE o BT e s B cetoYarpHans Mo ositional
accura tyoofttﬂg blekibE Sé’dlﬁrw&ﬂﬁﬁeﬁ bof BL@EIQ&@S 1§@ﬁe& ko bR éﬂctlfa!r %Hﬂ)ﬂort plates,

mass- produce the inpelle Enbodi nent s of
and roptiosanstrangtrent ilow. Seetker, othmw aisomltpe}brbblnemofch% the number of

mano s e e care. Far e erpdt By efsls N o Bared by 2
resin, the number of manufacturing man-hours increases even more because it becomes
necessary to use a solvent or an adhesive in order io reliably fix each of the blades to the
circular support plates, and it is difficult to mass-produce the impeller.

Embodiments of the present invention seek 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.



mhere there are few variations in the positiona
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nnpengmvef ARIIHIARLIIRE EMbEsing! clrBulaf %ﬁeﬁ fifeMiaha@ hadeSef a resin
aspect of the present” invention, ere is provided an

and rofatpebpwr awfixia afulotationaded tal piweality ohadss ribat @ maacapt a resin,

mspos%cg%g?{lttgﬁ %r%ghgra(l)po t &l Z[)hréa(glrecuf) %ogtsl 9@ g§ {qgl%éa]gﬁallel to the

axis. oﬂl’ﬁﬁtzoﬁiﬁyeaﬁ@&?wﬁfch%eﬁ@@d Bhapes afepdsaed Bjﬂ cﬂtihg but blade tips at plural
peri pheral portions of the circular f&@ﬁt pl ates so
places awhersitha gient 3 femedoiny i dladey fage o §agh A B kladgsptom position a
t f
pede i B S1PAE 6 g e gL
shape 1Is Iaa;ﬁqm‘ mmed)by emtlhg ofit thi dlddk aiged cath ef thoblatlgsoin taangular shapes,
redeterm ned di sta m.t he bl ade

and as{EE S5 Gpaceioaie ps by el irecSant Ry ME BE AL extend in

ablade %Vlmacﬁﬁicfl&i 186 fAY beidE tipeF Attt of 1he bildedlend flmOhe @@@igular cutout
of the blades in trlangular shapes, and assum ng

portionsHaae hmot@ptg@&mtgwegmnﬁﬂ)@mwm flaam; t@g|px9detcrmmed distance (0) 1s a
dlstanc\%ﬁ%{r% Y ) ec%:tlipn%h r\rlvglrlﬁ e%{%%’egl éﬂ% 1? x%@er%tgg% (ﬁcal intersection

point. bl ades and formthe triangul ar cutout portlons are

pot het i cal |ntersect|ons points ( Een t he
o qepeieh slea TGP e P & theckST bt g the present

1nvent1ﬁ£ ﬁ{Sdst c?rcﬁﬁle s %ﬁzﬁgs SRAREniade HPA f@%ﬁl Jlﬁ’l IBﬁ% about an

tica |nterse pol.nt. An inpeller of
nultlblade bl ower pertalnlng to the first aspect of
the present invention is disposed with circular
support plates that are made of a resin and rotate
about an |a axis of rotation and a plurality of
bl ades that are made of a resin. The bl ades are
di sposed on outer peripheral portions of the
circular support plates so as to be parallel to the
axis of rotation, and serrated shapes are forned on
the bl ades by cutting out blade tips at plura
pl aces. A step is forned in a blade face of each of
the bl ades at a position a predeterm ned distance
fromthe blade tip where the serrated shape is
formed. When an inpeller of a nultiblade blower is
manufactured by a resin, it is desirable to
integrally nold by injection nolding the circular
support plates and the plurality of blades in order
for there to be few variations in the positiona
accuracy of the blades, to inprove rotationa
strength, and to reduce the nunmber of manufacturing
man- hours. However, due to restrictions of the nolds
and the like, it is difficult to form serrated shapes
on the blades and injection-nold the blades and the
circul ar support plates such that the bl ades and the
circul ar

ia



suppolrt pl ates becone integrated. Thus, in this

. er of  a mul ower
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distanck fi@ntihe GidanipsMppetie sahaﬁeésh@eahfddmaﬂ t he bl ades and

th
Wgergétgg l arﬁ{qgfij ggﬁ#@ D Q{W%gglga%a ac{q:igf : gg%%% 1‘;r1sadesuable to
I !
el DY il RS 8 e Dt Yo et i
order foe rthme éd b@h&pesam(mben rthaj@osmoml cmeuwbe oé thfh blademrte improve.

ool S, b YOS BBl g oo

restrictid8 of WEI8H1d9 nd ARITMAGLIY ﬂiﬂ@ulﬁﬁf‘fdﬂﬁtge&a&d%hﬁﬁs on the blades and
reduced. In the i rrpef ler of a nultiblade bl owner,

injectionHapls the bledethendsihg gércrliar sunppriandps Bichha thy higdes and the circular
bl ade face | eading fromthe
Supporg@%én})%‘%’& lg{reg'{a?%e step is formed to the blade tip
Wk eintthl isgeat efla shdelads bloorenesd siep ia fémregtinthadikade face of

face and the bl ade f celealn fr t
cach o i Piadehal & peieiss PERAEET TR Emsp a0y (s gt figarhere the
serrate@lsﬂ%p% dISb?)ﬂg{g&; g%&e tﬂtﬁe&ﬁfnr ﬁ‘l‘&)ﬁﬂn% -382RRIdsSthhP "f&?ﬂj t1'11§ step are used,

then a distance, in a
wherehytit skoesibledo faat fhoserratbd thapenon Hs tﬂadesttpsmf éh!%b}ﬁ@%“@nd mold the

blades §‘P€ ﬁ,{l\r g]l‘?:l.ﬁ(?:lﬁglg)pg g‘(gfg%ﬁ grfatt heBP SI ! I %}he D& ﬁ,ﬁ;})ﬂ plates

becomé %&Qﬂa&-d‘ et |1§rac@6rd@1g'ﬂﬂd> tth@eﬁﬁﬁdﬁh@it@ lof thé Q)ré‘deﬂte uﬁzfannon an
the step may be e ual to or |ess _than 0.05

mm

impellarpf wn‘ew(b@dp Plawes having snurakisypf Plages oo mbes hlia#gﬂPwe formed
t b t i fpe :

sertated Sﬁg?e% {% E%I ower R]Ié(g \?ﬂ% 8 r‘glil%el t%grtehéemb#egg ga?%%%so eac%osmam1

accura®f of ke Wiaite sandasdierd ngatidrat stresgtb| mdimpfravsd, | addihegnumber of

from the p05|t|on ere the step is formed to the
manufggrurag masholEe Fap b %’@\gg%‘?drat ed shape is formed is a

fih iRt Il'ngeﬁgI%ff aarﬁﬁlti%ﬂﬂetb!ﬂ:ﬁv&l &g hd Sask PYe b htoiehe blades,

posi t where the step is formed to the opposite
© assumisg theat die blhde facaa@dmgafmmethe petidon sihetst thel stehap éormed to the blade

tip whefr%@g %§t68 3]1?%2:2182(1 bldalgg glr%cbidéig en tﬂg bfagé Pce %a%ﬂ% from the

ness Irecti

positiodWierd @Rpaeh id Goriiea toeke l’ds@posbieaﬁ&e f)ﬁﬂﬁ: Blladé ki where the serrated
position where the step is formed. In th|s mmell

shape 5t foamedi|i¢ isppesand tilasigeface, thepex SFaicaly arbladsy thigiwess direction,
betweeg tﬁJ fu%WPlalié) B9nd \.’lﬁrsea&gfolg(lisa%g e hARE Qérltéls Qﬁeﬁfthé &@p is formed

"ades from e secon ce to e first
may bddqadieiofoadess thein 0.05 mm.
In this impeller of a multiblade blower, the size of the step may be equal to or less
than 0.05 mm, so turbulence in the airflow resulting from forming the step can be controlled.

-In the impeller of a multiblade blower



fI ow nore snoothly, so that even when the step is

d t bl.ad f h aof th
wherli B Wl B LG HHE e a5 b e g ing som
the poﬁﬂflﬁpﬁh&@@h@ﬁeﬁ & forBkd tPlcd1aRGip Wherk i doffaRA] sﬁ&p@fs farmed is a
mul ti bl ade bl ower, wherein the serrated shape is

first bl@deaiaee fust ﬁr@dalaclwfa@@ﬂqadﬁg foem thposipgwhere he step a%fpr@ﬁd to the
t
onpos o AE Bl g R § ST ot e oen

the first BRAdS lfﬂfésmiyhaé re%&ﬁse@ﬁh b Ibleate hhiake:swilidedtiondiittetdspann to the second
fromthe bl ade tip of each of the blades and formthe

blade fage) 24 g pogitionvhsse tsaien 15%%‘7‘51‘1 hypot het i cal
'Iﬂttlﬁ% ﬁﬁgéﬂ&? §¥ g %%12{1? Tadd )QI%GICI‘ hﬁ?é&Bﬁl@? E@s‘iépf&eﬂ’w %irﬁb%rﬁ‘tﬁwmg over

romthe ade tip where th
the blaé@facat)ﬁ ehcﬂamfnhae bbdésoiirmmdhet gecoheblgpbich enwads the ﬁrS‘E blade face to
i nterse |on

|| f bl
fows P, BP0 ARV VSPHBt SR § RGN g YRy Tt i of the

blades, Stﬁé ﬁ&&@fézdﬁaﬁ @ffe&ﬁgsméﬁihye gdrra&a@ﬁma@aﬁlrexﬁampbbmned
he airf | owi ng over the blade face of each of

tlh éhﬂamwélgr oloa mlﬁtAblﬁdﬁ‘ blogyepovirgin (Bhsaratidedepe it peagpe formed

by cuttiqu ?th%hgvgia e§ rf Oer'cl&?%‘f%ill g{léi dJ; EBF'%I“\AE@,Q} ¥ a%?éé?éﬁfate?%summg that

interse@icePpdiBy Bpotiwtioaily Sae@sniatingxtvenddgsathal kefend dn tahblade width
. _.blade tip of each of des Inthls el l er of

direction frpmthe Plade ) QyarD of E@ fg?%é g O%ﬂ'red?lﬂ & puit pgriions are

hypothEoidat Mers@afof! O%tﬁtﬂeﬂ e &E@é@&'{ﬂlh&ﬁ &Etaﬁ&clﬁa@fye &RBstance from the

ades, so t apes of" the injection nolding-use
blade tipolse ﬂfees&rrﬁwd shageds Serepdda thedeprthidaca intprisectionpesit.

Ryl oAU S et g T o

serrated Yhdpel %@nbfﬂl&h?b@oﬂels QusiEeH ke fifflowf fiowinevat tg Hldd face of
step extends uni form%dvvl th respect to the

each of thp ingmon‘MW fare swppilic Fo grpsedefraged vegd plowigg performance can
bereh%llffl & for local wi nd bl ow ng performance to
BHec mevvorse and for noise to increase. 3 In the ,
IHm:Hd: |1mpelttfr (ﬁ‘ a’mhﬁltlb]hmj dldaweheretrh éhessteyp mmyybdéormed so as to

j ust on e f of  each of the bl ades.
eXtendPﬁrallﬁﬁ@ql%}fﬂéﬂ?EP OgP %ﬁh‘?&ﬁg%f'de bl ower, the step is
TR AR dink J}éﬁtﬁ:r bP aoﬂlﬁltmlﬁﬁeblt)%? @k ste?aﬁlay Qfe Mﬁe@'s@%sto extend

so turbdlence in the airflowresul from form ng
paraliet hetlst @pdecdp dfecach arfttho (blaskds, ﬂmﬂlersélapwp@‘ | the rinjsftiep molding-use

|b| de bl o ! t.he. step, ma or-ned at
molds (3L PR Fip R be e SREP ol Bl i IS Fgior tha has
been nid1@dhias SebdrRe bRk € Fiikers &fer @it@d o8 hapridnse fuo nivedirfitvesulting
portions of the cutout_ portions form ng the serr.ated

from femeipe the siencrrtedsmifopnhidwatht 1eaech i trealopgigudingl liteggon of the

blade, so it is difficult for local wind blowing performance to become worse and for neise to

increase.



bl ade mﬁdth direction fromthe blade tip where the

ser[at ed f or In this inpeller of a

S T o 6\%@ﬁﬁblﬁ‘ilff‘g§@t"’€b theasren g1 G fehosh ug in one biade face
(ﬁeadpgg&gbgﬁegarther in the blade width direction from

the blade tip where the serrated shape is forned than

porthisangellof oft heudtihladet blpwet, it step @5’ fnrmgd st is ene dlasgld face of

cach PR HECLPEREPVERLE R PR gy Mo i B S can e

controfi@. med, so it becones difficult for burrs to occur
at the portions where the serrated shapes are forned

dorthngnpaticeet 3 swltidade Mgwen theasteronaahe ©ormed gt 4 pagtiem farther in
e BERED ksSE PRSPl OO, LHELE el AR porins
of the b.htouﬁqrordcbrsrib&&ﬂgwhet h:r[alte‘(fk:ﬂ]nlapﬂf oSeqep @f the E]dhdi:ts élattahafarthest in the

e of. a and rotate abo a f
blade ‘%‘ﬁa@m %HO%#&%‘[ P RS Sﬁ‘a“%tﬁ Sltawses fé (ﬁade of

Ir."tKi8 impelflk 9P9 %ﬁ‘ﬂtﬂﬂﬁd@bﬁ)%r RS e ehRbe P(Qﬁfeﬁ%@ 2 Ip9§1t151§‘ €rther in
C|rcular support plates so as to be parall o the

the bladgvedibfdireaiaat from, the htdo fipwHiceh theraeddhaptis e dhin portions

of the gﬁ%u {tﬁ%ﬁé 8%15%818 %u tate% ﬁg thgf arp g?r#ﬁtgmgi) C@@? ge}r?dth direction

from the1bRAWHPCRhée the Sérfhtéd shape Q@tf@@hd@y so it becomes difficult for burrs to
axi al -direction-renovabl e nolds for_ formng,. portlons

oceur githegposrensrvalacss thsrserrpted shangs ats fonped diring ipisetiqronelding.
) e
RScbb R8Rc" i 5P SEERIT AR WA ETAEch] Behih, BLSIs provided
methoct aﬂmhuﬁcﬂuﬂng ian nmpe]ﬂmvasftﬂ auhiblalls Hdwdr dspeset szpthsmmtuiar support
he. axi al -dj recti on-renovabl e nol ds

plates {53 Wiy G Beget Tofle HROWAnst 0 NP R PIBEOAC blades
that ar@ﬁ‘lgdé/\@i' &fésﬁr &S}%@Jed HAOTR GeRSHekdl PRSIIRE of R RkadesippeaDlates so

of the blades to 4 positions a predeterm ned di stance

as to bf peraliehe bk ads afi rpgltlmearei th@fhsrélraeaﬂ@d shangpese ﬁm@led by cutting
out bladg EIE? gt plural f?’l‘ége% Qe n(l)%ﬁl LA 1st11|11 & B & agifé)]]%% 8? A& %r into which a

rermv ron-

resin i ﬁﬁwabbﬁ amal dﬁedtt@n&eﬂlbmﬂé mﬂdg fﬁreﬂ)ﬁﬁﬁg lpomdnb &f blade faces of
xi s-of -rotation direction with respect to
the blagss e liginecRariiont- 1P RBUABT & PFGFEETRES BTG ﬂp@st%lﬁ blpgs tips where
| 2
e sl bl KBLESp R g A RRE, g PR e i
the axief-diegtibn-oémovebldimatitssini sndirdctionnotetsectinghth asis- dfrdtatlon direction

sum.ng. t hat ersecti poi nt tically

and wHBF LG HEERE RGPS O Diedeale e T h bl atte
width direction fromthe blade tip of each of the
bl ades and form the triangular cutout portions are
hypot heti cal intersection points (a), then the
predeterm ned distance (a) is a distance fromthe
bl ade tip where the serrated shape is fornmed to the
hypot heti cal intersection joint. In this nmethod of
manuf acturing an inpeller of a nmultiblade bl ower, the
axi al - direction-renovabl e nolds and the
radi al -direction-renovabl e nolds are used to formthe



serrated shapes on the blade tips of the bl ades and
.. to performinjection noldi such that. the | ades .
positiog B e e st T e DB el AP agformed:
a step 'tof‘ ﬁ%jh iﬁg”ﬂtB@ h_&ﬁﬁ iﬁmfﬂler&kzgy;pﬁad a8 S’Eeﬁt(ﬁ'ﬂeﬁl‘éf/fngstﬁ@ ReliiflAirection-
. o the matching surfaces between the )
removablé aloldi inecdireshion éntersediing the lagis-olanlgtieh direction with respect to the

. . «adial -di rection-repovabl e .ol i . .
wvil- 38 ol 5 gt R PR B RSl g PR o oy, wherein the
serratell Mbpd $ @ Pupsebeicdl Pedutingt amnceellada tipeofbéateoft ihp blades in

where the serrated shape is. fornmed. That is, in this

triangulgstHaReSo IGrapHES A AeRACaRpRATNE hygpthaticaly tiplsreggaecting two
s LRl B 4R PAED, BRI 7S L B o
the trianfultheutontnmetidrer arahypothetphbintgysdchiat pbmtsa(a), then the predetermined

i predet erm ned di stance, fromthe bl.ade ti ere the
aistncB By o oMb dr e TRoRHED, SRTEED G R TPh s 1Ofed o the
]nwoﬂ@ﬁ@@ﬁﬁmgﬁﬁbﬁ§omﬁrnEd on the blade tips of the bl ades,

and the blades and the circul ar_support plates can be

ilnj thist msthodob i enafaehringatn imeclis sefes muliblage dlower, the axial-

. -cireul S r b [ t T i
e 0 SHPRS haF EB RAFEE LS e e o e
serratedishdpeb bade: Blhdsngps ofahe bryded ref to peffoam mikétidal radlding such that the

bl ower .having a plurality of blades on ose bl ade .
blades g dheaiEs o HERPTb BloFea EOS BB ato Belbfriel|oh A omglding. o

step cdﬂ%@%&cﬁ (E)(f tlt%[]gxa{c%ilﬁ’l ValtfREd BBSvekR thd §xiBRSdki8AMmovable molds

accur ac §Hes and where rotational strength
and thd mdiandirostech; reamvstallhencidsrisdorméd mepdsitemunithgblade face of each of

our,s, can be reduced.. In accordance wi.th.a third .

the biafh U SGF Pt RO S RORL RS s ey Bt maeg shave i

formedTTHROA, inOhisMBMbAGF WanihcBRine MK peleradf Amilltbiddel Beker, molds
bl ower di sposed with circular supgért pl at es

t hat
are used suchhihgethe Step is Bsmad ahwipesiien i the blade fge akpaghef the blades of the
e 53 R 8 PABERLERY 08 LA DBE L e
shape ®Bifonddavhergbpahé s@tatdshapes am boforined pankd bletie tips dhehe blades,

axj s of tatiion, and on which 5 serrated, shapes ar
and th Blaptiansy e RIEHITG SBRROTDP S EPge BECpHR eEﬁ?}@é&}ﬂ* the blades
hSioRg: i 2p of formng a cavity
and the MR LOYOrCAIRS bEA inferdet )

éllichua,: in dhis fmtthn’f;mmﬁﬁwrmgm icmpelﬂotr of & yutiblage ploiar gsimpeller
o P 570 b RL 555 RO PR e s

shapes lchi B WHE Gnib e SAdr@tiREL &leTPRS/agbBoTsOh @fttbnal accuracy of the
circunferential- direction-renovable nold that is

blades @nd peee refatienal siength ng paproyelyandothsambsr g panutacturing man-

the axial-direction-renovabl e nolds and
houmc%ﬁ?%ﬁ&%ggﬁor form ng portions of 5a the bl ade faces

dh atdveddlcadeth 4 thiglosbedt @i sheaprpesed atventiom) dickrelisgiravided a method
of magu%gzwugn%earP gn%ge letr ioesa rvr\lhuﬁlrb?ade blower disposed with circular support plates
that are made of a resin and rotate about an axis of rotation and a plurality of bilades that are
made of a resin, disposed on outer peripheral portions of the circular support plates so as to

be parallel to the axis of rotation, and on which



the serrated shapes are fornmed; a step of injecting

he resin.insjde the cavity;.an t of. rotating ..
serratef ereS s ectiine G i 2t plird aERes s BRb3LEEprising: a
step oftRing@ Rty o WHich Plesin’i91iFbdtONbhkibl-diesi8s reth@vabemolds for

~axial-direction-renovabl e nol ds after the resin has )
forming gportining joé Blade haried ef theebladey exgtuding @erions thposiegns atpsefletermined
. hape || hape r thi t 1] .
asan§IIRE 55 RIAR°h TR LAY B0 DGk Rrrniol
directi@s faniivabletheld thatt i€ dSPetddad f3ab Heelayipaly hehiabRl Wigh respect to the
.. Interconnecting. two sides,%haé)extend_in bl ade

axial-digegfion-groxable Jplds FKh whigh | igg orming gt of the

bl ades and formthe triangular cutout portions are

hypot heti cal intersection points (a), then the

predeterm ned di stance (6) is a distance fromthe

bl ade tip where the serrated shape " is forned to the

hypot hetical intersection joint. In this nmethod of

manuf acturing an inpeller of a nmultiblade bl ower, the

axi al - direction-renovabl e nolds and the

circunferential -direction-renovable nold are used to

formthe serrated shapes on the blade tips of the

bl ades and to performinjection nolding such that

the bl ades and the circul ar support plates becone

integrated, so in the inpeller after nolding, a step

corresponding to the matchi ng surfaces between the

axi al -direction- renovable nolds and the

circunferential -direction-renovable nold is forned at

a position in the blade face of each of the bl ades

that is a predeterm ned distance fromthe blade tip

where the serrated shape is forned. That is, in this

nmet hod of manufacturing an inpeller of a nultiblade

bl ower, nolds are used such that the step is forned

at a position in the blade face of each of the

bl ades of the inpeller after nolding that is a

predeterm ned di stance fromthe blade tip where the

serrated shape is forned, whereby the serrated shapes

can be fornmed on the blade tips of the blades, and

the bl ades and the circul ar support plates can be

i njection- nolded such that the bl ades and the

circul ar support plates becone integrated. Thus, in

this nmethod of manufacturing an inpeller of a

mul ti bl ade blower, an inpeller of a multiblade

bl ower having a plurality of blades on whose bl ade

tips are fornmed serrated shapes can be made into one

where there are few variations in the positiona

accuracy of the blades and where rotational strength

is inproved, and the nunber of manufacturing man-

hours can he reduced. In accordance with a fourth

aspect of the present invention, there is provided a

met hod of manufacturing an inpeller of a nultiblade

bl ower di sposed with circular support plates that

are nmade of a resin and rotate about an axis of

rotation and a plurality of bl ades

S5a



that are nmade of resin, disposed on outer periphera
e.circul ar. su ALES. S8

e il e B R ChF SR BERRRln L A8 i e P wher

the serBéd SHapek &@q@ﬁﬁe@raesté;pb damgcmt tdsﬁgmsﬂutﬂléabad@r thd3a step of
at plural places, the od conpr|3|n% a ste of
rotating o FRNQYiegavhe wmcnméermaéﬂlracﬂ%l eEYVADIE smpkl @epEqthsy axis of

rotatlor?)%giﬁ{ Fe%ééc“? CtB'tﬁQ a&ﬁ[naﬁ@a{(ﬁ ARloSs0ik Rahiab axsr th resin has solidified
radial -directiron projecting portions extending fr
inside the&aliny)avhepesn Itl’ﬁ:f&fra’iedaﬁg&: Bfa shape fwl!md«b b¥ au‘@mgfoueﬂlcl‘blade tip of
f ot bI
cach o SR S I S BT RIS Bl S35 ity
mterco%&%ﬁ? AT %id'ég {HAP cRBhd 1PN B1HO wRGS! dileOfSh fom the blade tip of each of
erm ned distance (6) fromthe bl ade tips where
the bladh@ascbrfwrat tu whogpdsr @meutf partiens algchypothetical intersection points (a),

then tth’g‘lr ote{N} g dtél ee r(g' %ﬂ lfrgl% HO8l adg e%) ﬁf’ees%rrated shape

t efovapl e
lsﬁﬂggﬂmﬁﬁkl oﬁﬁﬁ@gﬁﬁﬁﬁaﬂ@ngﬁﬁtaXIS of-rotatlon dlrectlon
and which are for form ng portions of the blade face

in thiremsthadee mgnplsiuringnan mpeie ft & rpBtdg; Rpyre dhe axial-
directl%r[a?e%o ﬁlebﬂn?féﬁ infdpﬁlevﬂ%uﬁﬁgﬁﬁhﬁe&fe@ﬁ&g éﬁ@ﬂﬁ& f‘hroﬁi are used to

I'njecting the resin insid
form theesetrhted shapds an sheciiadif tipsoofuile h]gd@shaemd to perform inj ectlon molding such

i al -di t - bl.e .
e o, R ok R, S e T e e Bl § B mpetr e
moldu{gesaO%feb EOrdpEndith Ao tieH meALHIRG- JuePBasaBLeveR! ghe atiledirection-
he resin has solidified inside the cavity. BRIEF

remov4bSORI R ENOXhaCHrcTIHEPRAMINGS M-Gmevaple raoléeﬁ &prgied at a position in
the blag%?ﬁ? - ?%%gé]:, Cfgg? \b/VI ev& {15 a rP Aete nQHle fmm the blade tip where

EXanpi e o

the serfditb€ Rhaie isn%ﬂhb@rTKﬂeft i8, PUtHis bhakial bf mnfaaﬁjrmgl a‘n ngpeller of a
to the present invention is used. FIG 2 is .an

multiblade Blover. elds pectsed sush ©f YR sHPry farmer #hapegiopn the blade face
of eaclgléle Mhiakeh \6f % Jﬂ‘g)eﬂ& aft IRROILEE Bt i8 a'ﬁ'tl:&e'té?fnﬁgﬁ RN from the

aining t present invéntion. is a
blade thewhkpedhe ymatecbsr}naph osfampedehetbs éxccmdated shapes can be formed on

s g SR T8 B8 ST B S0P o cion

molded ARWRL 18l @ls Bl AdeSrculdrlstaport plﬁteabé?doﬂﬁasmﬁ:@fdté@ nal
' view of the blade. FIG 6 is an enlarged view show n

ng.
pltus, iofthia nsithadeofiranuscteres 4 wpellerefe mpltibladg biekey & impeller
tional.vie
o a e 5Tk SRR 05 P s g g e
shapesQ@ﬁI ibe snddeahtocma wigé ehekdrgrel fewex}alrlaﬁonsﬁﬁ thd ﬁbsﬁ%tmml accuracy of the
neral plan sectional, view (with the left half

blades gﬁévwlp@e aotationad sgapgth gp improved, and the number of manufacturing man-
hours can he reduced. ‘

In accordance with a fourth aspect of the present invention, there is provided a
method of manufacturing an impeller of a multiblade blower disposed with circular support
plates that are made of a resin and rotate about an axis of rotation and a plurality of blades
that are made of resin, disposed on outer peripheral portions of the circular support plates so

as 1o be parallel to the axis of rotation, and on which serrated shapes are formed by cutting

_out blade tips at plural places, the method comprising: a step of forming a cavity into which a



along I-1 of FIG 7 and the right half showing. a

resin 1ﬁé.}%§§t g crion %{ gﬁn—:rr%rila}far@f n %s é%aé%&o racgal é_lrectlon projecting

pomoﬂsrﬂik@éddﬁfg ﬁ‘@l‘ﬁfﬂh' UhhechebipHEBES cddeasd! enbludd (RetdTeeach of the blades
npeller. 5 FIG9 is an_enl arged V|ewshovv|ng orti

towardp thff OWFCPEIPIFTE clige Fad ARG T ePrpans pasieny ef lpgsyfaces of the
blades élgaxvthg ggﬁgmsgq gés%io%% al é‘det&&ﬁﬁédgd{éﬁnd&rtc% et g,iaggftlps where

wer pertaining to nodi at’on
the sertael ghepasennt formedrind eadial-dtdGtibd-rérmoabir mskls Mbi’eoahqbosed facing

w of the blade that configures the inpeller
the axip| ¥ FoRTEER B AR BUTRRiARE (B ASH-OF TGt o direction

and wRICESER! fdrN¥RREAO Borthdhs Fé)ie‘tﬁez Hléieafa‘lgé" rathe pbl@&‘es to positions a
sectional view(wth the left half showi ng a portion

predeterminedspsipatiengomahe fbade rtips svhase theoserratedripapes) arp ffommeg; a step of

i, AR RS0 bl SFEER 8RR e SRUERERRAGH Pl

molds ﬁi@'adﬁlré@fonl injeRektifd 1D adishg-rotafien si@Oféh with respect to the axial-
npel | er-configuring bodies that configure, the

dlfecn(mﬁ?&qvéble npalds afterithe repindiap spliiied ngife dKoRAVHE porti on

BRIEEDESCRIFLEN o TRy DRAWINER O o ed
[FGs pec b igegeral Gossivotibm viave obt vollladesnttd ait conﬂlﬁblgimrserving as
e TR S TS oL PR o s

inventiSnisai0&d perspectlve Vi ew shovvi ng one of the bl ades
that configure the inpeller of a nultiblade blower
Fé6t Aiiham gxtt:malm@qucam ivmw quwmg ae imppdise pf a blower serving as an

. 2 pect ive view
mp eue§ Iﬁ)\g '&P%ﬁ%%e glfowgf g%rg %a? th% gﬁ‘%‘ég@n i mpel | er of
FIOUR tis Blpagpedtivewedw Bﬁémgmrﬁg)ﬂseceﬁiﬁdm&)bﬂﬁtdoﬁﬁg&i@ bodies that

the present invention. DESCRIPTION OF THE REFERENCE
configuse/fsoppelien npel | er 31, 41 Circul ar Support Plates

3 ] Faces Slb, 52b
éz(go% CF % (Jﬂ(l:fﬁ g%?%égﬁt %gg%gﬁ%h?grg@sﬁﬁgoef s 54 Cut out
PdGt § crescro80sebtionst] eppsv Fllthe 8lade181
%)féa% 1sdz§nreen fgrlgg Vlfcsvn?x\cl)gv%gepagp oid i 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.

6a
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91 to 94 Radi al -direction-renovabl e nolds 191
Crcunferential-direction-renovable nold T Distance

7 a Hypothetical Intersection Points a Predeterm ned

Di stance BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

Bel ow, an enbodi nent of_ an inpeller of a multiblade
bIBe? isFegangizhpleg se¢ianpbviswimadehe lefthallfhpyimgmeross section

f ' . AN I irpe :
stong {EHIIE, PenRRHAThF WIHhOR cRQTSeolich e IPRRGITIRER) BBving
the mo{d3rfe injeetien-nfdldiag theasecaid ingmildi-tordipering bedieyvihagecadsigare the
X exanpl e of a device in which the inpeller of a
IIIHmﬂffiﬁjltiblad_e bl ower pertaining to the present invention

| Fresed awéxﬁarge% HenGhbREY portifoaltBrd . 10 Here, FIG
1 is a general cross-sectional view of the
WAL G- Tbis ah edlagged rempdetiveonew showimgwna gl bsdesthatanfipere an

impel1 s fpihiade bR e be 1 FREURoR Bt PL A Eien
Fe&hEris alch@slsédtdontl fiewaif thdBlap@ @t einfichfes theindellB€of a

_referred to as the front side of the air
multibledmbliowien pertainiag dio tedificapors it @ thsrpreseat iwxeelion | | be
r r t h i- i iti :
G G R st Bat 6 (Rl MRS Rfon
corresp_oﬁﬂi_hlg m@ﬂ{]&t@@ks @aﬁidilghl&rlg EI hﬁﬁllt(} Teaxd Eﬁﬂ%ﬁ half dhmg agortion
insjde the casing 2, .and a . .The casing.2 , X
correspoRdipg de thegmossisectiqnealonmildh egfﬁé% shayyiag BMs Ippmjgegon-molding
: : ¥ der to suck
the secér?fu@#il%%é&f%ﬂﬁng S diek gﬁgg%ﬁé‘%{réﬁﬁ imBel®r

t fe cdsi ng alr bl owout opening 2b
diF$@.dSad an ienlatded Viewsbowind poptomt B ohFlE 12he bot t om

2010 3 GR AR AR ST BE PRHIE PEIAE: G 7 ecti on of

IreG.ais ik |aﬁ\éhl|§f(géi\’¥r1])e§gr¢gcﬁ\f%wk RBowing oAk @PBlatics @@%ﬁigm an

t
2b is dispose air bl owout “openi ng 2b.

impelleh of o nalidbladiyelowsr pertainipg ity glodifecation £ obHie Mewnt invention.
e er rtign 3 ' fac
FFEe R BBl RS 8038 o B AGR E gyprre e

impelldpOF b natidhdoblspes pettaninaso hddificaden L o€ tHegaesest Beerafon.
the casing 2. The rear heat exchanger ion 3b

t
eXt@ridsls 4 seleresrinpTSPSCENS WA SRO Wi e ﬁgg{als?ﬁethaféﬁaﬁém an
impelle% ?g 2 frrlx{lﬂiglsala bwet ﬁ%‘@g?ﬂgé écﬁ) Blokl X tiglg[% g‘g‘vﬁ‘%'}%é%gg{nlvé{nﬁon.

ns and I Spos
DESCREETEON ©OF FHE REFERENCE SYMBOLS
7 Impeller
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
91 to 94 Radial-direction-removable molds
191 Circumferential-direction-removable mold
T Distance
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The blower 4 is a cross-flow fan that includes a

notor (not shown) that serves as a drive nmechanism

and an inpeller 7 that is driven to rotate in the

direction of R by the notor, and the blower 4 is

di sposed such that it can suck air inside the casi ng
o 2 from typothieticad doteiseeti@0P@péni ng 2a, allow the air

to be pass t hr h the heat exchanger 3, and
©  thereaf ?’é"r‘ﬁgq%e?ﬂ% A0S £ | ow out si de the casing 2
BEST MODHE h@RaCARRYOMNGQOUWPAHRDINYENTGeRSi fical ly, the
blower 4 is disposed between the heat exchanger 3

arfitleienanbodinwis of ap papslley o Db IUHibladedlower RefapyRg to the

fI ow d| rect Athe b £
pesenl Ao s P s i O SRR o i o
thedra@@@gl ng 2b, the airfl ow bl own out into a space S2

bet ween the inp ((fl ler 7 and the air bl owout 8 opening

) COI?@E'Jé%tt(@rOfﬁ%% 8RHEPBRY 1 ows through the inpeller 7
P‘?ﬂﬁ,%ﬂ%ﬂ%ﬁﬁdﬁbnaelt %tapﬁn beatple @f@ﬁ@ﬁ&? h vﬁu@?ﬂletlﬂﬁeller of
i npel’l er

I's di spose n the rear sid
a multibhade blosver Pertainidgdo thergrezent jpoentiasris gsqdhmil Qﬂ@&@ﬁhﬁﬁ ushng FIG. 1.
owblo out into t.he C 2fro e
Hore, TG bt o eidarie? oF RE G ERabBT sk SHRUTRIS  sorving
as an eRirAfle OF a UBGEcE IPRhicAthe/impellbRof ingltihide %[0wérI]Jet‘tHﬁnfg 16 the
conditioner 1, the inpeller 7 of the blower 4 is

presentinvengiontpusedot Buherwiherebgide of thewagas! 1H6: §evillibsaeigrred to as
the ﬁoﬁwrpbie] fgt; 971|1' g%mg‘&ortﬁege Eﬁﬁé sflel dFQHS %‘%r\ﬁﬁ% k ?red to 8s the top

e or ogonal respec a
side ofadd &ir fmditednat.i on line O of the inpeller 7 and |s

bl own out fromthe air 2b -- tha
a heairrqongitipBeich wgnffliab’rﬁlﬁn%émggrfég g%ﬁr pRnted & %él heat
exchan?gr 3 gﬁg od iRideths cgén?% sapdi tm?@,@{ 41, air is sucked

e casi ng omthe 10 ai'r suction opening
2&heangng Dénchides lapwit slmahoxhaw:nlu@}a dspeikediin the tcdeswfaiee and the
t.hr. h the

rons s B e DL i D550 ARG e oo

in the ﬁ'éﬂ’tf {d@Wottfon dHiRPot@ith Siudiselif 8rded & MBw2id 61A8UE IR Akihg 2. A
bl owout opening 2b via the inpeller 7 of the bl ower

horizonfal Kl@je IColof agjusting tha doectionnd] thepirfiey Koy oytHom the air blowout
.er 7.0f .the rlng as the inpeller of
opemng%%xfs%qs%@tgr: @owé@({pépln né to the present
| MR MehiQRcMingbr B enAely GhidI e alfim GedtleCclRmier fdrob3a disposed so
Here, FIG 2 is an external perspective wewsb

as to fach thei frgréiside of theggasinge? HidFgsar head e T RETHGG} hfﬁSPOSgd s0 as to
face thh PRE le? br B ca@nglgl. t E[?l&?gﬁ HRLONRE i%:t I19f1 A ek@ndd\@iagonally

present 1 nventl is a per ve Vi ew
downv@ktbﬂ:bmgh@ﬁ@sbiand; ef tdredromtedt| eachmageﬁpcgﬂmm Ay bAddigsndly, drain

that configure the ippeller 7. FIG 4 20 is an
Panﬁéﬂé@f}'e@%@?‘%b‘@ewtb%ﬁg?tﬁg@%ﬁ g one of bl ades 42.
Flﬁefbldv%rat i b QPSSR 'ffﬁﬂﬁht MEIaMEs ?Pﬁ)o@o? EncRlsBEOn PHBat dehvies as a

i's an enl arged view show ng part of a blade tip of
drive tmdtthaﬂlkmded 42 unpa:iler 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 8 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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the follow ng description, "axis-of-rotation

direction" wll refer to the direction of the

axi s-of-rotation line O of the inpeller 7. The

inmpeller 7 has a rotor-like external shape that is

| ong and narrow in the 25 axis-of-rotation direction.
opening b aftepthelagnflo® favnthyoughchetherellar ¢ floma space Al bﬂa@en the heat

excnfr? St B S L e b TRE'Y B Diomne
portiod TREE pRYe ROl AT BloRAdt ﬂrﬁo Ea&CB’Pf fir@H r@feridheflowing into
ot her end of the inpeller int axi s-of -rotation

the spad¢ Péag dispnsed ﬂm&o@rsldmféhq mencdler Bi ght) second
| f
PR G B B TP, o bR R R O BMEPR i

rotate, WkBRbl @it edn l@mgen&m@bﬂheﬁ Jir3fsidanthe hﬁmg 2 flows through the
circunferential direction, and the inp

Srspaon e O i35 Srpeller 7
impelleyt7 s9cas(ip &¢ m@aa&ortah@@té f‘é%’ﬁ?ﬁ apgKs %ﬂ%@% 135 & gt o igpeller
and is ?Iﬁg@t EFrom € ot fZQQ-ethQi Al ah%lo@@leﬁth]}ﬂ% from the space

udes a di sc-Ss ape C|r ul'ar support plate
S1 to thdwgiace S2.mafleuspin this sconditivher bf 2t is suckod insiddthe aading Bfrom the

rotation (that is, fhe axis-of-ro i 0
s sucfifTo e f Py heiptloRebal S Rt BORsEH e B SiakA fryees
througﬁl&e%eﬁpé)@hbﬂk%r 3 hﬁfl&re@f’ cédlﬁlg%ﬂhgﬁﬁigj i€ perfornfeddASPBS aBflow is
the center of the circular support plate 21. Each

blown otﬁtSItdh ¢hsesngd fﬁrmpléht air byt gmmmﬂlbm.tb%mmﬂcﬁ% pfithe Hlower
4 a di sc-shaped circular ‘support plate 41 that is nade
: of a resin and rotates about the axis of rotation

2) Coffigh@dtionSof Ikdpelleraxi s- of -rotation line 0) of the
@ s fi plurality of blades.42 that are

I %Lxﬁ% lréaeg]lgg@ %ﬁ@esblg@eq sqrRiag @ the jmpellepijagpultiblade blower
t
pertmngilg{ 8 Ellﬁé a;?ﬂ&se%? iRRn ﬁb’% R B Qis‘&ﬂﬁé@hm{?%ﬁ{% 9 @i([} de Here, FIG. 2 s

suppor SO as para
an extefriad pansp&:mr% viest glovaing e inypellenef the blotver érsdrvuﬂrgaas the impeller of

t plate 41.and.th bl ades 42
a mutiff6 blobiss Parth pitige AR5 e TG e g v g™
showm% foﬁg g’g Eéc&ﬁe hrﬁpémﬁtcoﬁﬁ@‘ﬁ‘iﬁg bRicH BPAsRPnfifubit: BSUIEF 7. FIG. 4

e circular sup ort | ates 41 so as to
is an erdargedi peroprvtizd visyw shmevipg onabt bl AF1G.150is Baeessoectionel view

| ad has a sl,ant ed. bl estrutr S
of the a7 o FCoh B BRGNP BB A B B B i blpge 2 o
the folloSvirth &RESHEbLS Gaxais-ofYotalidlirettiohe el ester toelik ditcdeien of the

angl e towards one side in the direction of rotation

axis- Ofd'ﬂtatlh@hiﬂﬁ@eﬂ)ﬂté? imp¢ligsr’e, forward in the direction of

atio t IR
< AR BY e A bR dh SR SRR i | b P o n s
axis—oftﬁfétaﬁuhﬁirﬁ@dmut THedmpbllé Aaeinly mcludes Ecmaﬂarcumtiéace plate 12 that
peri pheral bl ade tip.50a) at Iural pl aces. Mire

configusprener qndafithe ingpeller dfin thorprisselrtokatiog diRelips 24851 o
mpeiléf%@f]ﬁgﬂf@?bdgiﬁ'd@ 5 ALonfih RN EhPORES RSBt kR IleAT & the

trian
axis-of-rotation direction, and one or more (here, eight) second impeller-configuring bodies

14 disposed between the circular end face plate 12 and the first impeller-configuring body 13
in the circumferential direction, and the impeller 7 has a structure where these configural
members are joined together.

The circular end face plate 12 mainly includes 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

Tine Q) of the impeller 7. Further, a shaft portion 22 serving as a rotating shaft of the
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formed at predetermned intervals (that is, a pitch
P) in the longitudinal direction of the blade 42 and
by snmooth portions 55 that are di sposed between the
cutout portions 54 and configure part of the bl ade
tip (here, the outer peripheral blade tip 50a) of the
mlpellmbxs@hs@@sedhlarﬂm centeof 4@ ceraghrélﬁpnomlﬁb%es 42 is seen

24880 b SRR R PYBAIRL A  rn

suppoﬂ%j bragcd i @8 it RRIE of h QWaH &8l dobged dbder thB exis pif edtadorsftigie Xs, the
fromthe blade tip (here, the aouter, perj pheral bl ade

axis-oftfofntivodine §1) of Hee ipingler 4andsephuality of bladesA7 thefige disposed

mde-b{-%idfg ﬁ'letlhe c%ﬁ'ﬂ &?%Jec? gectﬂlaﬁ o ﬁ%ﬁe&%@n%l%rﬁ?%ﬂldﬂ{bﬁh@ Li@htar

suppor€ plhﬁ:lﬂl Joaisttd ba paratelttbaic axds bﬁlrottehmtof ithe mi'pelldai 7aded the circular
dth direction_ (here, 25 towards t
suppoxbgl.ar theplygal %Mdsw% A %regaﬂélytm?}g%@f Blecting myldigg:
FurtheP8'c &glelﬁfﬂ!e D @ﬁj@mﬁ iP dégéf)ed iRfhd hgidpbadenhdA thaSrctilar support
_urv a e SO a moot hl'y i nterconnect the inner
plates 4)]8;0 e balsusowtsied by thd@urahblaslﬁsjé% 54a and 54b For

rg&é&?@%ﬂgﬁ eagh o{ilbi#letsﬁ'lg%g%s@érgh f ly Fl {3d blade

structu?é) herAhe bRlde @@&ibﬁ)d%fad khes gt p@@fetdrﬁﬁ&d%de%glel t&wards one
farthest in the blade width direction_(here, towards

side inheedirastion opeitdtishentane wnpedler 7 (e dhevasd érd@le diyegtiqn of rotation;
t.he.outer peripheral blade tip 50a) of the
that 15’&?2%?“%‘?"% positioned in a position closer to the

blrag@er h BertAi@d ¢hapt 58 iofiir@ed parchiheltht blale by qutbifiaput the
of the blade 42 than a hypothetléﬁ i ntersectio
blade tipefere, 20 oier Reripheral BiAds UBEDR LA MR RIfRFSpoMare sreciieally, each of

the serfvz\lelﬂe?le&%\ges?gq o p%m ?lﬁipa] cHRKE gdn@h@ 55861 arktridd¥@Var and

y extended towards the inner
formedpet prqplermined iimtervalsl (thad i h e pital PY 5y thefengitudinhl difectibe of the blade

42 and By TORRGPOEO S DB LAR GiPRSTPeren R Ge Brpefsesd i conigure
part of ttﬁket%lg&" 1%}5 Gfére?&hee(ﬂﬁa d&hphﬁ%l BMHOUD P& IfitRITSla®442. hAlfereSwhen
far est In e

wi dth direction t owar ds.
cach of the bladeed2 jseeémpines plin sicte fwe sisles &#rears é‘@éhattfplﬁn eardyof the
th ' I '
oo P fESEryRERENSLAL B R e Bt o

from theh@ad t eﬁoﬂieidﬁfer%nﬁﬂﬁ'ﬁl Bibdd tip Soaytodtiie ladd 4045as54 form an
that is farthest in the 5 bl ade width djrection

angle f( hdivethes wher gachiafdhe hiades Felsissreia Plan gisy.  poriiopylere, aside
54¢) ofgelfa@? ﬁfe {hﬁl a%g?étghohbﬂ gﬁsglrartkl/b 'Hpﬂl%ﬁa%{de%aﬂ&edﬁe'cﬁoé%e

I'S roun reover, a step
towardf dfen’ﬂﬁbriplanphdihiasi@e)ffaﬁﬁ thaf bladectip Gferd, liee daita@&ph@abblm tip 50a)

oo R B8 e eh e R LUl i B s s of

the twdjﬁ{iés raﬁ!:l 545?I afy thisF}eés%ﬁ) whbe Eﬁ:htd? ehSEIRARUOds Mﬁﬁ a plan

ormed. More specifically, the step 61 is
view, ah@ndpatdntlhi ofithegartitnt Gutes, tbasds 4¢)md eadoit ¢yeirtent HON@OBS 54 that is

e 0 Byl SR LS S B M SR
tip (heiRNMBie RL AL Bedigieeal HladRafs @) of e blade 42 is positioned in a position closer
to the blade tip (here, the outer peripheral blade tip 50a) of the blade 42 than a hypothetical
intersection point o where the inner peripheral end portions of the two sides 54a and 54b

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
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bl ades 42. Here, in the blade face (here, the rear

bl ade face 51) of each of the blades 42, assum ng

that the blade face |leading fromthe position where

the step 61 is formed to the blade tip (here, the

outer peripheral blade tip 50a) ngre %ﬂg serrat ed
54 does hajdeeve 3 tigngubar hapq wh eaeﬂswqrwglw aghy el thecutayi portigRyS4 that is
farves} P B A8 oG RLCERN (1, LTI BB RLAMATRLE) O the blade
tip (heteD figroupe pefipiesrall bisdedlq) 5@ of e Hidded® it sparplygroented g rather has a

t h I . de, t 50 h .
wiangul e Baherd OrgrarEeR PLoh SE b FEIoTa A T oithhinythe
blade \gl'tgllﬁ‘f @Fﬁ%ﬁoff gilér@ 18w R Rk ClAPRSrafdid®FdR fhe Hl&ieVﬁﬁ@ere the

ade face 51 a and the second blade face
outer p!ﬁhphaal Hlik tgoﬂﬂa)w«ﬁﬁm&i&@&ﬂseomd@é 61 is forned is

e to or han Lt [
o vzt gn 61 s PPRL L BIaTF P R Lol Wi dauf B posion o
predet&hﬁI%thlﬁﬁnd@' (ks 18 ABEAnct 8) 1o the @tdB dplthérd etht acter peripheral
Further, the step 61 is formed such that, the first

blade tiy %@ wharseths mmﬂdj sha@h &3 selosmad-p| e sogeibically thgrsiep 61 is
formecf:i i3 Cr{%anrt ng&Jeoféée Jt)rff ﬁ%@qﬂe GAL QIdeOf E%‘ﬁ Qq Iﬂ?éji%§%e§%ft2h§ the

olare L teke Vi ew, “an endpol nt
dlrecu@tﬁﬁﬂﬁﬁhubhad?hita@ ahé step 60 s folmaedsyutmrmnetﬁhmieffa(resﬁf each of the

s 205 25,5 8 910 fn Cpdnout v o Lie CLst, g, o
assumlgg Fhat mgtieiﬂcé Le%ﬁ?n%éﬁ‘dﬁl ﬁ{erlﬁfsrdo'ﬂ &]{é?e f?lle@ﬂz% é1 rib f&ﬁl‘éﬁ% the

rection when each t he bl ades
blade tq:e(aarel, theautar pesipberat hladeatip Wévwheac thgporited Shﬁ@b 5 5I1%f§)emed isa

P E S e e
to the @p@sf(@ﬁ@e {HercS ROMALYpLpheRsHOVETRS blabietip (Heﬁé tlbd agder peripheral

face bla Is substantlally %arallel to the

blade thi wéwﬁaameths serrated shape vB és Kirmgd &5 a sagend; plage @fe 3 lb then a
d1stan06| aHZl %Flg\#\ﬁt‘ﬂ(& gﬁc dire él?}‘l t\%&dﬁg f?‘& b'laile‘cf&c%% 13%nd heecond

orned so as to pass over

blade fhé¥es Ifbya@lﬁd'lﬁisitﬁﬂi Whél‘é ehicseep 6 Dis foahat 5 cqual td baless than OIS mm.
di st ance becones the djstance fromthe_ bl ade t

Furthey Hay 15 ERGC 6t 415 BHoREHaI e Biedebqmssstits i erh Fespeet to the
Secondsoq{lc{eaftdgéj ) 2RGy ey, e {0 @”Pﬂ; foPmtd&ichYRANEtIsERLde face 51a and

ersec ion point's a. -~ For this reason, when each of
the sechhid¢bhbades 548 aresdm&nﬂnum&a plhahisy vben eetche)f ﬁteé:gac@s 42 4s seen in

f d at f
a crossyaeaRanAUTICEE £R BReRG pEetspadnd Sids e b O e Bicl e firs
blade f&ée mfdfua@ﬁfeﬁ &h@%f%@ﬁé@@]hd&%%&@ 14 B& ga%deXiane skaReblade

ormed than the portions (here, the endpoints
face 5]?& a6 serheatsd ﬂem &uth pthst it the bladedbicknnsk direniions 4 Farher when each

ted sh 53. of f
ot G387 RS BB T S b PR Pkt
one-dobb@€Baih liRe CRehdingtien efifodit 3paf FIﬂJ 8y ﬂirmbﬂ ke Eecpndﬁ 6)le face
where the serrated shape 53 is forned ther
51b wege éfpSIqutlﬂé! egtqr@rtﬁﬁferd@égeagrst blads fasha iﬁaﬁ%w Flaptially Haf?zlel to the
first le#eaﬂge E.p ’ug%}h(gf AL gf» 6F)er FH{E?J %é’h%{o%gﬁ of IR BPRY 42 is seen

eac t hat,
in a pldieview, (he Gﬁpﬁ& 11‘; fernedtso uk tpassiovasths hypahetes! infersection points o.

That is, the distance ¢ becomes the distance from the blade tip (here, the outer peripheral

blade tip 50a) where the serrated shape 53 is formed to the hypothetical intersection points a.
For this reason, when each of the blades 42 is seen in a plan view, the step 61 is formed in a

position that is farther in the blade width direction from the blade tip (here, the outer
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each of the bl ades 42 have the sanme size, when each

of the blades 42 is seen in a plan view, the step 61

is formed on a line interconnecting the plura

hypot heti cal intersection points a corresponding to

__the cutout portions 54. 10 The_fi
periphqrpigdadedin 209n ibgte the gerrse shege PAd] Fogd thegithecpatignsdgere, the
t Prttodb4 BheQbrr@iell 8RR 53 of each

enoi YRS BUPER bRl P TB B i 3 o
of the Hades 40 fthat atcaffartbest i thedlde Wlﬂﬂt dieectiop &lotrethe plagn dipahere, the

a y. of Dbl ades r.e f a,resin and .
ouer Ryl AR R e Mo B R Bl | eReEM s 61 i
formed3ba8 & é}&éhcpﬁhrﬁ[bl QY Hférblﬂﬁr @fedtheRRidripeApRérait f1&ie tip 50a) of
circul ar upport plate 31 so as to bé parallel to

each oﬁth@bladq:ss%f It wilhbe oﬁe@ﬁha(c thsrs, P@p@aus@ﬂlerutcmﬁ gortigas 54 formed in

eacho f‘eg#a{h?srg]% ‘ﬁgrt e%l at egjea t?fothgﬁ% %yiﬂs sgér?ﬁﬁazmgrgwew

the stepP6 B13dbimdd0drd 4 Bhe ﬁﬂ&boﬁi&@ﬁﬁ@ th& @Ih)thlﬁgfpaﬂle&cil Ghtatseetihn points o
shaft of the inpeller 7 is disposed in the center of

correspppding fq gicatous DRIBERE SHl ate 31. The first

| TRE Iﬁr 1%%8%"08&{5%&%1%!%” %gblgdesdd dite El‘f'df)tsﬁ Cr QM slﬁg?ort plate

SEecon er-c¢ res 14 in'that a sh
3] that mmdlmf d 1esidianf esatks |ahouttt]mea>ne nf ertatimh (thme is¢ the@ulsaof-rotation
part Iate 31 c

tine ) o TP g o by1oa%, 5§t Fide Af gesiapd disposed
side-by gy @lthcplz@(gﬁfe?e%tltaﬁﬁkcﬁeﬂ Bhﬁﬁroﬁte‘i' B@nﬁﬂeﬁ‘ﬁtportmn of the circular

i npell er-configuring body ha simlar to each of
supporttfate Bll sp ak tdbeprrslled 20 Mlmtagun ef thsgmpedernd and the circular

support IR dA G TGP e aeendy RS biRon pogie

Furtherd# SIS RrliOR (HoR SROR) sehlihg Bea rodiriel shaft e fie m{p%)ler 7 is disposed in
Characteristics of Inpel% in Terns of Its Runnlng
18

the centopef teicaraulzssuppert e Pl er The gyt ameelr-saapzegingdhogty |
dlffererﬁﬁrowﬁle s¢ ({%dl i eﬁ{ir-&n%géh? h@&? H Wbt a Qﬁﬁtﬁ%ﬂg dis%osed in

I esén i on ow ng
the cen&h af ﬁl@:tcﬁ‘ﬁhiai‘ $L@@)|olrﬁplﬁte Bmfmﬁm thiel firdt m%geltqn&oaﬁglumg body 13,
n_the inpe r t resent, e i ment,, .t
but cact F e AT AR 23 AHLConGENiE o5 Bt R i COREEIng Body 15 has,
similar E@Edcﬂr&?&% e%lﬁllafgﬁdtzé 2] ﬁﬁ@cﬁﬁ@%ﬁe@éo&nﬂ%kﬂ&%nﬁ%&[@%omes
2, SO alr 1s sucked inside the i from
14, a sttucturs prbalit the Seweated sBpE)53 adphe siep 6h, sof esmt@mtharmﬁmll be

. éﬁ the bl ade faces (particularly the blade faces 51)
omitled}eI¢.-ne p| ades 32 and 42 can be controlled by vertica

3) Chﬁ&%ér%ﬁ@§ofﬁﬂﬂ'eﬂ€ﬁnﬁferﬁ1@%f%mﬁhu%® pdrafim 54 t hat
configure the serrated shapes 5 and noi se_can be

r ddebrepkcllerd |0(f Heerbiomeﬂu sefiving; as the Borelisuet 3 mulitise blower
S2 fr e inside
pertainiB3S S Brash o 05, S 20o i APRE| Ber b it O pyoming
operatigli ch are di scharged fromthe outer
(A)

In the impeller 7 of the present embodiment, the serrated shape 53 is formed on the
outer peripheral blade tip 50a of each of the blades 32 and 42, so when air is sucked inside
the impeller 7 from the space S1 (see FIG. 1), separation of the airflow at the blade faces
(particularly the blade faces 51) of the blades 32 and 42 can be controlled by vertical vortexes
formed at the cutout portions 54 that configure the serrated shapes 53, and noise can be

reduced. Further, when air is blown out into the space S2 from the inside of the impeller 7
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peri pheral blade tips 50a of the blades 32 and 42
becone broken down into organi zed, stable horizontal
vortexes whose scale is small by the vertica
vortexes formed at the cutout portions 54, and noise
can be reduced. 5 (B) In the inpeller 7 of. the
(see FIGy bls BorizonH yeisesstvhash el @Earga aﬁlfLWfle ﬁéedffhﬁ‘%hafg?é from the outer
iphhiAflSef 58 0g GPBISladdd B2 R %2 Bhafdfe 6:3k& 3dun Rito BRGRIZBA, stabl
petip t%% %?g%%s %% aﬁﬂjﬁz at a position a predeter%i%%% sable
horizomtilstomteres Winse ecalt kesnatilktathe aericalf vostexeshiormbdalighe cgout portions
54 here, the utfr peri pheral blade tip 50a) where the
- ANAIUPCAPB FC SHEGE53 is formed, so that, as will be
) described later, the first 10 inpeller-configuring
body 13 configured by the circul ar supfprt plate 31
ame thetimppllar7z0f the pepgers egbodiveqns thhetep B} ksafoaged Hulpe blade face
t [ lier - - s ' .
(here, IE% g%églaagfa%g g ]1 fgﬁ?aé:g%g?;neetclﬁg&s 3%{1 uShi § %%{#(?IP% Flgztg%tgnnmed

con e Cclrcular su .
distancé theaidhd Hietapdais)afrotalthelBladd dp ies, ehd haer meiphadabblade tip 50a)

shapes 53 are_forned can be integrally | ded b
where thg seEatehihaps 3 intprmed,sothatgas W}é‘a%%,scqh?gﬁ%t% &g l%/fét
) . L . I
impel 3l 00 13l BgREE BT ARARE ot i 15000
blades §hethere thdheermagalrshbpeds draderntet)and ftheesmedndifinpcher-birdgmeng

s By UPLSE, AL TRELLEE 00 2 YA
serrated &ﬁ%@@?ﬁar@f@ﬂn?ede&ﬂ%e iR Rllylnesi8ed lﬁﬁﬁ;&ﬁ@ﬁ mOMingC For this

turbul ence in the_alrfIOM/resuItlng rom formng the
reason,sherp isghe petantiad fooi te btdogt eagigy for 2obulgnede drivp &l thepirflow

tovinfle I SR R g 5 S0 P A 0 i .

HowevE€ §PB6 lim?éllei‘ hersees piesed eadodingde theldize Sthe bteh 6¢ FHRSIS, the
) easi er or the airfIOM/romAnglover t he bl ade face
distance{l) isgamalde of kes Biaadb®S mm. £p dubplensegmtna rilosk srpylting from

. fac I ds the first blade face 51 a to
jbnmn?#%%&ﬁgﬁé%gﬁggpﬁ%gmggo that even when the step 61 is
(C)y forned in the blade face (here, the rear blade face

5 f h .of. the bl ad 2 and. 25 42 .t ' ]
- BliheimBole 7 a6t Bt e on resbr ha bt Fade dipeona puceged in
the blac%éﬁtﬂickﬁesﬁ alrbainywiRtabBado the(Lboddblidiratd BRI, |s§ it bec&hes easier

e present enbodi nent, the distance a is th
for the dir8¢w flowifa aver theeblaté fade of egsh(dfidiredhlades2emtld? from the second

eripheral, bl ade t.i Oa ere the serrated shape 5
blade o250 B i (e TPt R a1 Do ot SBed Rl BRAREn Jhen the
step 61 3NErhBe iSthe P1AS fhé& %@fm redt Bl fdels 1ok Yadlf oftth€blades 32 and
serrated 30 shape 53, so generally it _becones easier
42, the figise reduciag effeevctuliong frgmohe perrated fapeld3 patlee Yohigbly obtained.
D) the rear blade face 51) of each of the blades 32 and
42 to flow nore snoothly, and a
In the impeller 7 of the present embodiment, the distance o is the distance from the

blade tip (here, the outer peripheral blade tip 50a) where 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.

(B

In the impeller 7 of the present embodiment, the step 61 is formed so as to extend
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predet erm ned wi nd bl ow ng performance can be
reliably obtained. (E) In the inpeller 7 of the
present enbodi nent, the step 61 is forned so as to
extend 13 parallel to the blade tip (here the'outer
gerlpheral bl ade_tip 50a) of each of the
parallebindhe Wade §p (hare the et PastPheTsh Biade éoﬁ)rpfteﬁ%h af e |bkﬂﬂ,es 32 and

[
42,50 GE BRI BLALABAERGHER, RlmULERE Ine M) (6N
uniforrﬁibz&ﬂﬂﬁre@;&cﬁf@dhé 2onggtndinkl dibkeGome§ the dilddes 81kbd ﬂb,ranld dictwicomes
. w_nd bl ovm perfo nce to_ becone wor and .f

difficulh g 9ad Rowiagperiormena (f hepemn? MoatI9f 1 Risq fpdnerease.
F Pr esent enbodi nent, the step 61 is forned just in one

bl ade face (here, the rear blade face 51) of each of

t Brethelimgeder3ofzhe prgentsmbodinkantahe step A1 1 rmad fust isvgne blade

| t f troll
e (5 e P Bt b B P R AR
airflow TSl BémTBALIBGhdEtEE] Edithd smelolled. 7 of the bl over

4 serving as the inpeller of a nultiblade bl owner
(4) Me@@dﬂéMﬁﬂﬂ@Cf@ngﬂélpSH@sent invention will be described

uﬁe tﬁ%g of 2 Flh%tgrm%% gmpglllg‘ 770fi the B ogv%P 8's Qlivbtﬂnfgqhe

SECIOHa VI ew Show n HECIOHFTD

uﬁpeﬂdr bea srtiladd bipekt peﬁrtﬁmﬁg It(gthblpn@eh‘adwﬁﬁmih%ﬂhmtdescnbed using

confi th [ 7. ..FIG.8 I
FIG. 749006, Snaliers B (4 pReTFE S 0t ViRoMonghameRisdg:

inj ectmi%ﬁ&lhﬂ% AL 09nkl nln Oertonf; %S‘ir? 1kt 126 hA1 &Bﬁgﬁ@lﬂﬁe impeller 7.

acrosssctlona I'1T-11 of FIG showi ng
FIG. § i lagenerhbgslafi Sﬂfctiolnﬂ]j \aem(wrthnﬂm ]dﬁd@lftshews@crmrdss section along I-T of

FIG 7 qn%ﬁql: lpe thfa?fn @a Jg)gg%,!c ﬁpéf'o ¢ Efi@[ gﬁéﬁg\ﬁﬁlﬁ tn?:{erhe molds for

inj ecth%&lHﬁ‘@ tﬁe dcohill ﬁnﬁelleﬂ&%nﬂ@ﬁﬂ@%&ﬁes@ﬂﬁﬁ%ﬁﬂﬁh@%& dbeller 7.

i mpel I's mainly confrgured byapreparatlon
FIG. 9lsta;epnlaequonwnl@owmgmortmmﬁaﬁFHEij ust ment step. 20 The
p :I;E g st e t%éngot%é %BII% er 9&? R{%ﬁﬂl? goﬂﬁ(ﬁjééd 4 preparation

step, ajo[ﬁiﬁé &telﬁ -a(y‘larahlag}ushﬁ@ltfms@l es 14. Specifically, the
circular end face plate 12, .the 1{lrst
Tl

i ﬂifb%plre@araéleﬁ ﬁﬁeg d5 # AigP b BsEPating e firrdmpellgripnfiguring body 13 and
the secér{mﬁl eﬁér—&%%lgjggﬂg 'bB%e?%“ eﬁpe%dfll(%ﬂ? i l:xrclﬁagléﬁﬂrfg& é’te 12, the

tron emw t I njectl
first m&pﬂledlcﬁgﬁ@frlﬂgl‘lﬁ)dfy I3sindithgpsdcbad mpeifer—gumﬁg’ugmlgdxd;ilei 34 arechll

. the second el l er-configuring bodies 14 will be
obtameéggéwﬁ%al mﬁf@%@ﬂ% ?&ne second

| pRR) LfEafoanhbiaild standadt ﬁﬁpélfbr»%ﬁnﬁéhrﬁfg%&q_% and the second
impeller-configuring bodies 14 will be described in detail using the second
impeller-configuring bodies 14 as an example.

The method of injection-molding the second impeller-configuring bodies 14 uses a

pair of axial-direction-removable molds 71 and 81 and radial-direction-removable molds 91
to 94 to integrally injection-mold the circular support 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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The nethod of injection-nolding the second

i npel l er-configuring bodies 14 uses a pair of

axi al -direction-renovabl e nolds 71 and 81 and

radi al -direction-renovable nolds 91 to 94 to
integrally injection-nmold the circular support plate

molds 24 angh@ll afies thy 1esial has selidificd msisls thocariivse bl ade ti ps
{0 SHL LESK SHADRRR AR BT Ohs A0d 81 he g
ormn cavit Ich a resin

radial- dhﬁectmn-@@iz@sdlbh:ymbhie opab 94®¢1H®mdabcrﬂieai ecti on-renovabl e
mol ds. 71 and. 81 andther(ﬂgl-dlrectl renovabl e
naihgdirs pxiaddigactiop-remayable melf dd it 65 Q5L BPAT Phnsi de
i YhRg hhfin
o 1 BOA ELEP bl T g o 2 i
annulady reetsed about theemdeof-rotgidnignca®i s Thé platst fattimg portion 72 is mainly

.direction with respec ir of ey g
s portdf o forgine e g P RFPAB B 4T o s Fondfeladiregfippemovable
mold 81 fgat 'iserﬁb Bth!éﬁ@f &elgafi dria@hl-tRsitiR-fehovaay hioyds Hed, 81tiB ﬂ.lsposed
pai r of axial-direction-renovable nolds 71 and 81 and

50 as 1q ﬁi@e the dttaixiatidizeetiomoremasiableaneld Thon ghe axis-eforotatiopjdiection, and
isa moﬁ%‘h%{e ci:%r eﬁgd oxlzegtp %ntfele 8)? ik to? rbt%{mrg dfr? %%h Wil r%EB%%?{%' tfie first
axial-dB¥dtRn=rdinbegtlé pivld &Uﬁﬁé‘ﬂh&r&mﬁi hts; solidified. 81 i ncl udes a

plate form ng portion 72 that nn IarIy cessed
b BBasecoRd axsial-diredtiqngemovabie mald 3 inchyles S g1 gkia g@?%owrmectmg

t
portlon%:t}:l%tl noj EcgtlsJ 'FlJI?E a Ftﬁbfgkﬁ/ colﬁrﬁL[il ‘gﬁéﬁl ABwhiAk tﬁdeoﬁfgl RGattBRction-removable

e secon
mold 7axbadttlh axgsof-ortatieninea®! e Thewkidl- 8lied11baprojscth1gqaouidm%2 is

f th -
mainly g por Gn o frugee g RebRELPTioh 7 R pironla uppdr paler. 1

will be@$ledlthd 'tﬁ@ﬁxﬂ%fécﬁﬂﬂ}éﬁ?&&m@o%&%z Ra¥ BB have a circular cylinder
axi s-of -rotation direction, and 10 is a nold that can

shape. be renoved in the axis- of-rotatlon direction with

7 u%ﬁ ci'tepltu:?al% tga(ﬁael 3411;]60]%{8% %J)é(og?aclnéllg po%'i: %E tha% mf’ gcglﬁeomnﬁlledouter

petripheaXl eﬂFe gf the @kia@ﬂnéﬁiﬁi%ﬂbje@tzﬁ@b&tﬁﬁ ) lﬁﬁif&i‘d@ﬂleaﬂter peripheral side
axi al-direction pr %hect ing portion 82 that prqjects
while s|aatipg &} the girgpm fmt digpeiioa oy de Quer meripheral side are Tormed in

the secii] e@glalddlfeoﬁ&# ren %Pevﬁgi(ﬁgllh Mty %ﬁﬂ%qg&iﬁl -iif&tion projecting

axli s-of-r |ne e axlal -direction
pomonp 88 Jxefotmag scpambl e&terﬁbmfsmﬁ@r ﬁrmnrdny ead pbthkirahalfdirection
form ng pheral portion_ of the ;ﬂl léaﬁ\
projectiygogiqn a o by ing i lngiplion fifeetiop e 1 be radial-direction
K IsRELENG AP B thi QRc@RfePENYiaPdiBR DA VR
pro}ed&érp%kdgif Sg &e@ss apeer Furt her, cpI l.?l‘ al ' cavity

for formiagipatt-od u:heédadasmmnolpémglm@ermnph@ﬂsblm tigsH0b fse9jBEES. 4 and 5)

s formgg Bt 18 F BB O R o Ot ST B Py glecent n the

circumferdial PiedckiBRer Mors kstRificdByVdich of ﬂie&ﬁdlhln&rdcﬁoﬁ Bfdjecting portions
circunferential direction towards the oute

83 inclydes |ap:ngmd|reg| hedegfaee fasmiggsurfrce Bda that fwmers thc second blade face
51b (ser@%légﬂ P%{I{ @Ct%n %%)fﬂ%l r%alni!ﬂli@e file SFQf&cﬂ of M@:eolades 42, a front

o pI‘OJ ecting
blade face forming surface 83b whose inner penpheral end is connected to the inner

peripheral end of the second rear blade face forming surface 83a and which forms the front
blade face 52 (see FIGS. 4 and 5) of each of the blades 42, and a second matching surface
83c¢ that is connected, 8o 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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portions 83 is fornmed so as to extend uniformy from
one end of the radial-direction projecting portion
82 to the other end in the axis-of-rotation
direction. The radial-direction projecting portlons

83 are disposed side-by-side in the circunferentia
seconddparddadednce fanming sslre §3a25 Ip ghis m3ppgraige paekiel- @mﬂ%prmectmg

portlon(s 8@%&%&%& ﬁcljﬂglgé E}? fé)l%ﬂﬁ or nel%é} g%ﬁ%er!ﬂl p%%ffoﬁ bPBe 2fbular

support pidleaill (@tbdcﬁhiall?ﬁh@p@rjtmk bergvepo thei hdades 83 i ﬁmtcnanmferentlal

e [0 e S Tamterent el deecion o
posmo? 5?:&%{%9168 Ql'isttél?:@%her% 3hk AGkdHdE ) ﬁoﬁﬁﬁ@ﬂﬁdé €8 éh&la afi€ outer -
ormng surfa de

ce 83a that forns the secon
periphdralddadeSips 0ag edefe @S seratehshapy 58 hnformgd. par t of t he

s e fSF 5%9%&1{%& 1 1498 Pl A3EP (e Blu) BRI tike

pomonrs’ %[s‘p%b@@@'as eNfhck %&@@ﬂﬂﬁf@@ﬂoﬁ—@bxﬁ&ﬂbleﬁﬁ@lﬁs 7D @.ﬁdi Rhéf @lirection
of the second rear blade face form ng surface 83a

mtersecatmg thhamwf-mtntson fisectiopnand 3¢ mpddsrthatean pe rerpeved)ing digetion

of .e h Sud
v, GRS bl e P20 7 Ry
respectSbl gt ﬁﬁﬁlid&{ebtyomfdnﬁlﬁ@bhﬂholdb &b ané 8h (lieme,dhpbenndi ew,
with respect to.the second rgsr @F@Fe face form ng
aﬁ ﬁ 1

axial-digetioagemasable makd 8 hiall s repe ¢hnd of the 15
S a1 ﬁc%ﬁ[fep #Bg@lﬂg% f)(g'ﬁSng & fﬂaf‘grof’ééf {o%?dsetﬁ@mnbf‘pérm}égal side so

manner, -direction projecti ng pOI‘tI ons

as to carespora tolthe @oityifomsed oy thboadmla@retchen pm] @mng @oitiine 83|of the
i.on of ‘the circul

sccond GRALIFo RRTPROVERE TG STRTRrdab e R o leg e gf cach of
the radfahﬁlrgétfoﬁ%%{fﬁﬂé in@ids 9t foe94. 1 Qihkh AN thettMRIeRRY fom@fhgQfortions 95 is

bl ade face of each of the blades 42 excludlng t he
formedrsoras toextern] enifrpdy ﬁlonbﬁﬁnf’aﬁrﬁrfédb@ wdipl-daactiingraiseiéng portions 83

here, .t di st ance
otthe 3515 B SRSl LD BB s e
other egap@achdf ttfe BladdBpl forfdie: p@diloﬁ&. 98l inchgles @ first ed&ﬁﬂ\bwalleé'ace forming
nolds 91 to 94 are plural (here faur) ?Iock
surfaceiSa thas fermsi the 5% dp face 11§ eI G4 and 5) that 1s part of the rear blade

face 5 133%@&; HhE Bfadgéhi SIDVABY:E aﬂ{“ééé 9%¢ Pﬁ"t‘gdl‘fé}e d 10 t8 front blade face
I rectl on I N

ersectlngt e axl s-0 rotation
formingi Bl[{%b i88h, andracfimt matuhh[@slm’fmat 9gathatis commsteddse as ta be

on 10 her e, rds t he. out er Ee iqﬁeral lade £
substargij when ﬁrgentlﬂa "Plaq s WitBfespros o Hierist ogyplade face
fomﬁn%ﬁrgaﬁg @g% ﬁrf thb Qﬁéfg)eﬁﬁh&hl' QHar sekd ARt fe@f%é@fa%e faAg surface

ere second
95a. Tnthiimatinee tite Wade Gprfvatingpatsiods 83 yreanaialy poréonser fprming the

outer pERRIEF PO o0t LB L RP PRI BLISBRTPEF Bieps Rl fiperon

the outér%e%@hélﬁﬁﬁ@é"ﬂlah @hd @lﬁeﬁﬁéﬂﬂiﬁraﬁ efdest thyblhlies 42) and the portwn
radi al -direction projecting portions 83 of the

15
(excluding:tha guiaxi portiany 84k 9ighe blags fans|od eart of the blades ‘F?oﬁcr?e@sﬁm a
e PRSI ET D D DRE B9l S0 ks g perptir

blade tiplEaplvace thd @rfamd'rshage pBiid foomsd 95 i s

Further, plural serration forming portions 96 for forming the cutout portions (see
FIGS. 4 to 6) of the serrated shapes 53 of the blade tips (here, the outer peripheral blade tips
50a) of the blades 42 are formed on each of the blade tip forming portions 95.  Each of the

serration forming portions 96 is a portion that protrudes towards the inner peripheral side
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formed so as to extend uniformy fromone end of the
radi al -direction projecting portions 83 of the
second axi al -direction-renovable nold 81 in the
axi s-of-rotation direction towards the other end.

Each of the blade tip formng portions, 95 includes
along the frent himfam faomirgseEaentHh wgfhz seconsl ppiakdieiopfigipovable mold

oo T B B L5 3 oS e

forming Etﬁ‘tfeﬁ:b @? £80 iaﬁ%lnggdﬁelﬁ ibelegipr (harpthd Diater ngms%laadd‘léﬂzﬂ% tip 50a)
to the front blade face, form a

of the Hiadec? AATEHEHRISHRAEIEE b Sb5% Inelbe PLOTLB A e ca Bftigds 54 in

the ax1st S’f R%U&Qﬁékﬂ(% jBrki¥ 18"F ﬁl?l? ??F%ko%@ﬂloﬁ? L] tlia'ﬂ cénfPuddithe

respect to t rear | ade face
serrated ﬂram:m@ sfithe btﬂe@&h ahd dies thiesainerisanguéar shansrag [thas pd thsfeutout

first de face f.orm.n ace 25.95a
portiont Rf sk e Oiel AG BIrGAE RV EPIF ST, or P RReTgR dgpog® Rectonl
view (sBRETHY. 4016)] OTﬁatflé’ fa &1@1&@1&1@&:&%@5&9@0%@& $hBe sdrration
portion of “the ci rcul ar support plate 41

forming ppugions P& athey thetmélabémtqﬁ@n-rﬁmov#é@ medds $lfe Ywreseen ina
cross-s%%rgl he{é\g S%go%nﬁg %m%lilf}.r‘% dﬁ@%ﬁ[: %kth%rf) eg’f42.t hfh this

tioon (exc e cutout

maxmelpﬂ{etsbﬁﬁl%rﬁf&hnﬁfg ﬁd’ﬂﬁoﬂﬂ Hdee haddy pbrias lﬁ)r(ﬁ)rrﬁing thd adeg portions
to a position a predeterm ned di stance (here, the

54 thataplsﬁ%@&ea;}eﬂﬁﬁeéﬁh%m 5Bl ade tip (here, the outer
< ﬁ‘fa%ﬁg fi'eln th? Qa&ﬂllggﬁ'gﬁbr? éﬁ@\)abl’%f)ﬁs b, 658 Efe"ﬁlﬁﬂsed facing the

[ural serration ormng
axial—diﬁémioha'ﬁmoﬁeﬁalé fvoldsot Indric 1t ﬂnea ch]:etctlum inpers¢ctiog $he($@eof~rotatmn

. . F 4 to 6) . of errated.sh f the
directiops 6 (s S HECTIHDBE PR RAN i idacs REBEyRpagRae: te
first ms%t n%’klﬁ'@a%és 9% Slierd t%rtﬂ@%cgﬁd aaedhi surfieeddRAgd 4 @uvity for
ng portions 95. Each of the 'serration form%ga)
are

fonmng)thethla;th:s 49 enivehage blade ms\ (hematthy pefer prrpberabladelSpg
fonned.fﬂg ?ﬁf??g"%ﬁs r€§ 1§? de eernl%,gfécgﬁgf'gladé Blts g’iaatﬂgt Joﬁﬁgure the

rear blad¥ f@es 8 b€ el Wdatds amay@famemlydhe Billiabditedtiva-kinostble emilds 91 to
bl ade face fornin%bsurface 95a from a positio

94, andithe stond kiade Fisge oF gt COrTEHPR Bhedtvbkits Tooss 1 OF e IEAES 42 are

formedcogf:t’lﬁ% E%?g? b%i?lagﬂec%tﬂﬁ 1%161?9:?01& ?ﬂ{) ?1 2?,{):;'% asteg)g ?E ‘&gﬁ@sgyonding to the
matchiflf @ateicey Bpefcadlly ﬂ:&:\fﬂht 1(1&tbh1hg|sarfa¢eh 85 patctthe Bewind tniagching

t t t 54 . at
surfaceg B3atiet Bee Fiegthe: s RO R PR AR e 54
axial- dﬁgt% ﬁg&%b&dié 181 28L&l ShHaRRs- r@ﬁo@éblé Hﬁl&@lgvl%@zi are

as t same triangul ar shape as that of
formedc uﬂ“hatstepp@? bmmoﬁdta/\ﬂhe isteph &1 (see FIGS. 4 and 5) of the blades 42, and

o eSS EEL L SN SIPAA € LA i B8P B s 1 o

94 are Rahuith@id!saéh BREIRWIHAGS, ﬁﬁtﬁe olade@blnets dihetiog) loakidithe first
formng portions 96 when th

rear bladg dics! forthing stifares9S e fipen ﬂw first Wada fgcayp 1g0md Srsesgogryl rear
I
blade f?cgjig gségreféceeg?ggo t %&?ﬁge@gémﬁ'l I%Q&é{![%&%hﬁg%ﬁsa\ﬁiﬁlgh R distance

T (see Flte Sperfathieqnhd icohdgripbdire@ivs-1Bfhoastde mpild8 yapbihei ons

f f th t t t
radial- diroerctlor(l)-;é?ngxgable nelofdlél 9% lJ‘Ico 9 %e Iln(e)qufacmred such that the first rear blade face

forming surfaces 95a are recessed towards the front blade face forming surfaces 83b with
respect to the second blade face forming surfaces 83a. Moreover, the second

axial-direction-removable mold 81 and the radial-direction-removable molds 91 to 94 are
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54 that configure the serrated shapes 53. That is,

when the radial -direction-renovable nolds 91 to 94

are di sposed facing the axial-direction-renovable

nolds 71 and 81 in a direction intersecting the

axi s-of-rotation 15 direction, the adhesive surfaces
manuf@sired @m:élrtbatt g e tof the nelatimship Heaweenftbe hynedhetigakiatessection

83b, ..t he in urf.a t
points Gt pcinly o LR AR RS Bh RIS 22, 0F P 37 B! Bfmec a
positich@(H¥td) mdlhﬁerweagﬁaaﬂszdam farres i fht blkde tidta dﬁﬂaeuicm frbfeahe blade
outer peripheral blade tips 50a) are_fornmed the

tips (heyerthepeiar pipbersl Blade &ips sPahad theldades 42 kary the snd ifiags 964 of
ﬁmsm%@égﬁrgé@%ﬁgggngggflgure the rear blade faces 51 of

are fornmed by the
r afkirgd thel Mﬁbmmamahﬁlenmm i Rland@h®4, and the

ecqond bl ad fac t hat confi e the rear bl ad
radial-RCRg SRl To B 348 Ao 4 GRRHEePTHaoKdls s o1 o

94 are Qi’é%;(%led dh EéBG)tf‘a&na HRENARhR btk Bl axBRL36888n ifection of the
responding to the matching surfaces

second (aspé-dirtitmatieynovatle nidld 81 (here.cdn thg owter perirbsrad 51@13 a‘ﬁ the second

oSSR SR 1P, R LRSS S AR A8 GRga 71 n e

second@Xiapdir8étioRCleneRakle iivia 8l ardpltdodiihed itithe b@ls-of-rotation direction,
radi al -direction-renovable nolds 91 to 94 are

wherebfyr qatly istioemed wheredhe elgeulersypnert plgte ﬂ@@@% glugal b(l@@é 42 are
GS. 5 A
mtegraéd f&t ﬁu I%t Qs Igéndoth%dbk ﬁf d&%)f {02126& BEn the first rear

£ On- Fenova
blade ﬂic&Cﬂ)ﬂhmglsﬁﬁa‘deB O8a Eﬁdrﬂieadeb@ldmhldﬂa&]fat@forﬁm@mfaces 83a.

manuf act ured such that the djst.an he bl a
t PR un & Jpiseteddrpm Bl g ﬁE ok ooy llaﬂ ylty formed by

the ax1%lacﬁfec{1 f&ﬁlﬂraﬁféﬂ&@ﬁ@% 1984 st hal tﬁe‘%ﬁ&ﬁ‘af—ﬁ‘i?ecfﬁbﬁ-%m@bﬁﬂ@ molds 91

aces a and e second rear blade face form ng
to 94, ad tficacsin i8alowdibto sbhdrfyurtwiesthcoﬁdtybl ade faces 51b

falls t i st an F
t Foeed el Bg o Rp i el D B st et b dfsion (ere,
toward$ 8diodter Yeri Sk Qi) @ﬂ@l‘é@&h% B beis-PdothBoPdiréttion with respect to
manuf actured such'that the first rear bl ade face

the secéust aislelisgtiomraneogble meld §lo erd Swdirsiialireetinn-fomyyyable mold
f

7t B RO SRR BB RS S0 o
directlcﬁﬁgmelféb)é & s%t:orfﬂ ﬁlqﬁlbﬂﬁ%rf@mﬁli@gioéy b lisckeRisaind t he

radli al -directi on-renovabl e_ nOI AdS

némﬁmwmeédh% el EPpok plate é} a{lfgt]ﬁ@ g”?éi’lé‘%qs&%r% yhose blade

: d

tps are?tﬁe en pOI n tm%&g%&%%gﬁjég%g{g L&ﬂﬂn—ﬁg% esa %

t Hertsérpinsrefitd &0 dlefﬁnsnmﬁpeéibr—c@[ngMQ bedy h¥rtles shape of the circular
sppor SRS B S B SSRGS sccne
impelldpS %Ehﬂ?@ﬁi’x@l bolleada, Ed B2 B9k oFfhd :Bﬁalbjn%gﬁ& ~fetndvRABR hélEs 71 and

surfaces 96a of 5 the serration form ngzdlportl ons

81 are dightlyidiffagertth e Haxicakr, bcfw@m thershepmefthbbladeroiZds trlsagrecns that of
the blac?es 48 o?the second impeller-configuring bodies 14 and the shape of the
radial-direction-removable molds 91 to 94 and the relationship between the
radial-direction-removable molds 91 to 94 and the axial-direction-removable molds 71 and
81 are the same, the circular support plate 31 and the plural blades 32 on whose blade tips are

formed the serrated shapes 53 can, similar to the second impeller-configuring bodies 14, be

integrally injection-molded.
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radi al -direction-renovable nolds 91 to 94, first, the
radi al -direction-renovable nolds 91 to 94 are
di sposed so as to face a direction intersecting the
axi s-of-rotation direction of the second
axi al -direction-removable nold 81 (here, on_the outer
pdihiepoigingl stepi ide stsp afiebtaspg He impeller 7 by arranging, in the
. xial-directio I fH st
wis-of3|apn fit Gl SO ETB B & B ifro i endifih Bl 12, vt
impellé@oaligdingtieddyan-4nd iy edabrd mpeadleBiodTguripg botliog 4 betrined in the
the axis-of-rotation direction, . V\,h?é[elby % j vity is
prepargtign g anfl épiaingribers togetiea PY SUFSEMC YR EPE OUPEAKE: t he
PhE al; ?§teé 3 @ﬁc@p of EAHALEFng Me ihlHeled 7 fBaindPin the
nmenti oned above, the steps 97 are fornmed between the
joiningfstaps tnspexding ahdl adi@stimrBudtoativnn in therkiat ent@Sad astdtiotad balance,

second rear bl ade face formng surfaces 83a. 15 Next,
and obigining _lﬁngelil%j%ae%‘_‘aﬁ PEUS- gate or the Iike (not
(5) Chatq¥ibkich BE NietRl dFaMhdifadt@ifEBnddller éfBlower

axi al -direction-renovable nolds 71 and 81 and the

r ddie aretlhid efonimmactenins b impelisir dofghe bloyend seruing as the impeller
inis allowed i dify insi iLy. -
ofa m{ @l Pt otk 5 BB oSl Rl Eet U Bk cpi AR

(A) reroved in a direction (here, towards the outer
peri pheral side) intersecting_ the axis-of-rotatjon

diftr termeshodpt manwiagiaeng ths impellere/ ofdhe pegsent embodiment, the

o< L OnATENARY P 9 e o i
face 51a)xofthe Biade dideat-caenofthb brdeob 2 adl 4 Zexehudhetsedrtion to heosition

axi s-of ~-rotatjon _directio wher t.he secgnd
 predefegpBIe g BT h g 6 ey oL oLt s SEG g T fpgated shape 53
is formg?ﬁﬁlfﬂle rhd181-GitdcEBh REmSVHMROMbIARIALS 94 InAREE (%i%}g)s@d HCRy the

ades 42 on whose blade tips are formed ) .
axial-dgertivatregiositdp ew1d37 Icand Hleiniaireghien infersecting the axis-of-rotation

eGSR RIAE o A3 USSR B ok 31 4 ke e

~ each ofGhé Blabéy 32 &dPAObta }lﬁﬂsﬂhﬁl Spreti@ethihbedigrbcd (hery, theelistance o)

shape of the circul ar support plates 41 of the second

from thiehfastel tigr (hexsnibe quitar pgripsarlddadedip 305) wrherasthg sersatest shapes 53 is

P iy | s
a3 il S 005 RS0 e B0yt
blade tipl 5@dpsf €32h io$ tHeltadea 3t and 42 had toperfdrheinfrctioe mokiing$uch that the

t he second inpel |l er-configur] ies 14 and the .
blades ShapE L e CHOM PR BPAAELA] T 1 cHGURS! EoRGIgs ot the
opeller 33PApO0EhS OF 7 PLHBTaRI B BlIE T8y highigg sypep pecifioals e
first metotiing swtface 96¢ and thersovatl watebing suifices§dd thag faces eadhhasher in the

. ame, .the cirgcul ar, support plate 31 t | yr.al
radial GG ba5vER i poa-Grangrrre i molf i dpd i Bnd o
radial—cﬁ%ﬁﬁi—?&n@&h%&erﬁoﬁﬁ 9335 94 $4 fBirindd at LpdsiorSiaceNBlade face of each of

i npel | er-configuring bodies 14, be integrall o
the bladasj3danid d3-thasligle prede®rminedjdiitanca ghese che fistance g pomrthe blade tip

(here, tgeb En?tieln ]!:)&H)l’itell:}i? biaﬁ@ ?ilpl S%ra) %hgﬁé 1fe Eéfﬁgédns.@lapé 53 [M6med.  That is, in
the method of manufacturing the impeller 7 of the present embodiment, molds (here, the
axial-direction-removable molds 71 and 81 and the radial-direction-removable molds 91 to
94) are used such that the step 61 is formed at a position 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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- easy.

axi s-of-rotation direction as shown in FIG 2, the
circular end face plate 12, the first
i mpel | er-configuring body 13 and the second
i mpel | er-configuring bodies 14 obtained in the
reparation step and j oi ning_t hem t oget her
shape 5}

irfaenst, &/harsbithryscaietadribapy YecansberiEmerdin he %Jéﬁ? tig pgpach of
t r i
the bladgst B SED. %Fu-tl ﬂa% Bfédels %o aaa % gﬂ@ tﬁe%c‘élﬁ? S‘Lr#d’% r%ates 31 and 41 can
be mjeaﬁipruﬁioidaﬂ sﬁb}uﬂahuﬁielbw&s BE amhé2 and ’alle ciretibhesuppor plates 31 and 41
rotatlog bal ance, and obtaining the inpeller 7 as
becomg iptegraicdpr oduct . (5) Characteristics of Method of

SR UM 1BGol %@%&hﬁfacﬁﬁ’mgltﬁé’ﬁﬁpeﬁglw Hﬂh@ QgksBfit embodiment, the

nanu%acturln the inpeller 7 of the blower 4 serving
impellgrs/ heh’mg ﬂlp@ldrdtty of bladés 32 and 44 bih adiesetﬁled@etnpsweq: faaimad b

res i,nvention, has, the f ow
sorratel SApR S eRapY toatS HEAPhY NPl Erecvorhitha i meciipeat
accuraby6f theBRUEES? fnd42 itpwhER setatioil e igietimptdiRd, and the number
axi al -di rection-renovable nolds 71 and 81 for forn1ng
of manpfpstusipginashhqurhgan pastedperd- second bl ade face 51b) of
(B) the bl ade face of each of the blades 32 and 42
excluding the portion to a position 15 a
pie detmethbdefmdhafatneiag (heecingelledBofiths teasernt embotiiment, the steps

61 wheg i@ PAITEI S 81sPP G O BROPREIIE Hpadhcidmelirg frmed o as

f ti?e heral blade tips 50a) of the blades 32

o e S WBRE ) LT e i s 20 o s s

and 42 ghortbe thapas ofmhe memqmoldhg—melmelds ¢hreot, dhd mal—dxrectxon—removable
t he [

motds 954} G TSRl 5 B R it
thus, tHéfwdrﬁ or Rliaiay (Be idpsllet 2 that tas Be& ﬁlbﬂ@d aspREiEidAlye fH¥ fed
di stance (here, the distance agm@ fromthe bl ade tip

lmpellqrwenﬁgmngévcmimléraqdéhct pivend impel pgreonfigrmgdodicn éﬁbalsmbecomes
serrated shapes 53 is fornmed are used to formthe
serrated shape 53 on the blade tip (here, the outer
(C) peripheral blade tip 50a) of each of the bl ades 32

and 42 and to performinjectiqgn nolding such that the

bl hegnegbodpngmapufaefyring ghecimnellef oktlhp persentsmbodimesy, the steps
97 (tha?nig;j%llé %th?tﬁ E g?ﬂ'{erﬁrﬁ)%l_ ’Pgﬁeﬁﬂoltiﬂlgz he, sitdiBeld BE réléﬁo%&hg

hat corre&ponds to the matchin
betwees tiief Inpethe(isgdntefsectidd yointshear@3hé endytointaHodfithgedpes f4cim the

the econd. mat.chin rf.ace 83c .that. face
blades 22 Gnl B0 fimed AL pRS loRL e LTS gy PET Rt S as) tht are
farther ﬁf(ﬂhé il et cﬁfbcﬁ@ﬂ‘ﬁ‘éﬁpﬁﬁ HIH?ieq szﬂeré Nfe SicpPeh fﬂh &l bIade tips

radi al -di recti on-renovabl e nol 91 to 94 is
50a) ofahc bla@@sm andirtZ; than the &mldasdefamc%a@ff thesetration fommng Pomons 96,

hat | det d di
s it bepBr G oyl B PoRETh Rt T pelefoRPlfes fygave
been foPME@ Bl inple@bAlmdiiage tip 50a) where the serrated
shape 53 is forned. That is, in 30 the nethod of

D) nanufacturlng the inpeller 7 of the present

o B o B ar G e Wil 7" Srarppismporiieets e
radial-digdiian- fe:dnchelbld raokds @iay 88 lteat aeed Bt o¥2d froa direction intersecting the
axis of rotation of the axial-direction-removable molds 71 and 81 are used, so during the
work of removing the molds, for example, the work of removing the
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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94) are used such that the step 61 is forned at a

position in the blade face of each of the blades 32

and 42 of the inpeller 7 after nolding that is a

predeterm ned di stance (here, the distance (Y) from

the blade tip (here, the outer peripheral blade ti
aXlal-dB‘Q‘ayonvmmp‘éahlﬁ 0dd Bt &t bg axr5-afiiy 98015 dirpcdiopgy gy, be performed after

t din the
rele%l%gr §8e %{ angf]ﬁg(%{:% I%%O%Flﬂggbﬁ%ags gl%an% 2, and the
axial- dhbﬁﬁﬁ&eﬁavﬂﬂdnﬂﬁd ahéh thh exmaf&uiaaon dinppiont Mateer,3he work of
and 41 can be injection- ﬂPéﬂ uch that t.he bl ade
s

removigg thefadiabdiggrgopemershlemelds i B P eiongpiogsrgling the axis of
rotauoﬁ)ﬁt%g ?g gél%t?rg:rd% E)QIEJ,H%I M%d hith BendBIRAE t1Rf work of releasing the

turin e inpeller 7 of the present
first axemduelmmmemowide ma’r@éli land the shmndmglalwgemum navpblefmold 81 in

s. 32.and 42 on e bl ade are forne
the axigaf oo gt Suith estn e e BT S anEh R Pas o1 o0
94 con@hge fﬂ@ym wck@thaﬁaﬁng 13 chfiewR@Bbrid Wikids to AxPUSAGY bltfdes BBand 42
| ades nd 42 and whére rotati onal strength is

on the pquglﬂa@\mpporlaﬁ@{tes Aé and Abet an isfeghignpifdet uri ng man- hour s
educed. 10 (B) In the method of manufacturing
(6)Nkﬁﬁna?ﬁbgller 7 of the present embodi nent, the steps

6 1n waemeelldre (S ps tR/lifst ngicllescodfigarisg b(:ﬁy 631 and thielzecond
npeller 7 after _nmplding) are formed s

nnpeﬂempaﬁ%mgtb@dteﬁ d 4pphthe PF?C&QIH@W@#@M% bigp 61 7 s forEdh the
rear bia‘a@rf S(ﬁ'eaéﬂ @Pi?wtbke R §930q 93, Huh% éﬂo%qﬁ 38, 105‘%51{31 Mé& 11, the

apes i njection nol di ng-use nol
step 61(1:13@( zc-lso benforard & theifrent blade facefé\odbhch df3herbladss 37213131142 It

will bo et et thpet Gk kTN L o Sl o B D he
blades B@H&i Jiffn the Ff&%&dﬂﬁ@%ﬁﬂ}%ﬁﬂné@ bdedt (aPaeistch@alib fomiehen the front

first | er-configuring body 13 and the second
blade faaerfel (ﬂms;tbg fifst dpladerfgcebngpmes 329 and the s¢send lade feagdpcomes 52b),
d.of manufacturing the inpeller 7

de“mm%?&ﬁﬁgmgpggbﬁpngﬁﬁgg?ﬁbnt the steps 97 (that is,

t neihsd @Rs alkd, whilah® theprlckding émbbdigtentyelidit gﬁc}ﬂa[s&:pntrolhng
simlar to the rel ationship between the hypothetica

turbulenes igthetirfiom cgbbaebiaednd the endpoints H of the

o4 127 (faf {Xegh
pggﬁ@Fb%gw?ﬁ%re ?ﬁﬂﬁﬁgﬁhgﬁﬁ ﬁ%er erfphe?g% si des)
hnpelidrhaﬁﬁ@,rrﬂlg Hody tiBeanditive sdaend)hmmélewmitﬂgudng dotieon4¥ where the step

t he bl tips er t.he out er ripher bl.a
61 is ogmedsgnihe gront Hade a2 o Foctot 1o bIENEA el 19 1By et
modifidfiBn Wil bBR s%ﬁ%ﬁ?h‘siﬁg HIOr 19 RFTB014.1 WM§e IAG. 13D d feneral plan

econmes di fICU burrs to occur at the porfions

sectionahaew (whke tledeft ptshewipesp& o geresponding to the cross section along
I-I of FIG. 7 and the r1gh1: half showing a portion corresponding to the cross section along
I1I-1I of FIG. 7) showing molds for injection-molding the second impeller-configuring bodies
14 that configure the impeller 7. FIG. 13 is an enlarged view showing portion B of FIG. 12.
FIG. 14 is an enlarged view showing portion C of FIG. 12.

The method of manufacturing the impeller 7 1s, 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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been formed during injection nolding. (D) In the
nmet hod of manufacturing the inpeller 7 of the present
enbodi nent, the 30 radial-direction-renovable nol ds
91 to 94 that are renoved in a direction intersecting
the axis of rotation of the

preparationatepd leseopiiomthemed vab be opdfteshera. and 81 are used,

r.ing.the .work I f

ej\!aeﬁ;gllge (H’]e %I;Ikg of%tﬁ% gﬁsg\%ﬁéﬂl?—ﬁ:%ﬂﬁgﬁg%’dy 18%and the second

impelldradhfbudhd Relidson- wam@dgbﬁbermhmﬂmaﬂmm tBelsdcond
direction intersecting the axis of rotation my be

impellggepnBgwing breiord 3aPeXamRE- the first
a)fh@ L5 &F&IIﬂw_J%@fi&? IR & F%é@k%ldmmﬁﬁgr &dﬁﬁgﬁﬁﬁ@ﬁ&ﬁl@@lﬁt uses a

axial -direction-renova n the
pair of axnaselméc{romrammmmid imroddst 7loandok8 lrmyil abe perforned after

. rel the first b ld 71
ciroumfgen e grgmoaRhis it 2Lt BEsraRRETE oy TR i
support N&tc@| SidQhe ﬁlgfaabona%s 4b b8 GHHoes blaw@ﬁﬁs)me KerritB®s e§<533£re

renoving the radial-direction-renpvable nolds 9
formed9dnd is dispasedewith o steprif dpaing pvgvithiatawhish giresgn mmpteé py the

erforme ralle d at the sane
pair of B AR s BF b L ] Bl 1t B &
circumf¥értiat-dire@inlrefroeie wadll ¢ 9hnd dery df iapdtiddithe setoidide the cavity,
axi al -di recti on-renovabl e nol d

and a stgpiof Tefptingens ieBIP VNG Be ClTpHT ol qairévectuécrsu%ﬁhi%mld 191 about
the ax1§p ?ﬁljroa txog: 3#65196{% og{lligﬁgﬁlo?aﬂﬂj Heibnt r&ncgﬁblé:&ms'ﬁ%nd 181

i's easy when one w shes
after theirésoRas solidifieldnldde 82 caviy.42 on the circul ar support

el e ot airsBorrmEr e o pog 481 bRl

ume?aﬁi BfreGRALESIN nﬁ’(ﬁﬂ}ig’i%ﬁ%@dkibﬁbé&cond
e ”pea]her?%onfﬂ'egur?%g bodi es 14) of the precedi ng
| ade

e fiibe dirsterial- dtrh@ust—mpac@_ablegntbldr rhethatiinonehef the pair o
axial—d}rﬁc%%n%%]f%];% ach 1%{ 7{1 f&%}lag?@? 32 anqheA' gu‘st ?:Ptal @%ec‘ﬁoﬂ WMhovable

mold 71 %: fﬂ%qarédédidg%xﬂudaﬁheﬂl ﬁﬂ@esﬁﬂpﬁotﬁ&eﬁbf Szﬁbbe ohittddesee FIG. 7).
bl ades 32 and 42. It 15 will be noted that, because

The seqond agisdgisctisn- nenpvablacmldd@l At isythe gther phibe paelas
d
wia- o955 Sheb M el i 06, fohbpiespoBenc no

axial-dfrécivh-retlogatsde hﬁﬂ& 352f ﬂiel”prScedhﬂ@elﬁbddSIheﬂIL digpostdseas to face the
beconmes 52a and the s

econes b),
first axepbiPe T SO REESBAALITR et LR R O 2| A Faold tra
can be Sreflis e 53”6{’ Aiatt cfﬂ%%‘u@ﬁ SedeaeceptRdient

ects suc as contr 20 turbulence in the
axial- d:aeaﬁdnammaablb mcd&ﬂauaﬂedthe E@ﬁm hes sohdlﬁvét(mCF 1gf 7). Additionally,
the secon amgl(-:&&lerc!ugg rérplgvalb@ ch 181 m% es sﬁmlartto efslecr:osntd
axial-direction-removable mold 81 of the preceding embodiment, an axial-direction
projecting portion 182 that projects in a circular column shape towards the first
axial-direction-removable mold 71 about the axis-of-rotation line O (see FIG. 7).

Further, plural radial-direction projecting portions 183 that project 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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i mpel | er-configuring body 13 and the second

i npel l er-configuring bodies 14) where the step 61 is
formed in the front blade face 52 of each of the

bl ades 32 and 42 as in the present nodification wll

X T TNALC U TR T T TN —.
proj ectﬁalfég) [&f q?@ 9.1; tdﬁﬂ%‘s&g GiHES %9%%%‘ iAghd &rcﬁlﬁﬁe&ﬁﬂﬁ%ﬁe@&éﬂ @fd a

right half show ng a
cavity fa)@fdm@mg S0t 6fthe btademgz trehtdivg wnogeripheanl WadeatiphiPd (see FIGS.

10 an i g efospb P B o b S EOh R B By
adjacerft ﬁpﬁieg%ﬁr&&&ﬂaﬂaﬁé&% 7 Mtk Spekiidally,adace bf tiegediavdieastion
ow ng portion B of FIG 12. " FIG 14 is an enl arged

projectingepartgine B glqbales iasacapddtont blade face JormriRg swﬁ'@wo]&%fchat forms

the sec{y]lﬁgbqﬁxfee% #ﬂg( ﬁ{%m%%rll tﬂa? )}jsahrg %‘?12 %ﬁtfa&f 52 of each

of the BM4RE 2D ad fc@¥bisdeRice Fornth Bl&&c&ﬂ@ﬁb v»&ﬁd: mﬂexqﬂqnphemhmd is

ste It will be noted that, bec he_nmet hod
connectedo ﬁmenfasperm@rﬁﬁqﬁ’dzf thy Sqffalﬁ% frapi oo f?émﬂ}&%‘é)ilaf?% f83aand
which f ﬁ[gf INELT: g‘g&pgl F%g?ﬁﬁ'} r 8 quzpf eefcﬁrof iblades 42, and a

|on rm | er-confi urin
second tﬂﬁ)ﬁc}/}nﬂggs@fﬁe 1R ﬁﬁtmrcdnnafqml beas odefsubsiantiagly when

e R SRR S SRR LI LTSN o
outer ph%ﬁk €ha 6P sQéHﬂdrEOIR e ¥Rl @uﬁ%olmga In this manner,

er-configuring bodies 14 will be described in
the radﬂbuaednonmggcttﬂm)mmm drerpusiinig poions faydeirpigs Beuouser

pse GR35 o0 oL 5 o

blades @@h{ th@fcuaﬁhﬁkaﬁﬂa[ 8itdtion) keimbeabhinaiidesbldde fuod oﬁ&ibh of the
circunferential -direction- rem)vabl e

blades # excritldagg thielpprtion ©o Pesiions prefefermaipsdisgpce &gﬁ‘p gt kydistance o)
d.t I I
rom o AR RE B b AR BP0 Ao s s

formedM th a step of forming a cavity into which a resinis

ected by the 10
nﬂjhgg,quqn %@U@E@rgﬁgﬂ—%@%ﬁra )éln?(lld %{ 1(:"5'.0&3&1I annular p01¥.10n disposed so

as to bé:#e'l E&%&%&@% 'ré L 18 Mhd &Hﬂvcﬁmcﬁomrﬁbxﬂa% mald§ 7€ Rnd 181,

cting t re|n|n3|det e cavity, and a step
and is a)ﬁloldlhﬂidanglpe aezﬂowainmvthm glr¢1.h:eferentlal direction (here, the R dlrectlon) with

circunferentjal - d|re r 1 t
respecti iR P G RO DRI A4 AERds | P nansito b
axial- dﬁéétﬁJn-r@mb%Hlé i1 ¢ ﬁ%&rﬂlmbzﬂsnaz dolmnGedl81 after t he

resin has solidified inside the cavity. 15 Here,

&‘Iluralﬂﬂa@(m;aform:mgpqmgns 1 Sibatproiechignazdsthe msr Hgglpheral side
SO as t%qqesgcgldoté gﬁ? (%Ja%itgrfe ﬁhécﬁ)y Hllerr&flﬁi_fﬁpecﬁgﬂmlcﬁ@étﬁg%h%réqg}3 of the
second axial-direction-removable mold 181 are formed on the inner peripheral edge of the
circumferential-direction-removable mold 191.  Each of the blade tip forming portions 195
is formed so as to extend uniformly from one end of the radial-direction projecting portions
183 ofrthe second axial-direction-removable mold 181 in the axis-of-rotation direction
towards the other end. Each of the blade tip forming portions 195 includes a first front
blade face forming surface 195a that forms the first blade face 52a (see FIGS. 10 and 11) that |
is part of the front blade face 52 of each of the blades 42, an adhesive surface 195b that

adheres to the rear blade face forming surface 183a, and a first matching surface 195c¢ that is
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The first axial-direction-renovable nold 71 that is

one of the pair of axial-direction-renovable nolds

71 and 181 is the sane as the first

axi al -direction-renovable nold 71 in the preceding

enmbodi nent, so description thereof will be omtted
connegtag &0 B o by subglgntily ertragaaalasien) seen decilin HiePe ish agpect to the

t -] S ; i
i ke g S50 o e i o
blade &cafdrming surfabe 18%8c orid thiaxiadherdihe &ide dip-forniayg pbitensdb sl are
. .81 of the preceding enbqdi nent,  disposed so as to’
mainly BRrEoRTT FGTag the,Piar DAFPRAER RORILR S b R TAFSBPor Pl 41
) e of it i . . .

sS85 85 ot L LA Rt O Uin B o s o
the bladesgdend tlee pdrof (exstuddie thr icaloutiportons Bh) of tredhiads! face of each of

L i L
(here, tHelottet Bdripired] WHAR: tipS5 08) hiderd 1Be tséi@atéd?ﬂﬁﬁéi 53 is formed.
e

axi al -di rection-renovable nold 81 of tf recedi ng
erfbwdicrmphiral saraagn Eirmdng paitipenl 9odpbfasming ge suiont pations (see
tha | eCts. 1N e owar
ric 14t D) bk 0Byl LD, SOhTRAS AR OIRY e

periphérakbladd Spsaf0a) of icitdaiek D erdfotmed ofr b4sh Of the3Bladaitip Reiing

. plural _radial-direction projegting portions 183 t hat
portionslgi e c Fagh ¢frihe prrraiondprmipgioptar 476 éfyeorgien g protrudes towards
e inaf et SELLORRLOSF LR FR ATy ARt 808 Bk Bt
axial-directiunrfeatosnble atoldilBé ahd the ﬁrpv\ﬁ(mlnislala:da da@Ubening surface 195a from
s post g Pt BB 0l B 25 e o B EApa o 509 o e
42 at apRlctlrmtidiesieh@n (ﬂaﬁgjs,etﬁ& bﬁ?h PROtHel cﬁﬂﬁ% ﬂ&?ioitlﬁﬂﬂh AR

e

S0 as to extend uniformy fromone end o
axis-ofrrathitioh difieeténnt inend@ o forg) thetauimyt pertiondprt thepcandigutrethe serrated

her, d.in,the axis-of-r tion.dir ioN... Th .
shapes 347 etiaescir ot Bt B Skt RisPphiRl stk S5l e dfout portons 54
when tB¢ Sipa@edreatidedifytctishdemoabldtotd  ZRkeERtal cdbss-sectional view (see
i rection cavity for fornin?'part of the
al

. d ,_and a h .
FIG 15 )Fiaeld apd KlfcludiThgt isna&iangeler prdsuaface | 3epot gapl ob g serration
fomég |1§5%?6rgg%1? on proj egﬂte?[ﬁégl c{%???%ns 1% lettﬁgltd 1a9} &> seenm a
cross-sattional vigwhasdjraaelet shapd dimilar toaberfidessTic ofithedbindsstd2on In this

re specifically, .eac f the radial-dirgctjon
ey e SeRB T BHAES ATSOTE 0 el TRl Parus SHdorF B Fie
poﬂion%?@%ﬁt%ﬁﬂi@ﬂe MY JeRGed stqgat forms the second

ade face 52b (see FIGS. 10 and 11) that is part of
t MMortoomt thb batte péaptkerd oofionsad lthe wflial-Aeedilongegjedting mmrtions

ear blade.face.formn ur f 183 ose inne
183 of & el iali i r el B R R e gt ol Pifhapat e blade
tip forrﬁiﬁg peftidnR @ 95 asd Bk Jei@fbn Bdrade: hatiend DIgB e sur f ace
183a and 10 which fornms the rear blade face 51 (see

circumfereugial-dyeciivn-removableaaeln 181 apgvotaiitie bstha pircypigreatial direction
e, S RO TIPSR ARy RSt 30, =

That is, when the circumferential-direction-removable mold 191 is disposed so as to
be relatively rotatable with respect to the axtal-direction-removable molds 171 and 181, the
adhesive surfaces 195b adhere to the rear blade face forming surfaces 183b, the first
matching surfaces 195c adhere to the second matching surfaces 183c¢, and a cavity for

forming the blades 42 on whose blade tips (here, the outer peripheral blade tips 50a) are
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seen in a plan view, with respect to the second front

bl ade face form ng surface 183a fromthe outer

peri pheral end of the second front blade face form ng

surface 183a. In this manner, the radlal-dlrectlon
rojecting portions 183 are nalnly portions f

formeq thersergted pleapss s fogmerdr | Perer e fdbladsAacss Sep that configure the

front ﬂc{e%e@ r5t2 ﬁ&grflziddeglﬂt fb]rmt(eﬁ 2}?’21'1% %1u%%f§rgﬁﬁﬂﬁlﬁgﬁ6ﬁ Phiovable

mold il &et the vgcoad tlddadaqes SLb dimt oém‘ﬁg'lﬁe leddmt blde faaks 82 ofthe blades
| ades 42 excl udi [ t t

42 are Porgred ot frcned crGarrienCRepasoiE e h@rES sargponding

to the haﬁhﬁfg%qgaéés Rs ﬁl“cﬁlistf the nAuhehciRe dphesLd 958 |aﬁ&i ﬁiet s!e@ond

Oa) Wwhere the serrated shape 53 is forned
matchmg rswdfmee A 8% that fadé ca:btqthm m élm)wdial @irentiod) h@wemtha ﬁecond
axzal—dﬁl 1l ntg(lpg o%ﬁl‘ﬁ%‘qlg &B@ erentxaq du'regtllc?r{-{‘e\{nec!\%ble mold 191

are forgedal THE E8pd 1%drﬁ5§?&®ﬂo&h@@ﬂeﬁ§6l7@se@5m9 .80, andanylof thedlades 42,
mol d that can be renoved in the circunferentia

and thejsacerd wopl-direstien-remevaRlemobtifloand theth  respect to
. i I I
cunum# gm%%é@%g9§§|§%“’?%ec ggqﬁgﬁova d%ggﬁéﬁﬁméggh&melnﬂm
blade thitkndse dirbetivas baoleed tHel fﬁ@lt framt H?b.%erihd:ehfmlnﬁd% sutfpedsdi9fh et form
portiagns 195 that proj ect r.ds the | nner
the firsp blefp frspap Zagihe serogd fagt Egﬁaé@fﬁéﬂ*an% Spaecg Af4a fpat form the
secondflbgécrﬁgcé%zb hgd Rhd! mél afs%%b 46 sQIIaGeeh) n Quﬁﬂért 1h8 U80nd

the second axi al - |rec i on-renovabl e nold 181
axial- dalealdmlre[r&)d'abia ntdié 1Bhaad thmmr@hﬁcmhh@d@mc@ﬁn—tdmmvable mold 191

cunf eren l.-directiqn-re b e nD ach of
are mafyaCiesuch it b Eon dladeces Fihe Bripepdae a5 Haed
towardk eSS hreBlEdURES RIrHivg S BiREP NS3 REh &dsp &di@o the second front blade face
radi al -di recti on projecting portlons 30 183 of the

forming é@l@fms éﬁhl More@@cri, the-seeensl/apnledirpstion- lmowahletm@ld 181 and the
crcun ik e Tie R PR sbP NRb{EerhaR B0 e Bl g e

relatlorﬁslhlgﬁﬁet‘ﬁvéélﬂﬂhe h?b@ﬂ&ltfaihﬁﬁezfsﬁftfﬂnr}gmﬁm t.fafid eheldBpointsdd of the edges
fornms the first blade face 52a (see FIGS. 10 and é ). .
54c in hedlades 42,5he steps 19harerpamed #1RagRions iers shegpngrRerphgral sides)

faﬂherﬁxp&eq:llﬁﬁ%déﬁ? %ﬁ? *h\é%lé&g {Lﬁf@?& 9%k oﬁﬁ?be%ﬁ}%ﬁﬁ fbiRie tips

to the rear ace orm ng surface
50a) oﬂ‘the bladeaa&t?:ihnan gxesendf mcihcda@%atdfahe jesrafiGn GommerpetonsiPo.

W B EXoF BtpBion EBrREe HORST! AU BICHE face

mrcumfe%ﬂﬂa[lﬁ]rééﬂcﬁl%ﬁmlagﬁé nf1(519 oy hﬁrs’t rﬂi@élrd%ﬁﬁbn@ﬁ@ilﬂixre@ﬁ& Rfmovable
the first front face ornlng surface 195a. In

mold 1 hissfittesktngethert wigh ﬂieas@eond qaﬂalodlrﬁcﬁgnﬂ@mva@bsmglglsl%rfeom the

ﬂls—of&gtapf)% HB‘O%&({H; %’?%fhregﬂ'fftoqixq]%ldg.bcgp gn %%’Inté(t?v%lb eh l%hﬁ rand the second
axial-d{rs@R@LehoRhBlY mdla e 8 Pafd p1@loddihdrie ﬂleQi‘ihsI-diferomﬂibﬁ rd1rect10n,
peri pheral side than the outer peripheral ends of

wherehyr?ecamtﬁ@ﬁe@rmg} whete thpeirgelar supportadae dhandthepbural pladgs 42 are
inte graﬂ:‘&.r t 'ACE ¥s ﬁ@e, e?sf m{sﬂteforghaa%své,elﬁg st‘%fas ﬁﬂq}e %rmed between the first

front blade face forming surfaces 195a and the second front blade face forming surfaces

183a.
Next, a resin is injected from a gate or the like (not shown) into the cavity formed by

the axial-direction-removable molds 71 and 181 and the circumaferential-direction-removable

mold 191, and the resin is allowed to solidify inside the cavity.
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the blades 42 to a position a predeterm ned distance
(here, the distance a) fromthe blade tip (here, the
outer peripheral blade tip 50a) where the serrated
shape 53 is fornmed. Further, plural serration formng
portions 196 for formng the cutout. portions (see

10
Filten,ghe firqgmfsrential-tirastigy-respoyahde wald itlda rafpisp abow e

L

mold 1B1 aderdtivithé oreirntrenpial-tirameniemovitde mobf 191his removed such that
serration formn ions 196 i.s artion that

the serigie ?qy@é%g RGBS Sithe Psripal pfieiprarteraiiongld 191 and

the resﬁ12: Jieded RLAL BY &Y t;fr ﬁr?@fo%%gtﬁe §€crrattélﬁshapes 53 do not
S con aX| -di recti on-renovab 181 and

overlapf whest thé cipeumfstantial-fiaewiohgemongble mOﬂtb&;%l B98en mr@}amﬂew, and
05|t on.corres blad

the ﬁrs Jﬁgp?IbFFé?oa\Fa%qul ngl '}10 : %5;6081;[ Ia.f)%]](' 8§Jrztt§(r)]\z%bleamold

181 areﬁﬂ%&@mﬁ MR Ek-b AERitiR dxfdcﬁ@ﬁ wWiseretlyltBe Ricofd iffp&ferhefiguring
cutout portions 54) in the axis-of-rotation

bOdyl‘Hlsrré@ﬂﬁeén in order to formthe cutout portions 54

i D the ehlRad fphak Bllec 21ARABe BuA'hIALS 47 oAt se blade

tips aredbltnmdin‘;ha Qértatah'ﬂla@és SWwaenbd inesgrally injection-molded.
circunferential -direction-renvahl e
i ﬁmaheéf iggesad g theiyst lwp@ﬂﬁrc%%lgigﬁﬁnﬁ@ﬁ% ]'}Ei %ﬂﬂaf’ﬁﬁa circular
suppor@lﬁﬁ Fs &E@fm’t FronPhb SshARUHRL cidiflr SHP ﬁ(ﬁ'ﬁ?ldat%s a@%f f—He second

e serration formng portio
impellec boahasrtﬁb,rse e shlapels ofttbe amalrdﬂq:m%rblaovnhldmbm ﬁlsanddéﬁi are

stightlyfifffrent | FEHE: deguie -THpd Sht plAHnss G0 3RS 35 that of the

blades FBHBE sedohl@ lﬁFélﬂé}tdoﬁﬁ?ﬁ@ﬂg'%dlﬁem drldaRS skkPe ot Mmai nly
ortions for tTorm ng the cutout portions 54 that

clrcumgmmtlﬁb@m@tmhée@ewlae awld hdbeyl g relatipnghipsiieecn thee
cucum%{;eé)] 1810 eéclti Q—Fi"er: al ovitlt Enfgcg§ ]?gxﬁ]i!ﬂg aﬁ%jj H@écu%h[rgﬁlgbz?ﬁe molds 71

TAG port I ons

and 18 Btk @he Shinted el cidul=@ F0R3l ﬁaﬂ&@ﬂd&mﬂl&ﬂe plugl |bh1ﬂ§£$3/01ﬁ: wthose blade
] out such that_ the blade form ng pqrthn and
tips aretlprgnagdpe serrased $1@pﬁ$ AP sl 40 gsegmipge! Econfiguring bodies

14, belﬁ{e%'&ﬂgflﬁ cﬂa' rection-renovable nold 191 are

I n t e circunferential direction (here,
t hethRnetithetdf maufadtiting gepepellénd ¢fitbe pasim It fietivn also, the

impellcEf Pt RO B PBATs D UBGie T ey Grmed the

serratecﬂéhﬁﬁ&sﬁcai%e%ﬁad@mt@&ler What et Mrerf@ﬂtv@%ﬁbdlﬁls% U:ﬁ: ositional
respect to the axial-direction-renovabl e nol 71

accuracyrod tHegladesi3@ anddRemidweheserdtatienal stiomigthaid m@p@V@@, ani éhe number

bl ade .face f urfaces 183b, the first
Ofma‘mfﬁ?%ﬂfl% R SRR %9( g&gghere to the second matching

(nfqg&ﬁbﬁﬂﬁﬁ§ 183c, and a cavity for formng the bl ades
42 on whose blade tips (here, the outer perlphera

binidte impgliergahat as éholarst wanpblgr-corfisyane hody 13 paghths ssepnd
nnpell& %orﬁf?%%fri boEIE:rs §4) Bpﬁlefﬂréc%ﬁm%l R dAGR 3 At fitlion 1, the

con
serrated shape 53 is formed on the outer peripheral blade tip 50a of each of the blades 32 and

42, but the serrated shape 53 may also be formed on the inner peripheral blade tip 50b of each
of the blades 32 and 42.
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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front blade faces 52 of the blades 42 are fornmed by
the circunferential -direction-renovable nold 191
and the second bl ade faces 52b that configure the
front blade faces 52 of the blades 42 are forned by
the second axi al -direction-renovable nold 181, so

of each §f ggPbladsz 4€or r esponding 5 to the matching surfaces

( l | ol 19 i Sl B8 LERC (RNt
tﬁ@ﬁéé%%%%hﬁyn?%ﬂﬁﬁgbs 1%%%H*{SL%(I: tLgt face each “
peripheil berticng of the biats 4D (sheridctilnrbe batioeseexchudengeertions to positions

ection- re vabl e 181 and

o rede @I RUHASFERE (S~ HIFTBHETR e A AST DG plage ips S0b ofthe

blades zfz? mmm By %Iee&éoé@%gﬁwe@ﬁs@mﬁnmbtmomt Wisafillthé see
O and 11) of the blades 42, and the secand

radial- daxctmmmmoerabhemlde fbta® ercrfbsnesadan thednies geripheral sides of the

e

penphe%aﬂ‘ 'bPéﬂfB EHS Sd[l) bﬂtHelf Watles m%tg \g&mhm? Ehfﬁ tasstthé stop 61 fid fadeed at a
ace orm ng surraces a a orm

positior ot b5 ot DETRe BoasrIEHaHE > Y Rl EMabeitahe bfaﬁ?sn% B8

pre:de’ce%&lnleél Gfst atnég ﬁea,t% t ﬁl%gh;tﬁ{c@og Iﬁ%nz aeand & @gl% {tRGRSer péBpheral

stanc see FIG1 Furt her,
blade tip 5Obehanthe xiatdd shapefs isdnrmahovabl e rml d 181 and

e b S £ ¢ FREE b g o By e
tip 50b Bf’édgh%g IR1EAGED P, dhen hRGESTRE insRwahdimpdiier 7 ﬁ@m the

ace formng surfaces 183b with respect to. th
space S$ éwerRIGf Dohoridnnale/oftaxes whaesersralg isslavge 408 3hiduye dlscharged from

Mor eover . Secon
the outef BEEHL e T CUTT ARG Rz b PRI B R o
organizé® ]sta%ﬂeehdfﬁlaﬁfa@ﬁ}bﬁéﬁ@ vioeh sédi@ls, sngillrbyl the vétictlhertexes formed at
relatlonshlp bet ween t he hypothetlcal |nter% ctlon

the cutqué pwﬁm&%@ﬁ%@@%b@@é@ﬂ@ of utliss hegedr s dlagy oytinto the
space SPEFO thaedlﬁsqidé 8t kN8 eﬁ‘pis sé'?ﬁl@dlz sfeﬁérm Gt hP 28 115H A fhe blade

i nnéer p I phera farther in the
faces (pattaiiaryi tHé Fead| rbmletfam 51 ofithe fobadeb a:a end @ gar( lbﬁecrcea,troﬂnbby the

out er peripheral blade t.i s bla
verticalo A forBHISAAF FREUSPORtBRS $1 heorSiantete SHER iR 93 and
196. Using the axial-direction-renovable
nowec%ﬁﬁ%;eﬁ 1dand 181 and the
cltrvaiilrtfeeroet that, althowghtit smot ehavmiii is alvoipassigle fo farmstbe serrated

ihape 355 nGurt Sr 0L 2 0L oGk GEERPER fos A5ullR) thekdond

axial-difedtidhrEhbHeM1é fidld e8P Y@bihe cmbﬁlférsﬁuaﬂmmﬁdmremovable mold 191.
axi s-of-rotation direction, and the fir

Additioarllnlin tis ease; tha S’ﬁe@ﬁré‘l/ BramarrEed in ek %laéié &a5158>2-
| - di t
| Eﬁq%ﬁ%vegﬁél‘ e? Et]? é | Bot gl}é@(ll?e éﬁ&m O Gy HeR U5 sréﬁrated shapes

rec reby a cavity
53 are digpdsed Bﬁﬁxevhhﬁérqodﬂpﬁeﬁl bladé dps Sﬂmqmiﬂrthe pbiat ecddtingrfettwhen the

NGRS R W e LR G
may al{ 'He%nﬁgd {)ﬁ ?ﬁto&éﬁéﬁgﬁﬁb%@é fbO80SaHd RE ﬁﬁellﬁé:r%)h@ﬂﬂj blade tips

secon ont e face form ng surfaces 83a
50b of the blades 32 and 42.

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
cach 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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Next, a resinis injected froma gate or the |ike
(not shown) into the cavity forned by the

axi al -direction-renovable nmolds 71 and 181 and the
circunferential-direction renovable nold 191, and

LNTEr MR NP M-
of the ﬂl%%e yaath 8&@% c@f?@f‘fnoﬂﬁhﬁ of &l kﬁa&f@r(@éeﬁﬂ(ﬁﬂyﬂtﬁé b8rtiohE the

lrection respect to the second
blade 4xéxaluditig tedl ﬂmrpomwmtwaw@mm predgarmingsedistpyeet (§e2., the distance

o frors Wi etiprerrres R P EPRER Tt STk go B pesiign

predet&fmﬁéﬂiedlﬁhﬁdé yaketiedis@hcedsy Rsh itnmhayiphdrel Sindehig 90b of the
and the resin portions that have SO|IdIerd i nsi de

blade 42 és @amed by thegeeandrasidulietionrasepvahigpedd 481.dBe not
radial- 8%?6 gll %8 M@&ﬂ)let AG1EI9168 @H%Eee@ig &ka gh gs@%&@@&@g&%@& side and

s’ seen 1na plan vi w an

the inn@Xpetlpheial €idt bDite ﬂﬂmmt)hmi thelpdrtith tangotitien agredetermined
axl al -di recti on-remvabl e nol 1 are ele ed in

distanqep(e ga Kiesdigfpnge st £Eqme M e dteriBRera & Gigr peripheral
blade tm}(ﬁ; d8he Gl ﬁ‘a@é Mgiérilbﬂﬁed bozgﬁ'dlﬁﬂndlﬁf irn%i‘:s‘ @%dtwégf ﬂ1@ sfeBb 81

e circular support te 41 and the plural
becomb fathed aﬂﬁomﬂnmﬁmﬁe: Hdh@jﬁce of m@h@f thefbdades d2 thes arc a

oS RSP 5D DL g e
blade tig 3Rl e]nﬁ rtheci%ﬁéﬂ ;%H{ph@ﬁl brdy tlﬂ; SObI WBers anerafedtshgpes 53 are formed.
or

Circul ar late 31 is different fromthe

sHapdl bt ntttbdsth@t, @éthomh i6 i shovpn.dt 1é§lsn pogsible e foyactha gerrated
er bodi e

shapes gg%élltL oyter ]gené) rag lrarlélég 611&) %,F ﬁ%ﬁﬁ%&fal bladeltép 50b of the
blade 45 isept thy sébiohd @i@llﬂlredtk@ma‘e&ﬁovalﬂeaam est zilﬁi thbape of the

bl ades 32 is the same as _that th des 4%W%
circumfqrentipd-dgaeiianngarovable appie i1 gl | ﬁé H"iﬁb’s SASF- tHhfetwo steps 61

nti al -di rection-renovabl e

beuﬂnﬁgﬁggggﬁﬂgﬁﬁngﬁgﬁge?%?Pgnshlp bet ween t he
(S)Nkﬁﬁhmnnﬂ&rentlal-dlrectlon renovabl e nmold 191 and the

a -d|r | e 71 an t he

< e el | Q. o s Fopq ke i BRpoph 4 3nf piEoond

imp eﬂé}lc%ﬁﬁ?gg)?g BH?héMl o f Heast8cedthd drifSodihentl-a8 @iﬁﬂilﬁ@ﬁlons 1 and 2, the

serra hapes 3 can, simlar to the second
cutout pogiehs 84 awbihe isgootinppriioel 25configuripg therfemgied shapes 53 formed on

N e T

of the BIARSI30 I 4218ia8 ghéWe idFLG dl7 foy eRdmplk ate Serﬁazeaaﬂﬁpészs3 may
on whose bl ade tips are forned the serrate

also hagga shpcties qmmsm&sastdh%cmﬁﬁfd@rﬂ%%%‘ (B 1 846 that 1ho serrated
shapes e arllggfnc é(};ré@:ﬂh %gﬁi\ﬁ%xs QR %etvge%n%é:a{t@tﬁﬁmﬁfonts "8 in the

ere rotation rength is
longumnnlﬁw@ﬂmnpnd t he nunmber of manufacturing man-hours

e reduced.
9 Other Em odiments

Embodiments of the present invention have been described above on the basis of the
drawings, but the specific configuration thereof is not limited to these embodiments and is
alterable in a range that does not depart from the gist of the invention.

(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
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(7) Modification 2 In the inpeller 7 (that is, the
first inpeller-configuring body 13 and the second

i mpel | er-configuring bodies 14) of the preceding
enbodi nent and nDdification 1, the 30 serrated shape

53 ks farne eri bl ad .. 50a_of
14 thar33atSgr YT e L 0P8 W B 8l et fagl o
exampldBRYulebRoe BE)v&fe@fbﬁeﬁ 198l PessitiO e a pﬁbgf the pedsant ibteddien to other

tip. 50b of each of the bl ades 32 and 42. To descri be
mulﬁblﬂﬁqv blogist Hgpallees, sedona stiepet fa8APERE guring bodi es 14
@) as an exanple, as shown in FIG 15, the serrated

shape 53 can be fornmed on the inner periphera ade

h be f d he i i ph | bl ad

t iInDtIEzQineceaﬁlgcdm‘mﬁmhenifanﬁlﬁls nindifiesion? thegouttpheticsie éér}ndd
wiangulg DS o LA 30 Rl Dl oot 0 el e b ar
shape. (speC|f|caIIy, the portions excludlng portlons to

positions a predeterm ned distance (e.g., the
INDUSTEREA A®POICARINL e | nner perlpheral bl ade tlps 50b

Iléiyaﬂsm(% %Ezl(‘e% ﬁ?‘g Jg,ga}erleiilfp%ﬂ%dqtbé%n ﬁ]&lﬁ? ﬁgower having a plurality

of bladésA6H whoddi Bl &t tiRnmé RFRARERatoD hidkpeddant e HAdedn® one where there
di sposed on the inner peripheral sides of the blades

are fewraripBotsgp ihe pesitpaial acenzacy of thedeledas #pd adrcrs rotaligpd strength is

mprovf oty s RSB bl At B oBREE ST O

the step 61 is fornmed at a p03|t|on on the bl ade
face (here, the rear blade face 51b) of each of the
bl ades 42 that is a 10 predeterm ned di stance (e.qg.,
the distance (7) fromthe blade tip (here, the inner
peri pheral blade tip 50b) where the serrated shape
53 is fornmed. In this manner, when the serrated shape
53 is fornmed on the inner peripheral blade tip 50b
of each of the blades 32 and 42, when air is sucked
inside the inpeller 7 fromthe space Sl (see FIG 1),
hori zontal vortexes whose scale is |arge and which
are discharged from 15 the outer peripheral bl ade
tips 50a of the blades 32 and 42 becone broken down
into organized, stable horizontal vortexes whose
scale is small by the vertical vortexes forned at
the cutout portions 54, and noi se can be reduced.
Further, when air is blown out into the space S2
fromthe inside of the inpeller 7 (see FIG 1),
separation of the airflow at the blade faces
(particularly the rear blade faces 51) of the bl ades
32 and 42 can be controlled by the 20 vertica
vortexes formed at the cutout portions 54 that
configure the serrated shapes 53, and noise can be
reduced.
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‘It will be noted that, although it is not shown, it
is also possible to formthe serrated shape 53 on
the inner peripheral blade tip 50b of each of the
bl ades 42 using the second axial-direction-renovable
nold 181 and the circunferential -direction-renovabl e
mold 191. 25 Additionally, in this case, the steps 61
becone fornmed in the front blade faces 52. Moreover,
in order to obtain both ChalMSi se reduci ng effect
when the serrated shapes 53 are disposed on the
1. outerimpelier pifﬁerndtiblbdledﬂmvetr rpeprBdg and the noi se
reducin t
i sposedairciappdt Rt U8 wSHAR| Ry RHARGR B, g s of
rotaey pek ed shapes 53 may al so be formed on the outer
peri phe raa}ljlulgﬂltgqg l;lédgss tlétp @reaiﬂgdet &e, e Ehsﬁﬁéd Bﬁ] Q6R! peripheral
bl ade ti bl ades 32 and 4
portiag ef thy élf‘t“ﬁ'if sunpeit ﬂ?&tqs ﬁ% a% @ctzsrf@ratlﬁﬁe Fltee%mdﬁ ﬁ‘f’tiitg’ﬂf nggpn which

serrROingRes &k f@me@By @mgwuﬁbmc@%psﬁtampmsﬂ G 16 t he
serrated shape 53.can be farned the qute

per i pherdErep) aEer {5 proesg o @fbiad@at@ﬁ OSFaCt*rPé ﬂEﬂ ‘alefeé afy position a
precﬁf&ﬁr_nhél:ltﬁiléiélﬁlbé @t e6msianaie gg mfas ﬂfé@%rfa&]l;d@ﬁ%)e egloﬁrﬂa:e, [ ng er

peri phera a tip 0 ch of the agdes :

S o oo Bt ik PP PEGRTTS O PR of Figheet the

bladefin@Ginp@a-shapked et the position of the blade wi dt h

directi on cent .on of

(Spect T Ao g 1ROl iciof gt R Ereqmeine g pides b
extelpd ton tldie widih tlire@xiot fom tipdgade itip f eacip Dﬁﬁebieaiemameﬁbrm the triangular

cudi FHENERs Py PRGALBRARER: (7)) L00™M2 and (e

porti on thep te pr@@ntetrmund disBngsr (et steedistinge drodi ¢ ladetip where the

per peripheral
%Héﬁg ef%%ﬁgg %@%&ﬁn%hg%ﬁﬁ e&gﬁpkgforned by the
second axi al -directi on-renovable nold 181, the

2. T adi@hn il @eh HaRiA0DNRR & iRl dSndlint 0 94 are
di sposed on both the outer perlpheral side and the

i nner pédi thpRledefrcaseigachar tethéadpy. ageming thagthe blpgpdace leading from

the ﬁ@futah QiﬂerE 913 @tep %%ﬁihe‘élﬂo the BlaBRS RRdR 16 Gorratily %ﬁ@e r;saformed is a first
di st ance fromthe outer perjp

phe
bladmf%fa &g ‘ihE) Blags. hsgnladingetrorh HEPOHEN Biver & bigpistipa t‘t i opposiie
side2@the 0fadd hewithadesetdteli ShabOk TRehed Addd:cbh@lﬂﬂidfébe inthis

case, t of .t he eps 61 econe .forne si.tjon
0 he Hleadaitite thy PenRRoeaRermg Si-gids baaep il M Bade e
and [ifead@ihe biatin ok glithd potien (Weg.the dtdpeis dirsibdizagua Yo 61 lesnthan 0.05
the bl ade tips (here, the outer peripheral blade tip
M50a and the inner peripheral blade tip 50b) where the
serrated shapes 53 are fornmed. It will be noted that,
al t l's ssi bl e toform
3 thgggg%%g%EﬁaETE%&ﬁgQBwQ§§CﬁmJfﬁ%' réﬁ peri phera
bl ade t iipths dbladeafack thh:e:h af tierbiades; aqgtremathabhabledetfm 18@lng from
the ;gcfsm'tﬁb%gerplth@% Aszfotﬁ'?éd't(g I[Bﬁdec‘ﬁ;?&} ¢ the serrated éahape is formed is a first

Fection- renova 1 and
blade face and the blade face leading from the position where the step is formed to the opposite

side of the blade tip where the serrated shape is formed is a second blade face,
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circunferential -direction-renovable nold 191

Additionally, in this case, the two steps 61 becone

formed in the front blade face 52. (8) Modification 3

20 In the inpeller 7 (that is, the first

i mpel | er-configuring body 13 and the second

i npel l er-configuring bodies 14) of the preceding

enbodi nent and nodifications 1 and 2, the cutout

por t i onsh@4haiwdt hldie fapgaotetesysdin & biade thiBknessriteeipniwig respect to
the teEaIL BeH (R1BRAG, ik BE Tl Mimed e bl ade tips of

he bl ades 32 d 42 were alternately disposed in the
Iongltudlnal direction of the blades 32 and 42, but

4. as ﬁla@mgamﬂ@ltﬂaade bRWefamPbRiaithdeo S Sl KeRli S e %@@E?&rmed 50
53 ma al so have a structure conprising just the

“t%ﬁ?%ﬁﬁmﬁ%#Fﬂgﬁ§m§4m6fﬁﬁﬁOf@ﬂb%%%h that the serrated
shapes do not include the snooth 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 I 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
shape. | NDUSTRI AL APPLI CABI LI TY By using the present
invention, an inpeller of a nultiblade blower having
a plurality 10 of bl ades on whose bl ade tips are
fornmed serrated shapes can be nmade into one where
there are few variations in the positional accuracy
of the bl ades and where rotational strength is
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i nproved, and the nunber of manufacturing man-hours
can be reduced. 29 CLAIMS 1. An inpeller of a

mul ti bl ade bl ower conprising: circular support plates
that are made of a resin and rotate about an axis of
rotation; and a plurality of blades that are nmade of
a resin, disposed on outer peripheral portions of
the circular support plates so as to be parallel to ~
the axis of rotation, and on which serrated shapes
are formed by cutting out blade tips at plura

pl aces, wherein a step is formed in a blade face of

5. eacHednpalieofis g Elefadgtbloyep e54myiob glaigns b@éd@h@?lmﬂﬁ:e*&p is formed
_]U.St% éﬁ%ﬁg§faé@afe£&%%ﬁd&| ade tip where the serrated

shape 1s forned, the serrated shape is a shape forned

by cutting out the bl ade tip of each of the bl ades

6. 1N & K308 ¥F Bhn AR ?,an alﬁgten@rsmnnnﬁbraﬂmmwm (ﬁffpﬁ&ﬁt\ﬂrlﬂhrblrcular
poi nts hypotheticall'y interconpectin ﬁP?D sides. th

supleng RiffES tpt ase Brdfel P ing e 2PYh o FRAAUGT 416 2 ugaahty of

bladef the@edmak of hesih) cﬂ:ﬁlﬁ&d an dutbrglefipiehepdridng Bgﬂlié aifculat Slippait plates
etical, i ntersecti

so o iy ol Bt Be BV P HPALD diepaiee s PR e Blouioe ou

Mmﬁﬁ@nmmhﬂﬂbhaﬁehdmammhﬁn@nmmg serrat ed shape is

fornmed to t he oothetl al. intersectian.

i npel | ert 8? %f P0¥|J11tnF & S8 gy u}t% Vv\\éurclho resip is i Jicte%m g)ha] dt}gctlon—
rempyebleheldslfadernfigcmriaihs ebdhle dfcet ﬁehemi@ldwcluénsg mmcrfrg to positions

a pr%%ﬁé‘iﬂg%gcgdiggn%? gcl) fﬁ%gqet%li ﬁ?{% tﬂyg %’8 He sérpa\?&c]lgg%eg ﬁg Por?ﬁ@cﬁ[n% radial-
diregtgmrrerhevdbis maghds thet drodispebed gacief th¢ gtial-difecipe-réraeveblamepids n a
dlre\t:ﬁb% 191!61@90 0% %cefm\ e(ﬁ“i’%t@tﬂ)nf &ﬁmo%%d R@Sdnt drO @or%ﬂlﬁg f)&]’ﬁonls pof the

tep1s e opposite side of the
bladmfeqeé of the bipdes atroditighaprredeicrnpedraians o é@dmie Bipg epdere the
%nggygmfﬁgg@xgwglstance (T), in a blade thickness
|rect|on between the first blade face and the
second Bﬁﬁaéfmﬁﬁéﬁé¥e$%%”%@%ﬁ@F%HWMH%re the step is

f or med iaS s@flUa rdnfvRi h@sﬁdﬁh@fbc@()nqgmoﬁﬁle %ld]hﬁi a direction
npel ler of a multiblade bl ower of claj

ICGRARE I P IB o BB SBEE I BF SHYBF dgovable molds
aftePHS Lt Mg sbtmﬁedlhﬁdehhaaemf ace leading from the

iti wh d t bl
Rher o ¢ MR ool e issnit At Pycufie pLE oibpor coch
of theattatiein didbfidarBhapde addace | eadi ng from the position

where t he UISI’ltIIIegpthat 1ntex%er:c%grg pg)lgts thl}goﬂ%%gﬁl%zl i}lt%rconnecting two sides that

extend in a blade width direction from the blade tip of each of the blades and form the trianguliar

‘cutout portions are hypothetical intersection poirs (o),
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side of the blade tip where the serrated shape is
formed is a second bl ade face, 30 then the first

bl ade face is recessed in a blade thickness direction
with respect to the second bl ade face at the
position where the step is fornmed. 4. The inpeller of
a nul tiblade blower of any of clains 1 to 3, wherein

the step is forned so as to extend parallel to the
bl ade t ithenghe praddicrafned Kistaptea@e & a gigfancs fromhide blagefip ehere the
serr@tfad Sapil forlAd heltly PRI i@ Q¥ dfjoid @i M 1 to 4,
wherein the step is forned Just in one blade face of
each of the blades. 6. A nethod of manufacturing an
7. | M&ldettod @F nAmMatulring! A d@pdll-p¥es Hﬂlti‘éﬂ@@@l@\vw &Jposed with c1rcular

circular support_plates that are nade resin
SuppQt Rittes Apotit G5 S5 Pt (BFH 4R A8 © FCG"F’QWF%/ @?mahty of

bladel fhghRse hitRbf &fcsinBgRseafon ButtrgRtipherd h&RAS SLthe GirAlAF Qipport plates

ri pheral rt|o 1S of the circular ort plates .
s0 685 e o s PR s P, SR TSGR PG APma e e ou
MmﬁhbchpﬁﬁmbbmﬁdhsmahﬁﬁxﬁmﬁmﬁprnEd by cutting out
bl ade tlp ur al C net had conp, risin
step of a gr of R)rrglng avgatv%y ﬂc’[(i) tmv\cﬁl CBGSIg 15 élgecﬁ %\/ bl dirSetion-
rempyapleaioddd fdn@mmabm@ns eﬁlﬂacbrfacesr @“ﬁimlcﬂmﬂeeexnmmdg pdroens to positions
c
a plfgc)ﬁze{[:e{yﬂg]?% &gﬁ%ére?(g)z rﬁrg&t tgl: %gﬁe {?g &fer® [he se A Qi[ r%e dformed and a
dmdh@ﬁaﬁ@ékﬁaymﬁmwwﬂﬁm@dﬂMadedﬁmpgimh@ﬁéwthe serrat ed
shapes are forned and radial - direction-renovabl e
nol ds that are di sposed facing the
axi al -direction-renovable nmolds in a direction
intersecting the axis-of-rotation direction and which
are for formng portions of the blade faces of the
bl ades to positions a predeterm ned di stance fromthe
bl ade ti ps where the serrated shapes are forned; a
step of injecting the resin inside the cavity; and a
step of renoving the radial-direction-renovabl e nol ds
in adirection intersecting the axis-of-rotation
direction with respect to the ‘
axi al -direction-renovable nolds after the resin has
solidified inside the cavity, wherein the serrated
shape is a shape forned by cutting out the blade tip
of each of the blades in triangular shapes, and
assum ng that intersection points hypothetically
i nterconnecting two sides that extend in a bl ade
width direction fromthe blade tip of each of the
bl ades and formthe triangular cutout portions are
hypot heti cal intersection points (a),
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31 then the predeterm ned distance (a) is a distance
fromthe blade tip where the serrated shape is
formed to the hypothetical intersection joint. 7. A
met hod of manufacturing an inpeller of a multiblade
bl ower di sposed with circular support plates that
are made of a resin and rotate about an axis of
rotation and a plurality of blades that are made of
relativelyargfagpblediitiyesped towe axitlalircgiopiepaps mglgs ardoRychos farferming
portidng Stth@FlaRURRO b thPhiBdE B pRRioRS: frleRBniRQ Bidn8d R tHeRide tips
axis of rotation, and on which serrated shapes are
whefeopgisiraisg shapeseredgmsdt bl ade tips at plural places,
t he net hQgp COmPREiS tRdesiRinSitieRe odvith;o0d Ng a cavity
into which a resin is injected hy axial-direction-
r emov abl?eS o a1 BY 2R HONgE Sy ‘EI%‘/:B%@GB’F““JI?F%‘Q“T%@%"R moid
aboifthd & dlrades vamclespdit Agthe akibi-diasich @erd®ablt OIS afiér the resin has
].$E§Jiet.$rtgi ned distance (a) fromthe blade tips where
SOUPTHE 'BRr5 At €Y "Shapes are forned and a
Ci r cunf etherzin thd sethiaté cliapoR-arstape Vatkd bynoltthgtdoathe blade tip of each
Oft}geib%%gssieg.a%o 12, Lo bed 3la relatively rotatable with
rrespec tEEYH&" XY A1 di rect i on-renovabl e nol ds and
whi ch i sssumuingf thatniagectipo poing gpaiictitdls ibemdecfimgewo efdes that
: . I
el PHEETh QFAB) FLRME, A OPLEE Bl BED . TheREE ol e
cutogt gorteyys erf hipephstical mgpreepieonpeistwi nsi de the cavity; and
a step %enrtﬁ)ﬁt %He@&mﬂ‘l@&j AlGHRVGNE 4 B8ance from the blade ti}F] where the

circunferential -direction-renovable nold about the
serrafed shapsfis fognesttp tie hypathetipad awestiongoitthe
axi al -direction-renovabl e nol ds after the resin has
solidified inside the cavity, wherein the serrated .
8. shap@cthed of erapfectyrine @ dopsfleteft @ PHGLAMR blpwia dipated vithypircular
suppsdkt ;ﬂﬂ_@shthat?{ﬁe A bt AEES dnd réth ARGY b bixiS BARRSIon @ a plurality of
assum ng

t intersection points hypothetical
blades; el apehade 8?‘? gt ‘%\ﬁ?"%"g qe §“t?fﬁ’§’f‘3‘e{é‘l&%ﬁ‘lils Pﬁ'j’%\mﬁ“%g%lppm plates
so aWtoie padildl @ctht @fs Hromidn endiinadichtstripatail sh@RC re @frmbdigy cutting out
|l.ades. and formt ri anqul ar cutout portions are
biac BT R clar Syt PGk ETBRTS e s (my -t hen e
pr edet erandtepedd thirsing Ccenvita)ntd svhchi shiane énjéataindyt lrdal-direction-
bl ade ti ret serrate pe ts f to t .
remoB8e moP e oPEfhiR] SeRnERRonichy R bl B e
peripteral Bégetaf rone fladm facerpedcle of ik bladesutowindd thd eutst pwipheral edge and

whi%iT P ?&M%ﬁ%ﬁéﬁs%}l Bhde B4 Q)?[hte b?:ld@st S?lu?%?;poﬁi%% tgorﬂng)ggons a

Q I‘eS.II% otate ab(_)ut an axis o t1on .
predotenmiagd distangé (o) Btoadids blafetipsayhererthglterrated shapgsgirniormed and radial-

direHloR RABRAbIO T QW Bzt BRT RS2 kaciO thd QBF-RctiolSerfrd bbb Aids in
support plates
direction intersecting the axis-of-rotation direction and which are for forming portions of the

blade faces of the biades to positions a predetermined distance from the blade tips where the
serrated shapes are formed;

a step of injecting the resin inside the cavity; and 7

a step of removing the radial-direction-removable molds in a direction
infersecting the axis-of-rotation direction with respect to the axial-direction-removable molds

after the resin has solidified inside the cavity.
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10

so as to be parallel to the axis of rotation, and on

whi ch serrated shapes are forned by cutting out

bl ade tips at plural places, the nethod conprising: a
step of formng a cavity into which aresinis

i njected by axial-direc{p@fRralepovabl e nolds that

have radial -direction projecting portions extending
fﬂhﬂhﬂhﬂmhﬁmeﬂmnﬂ&nhﬂﬁbhﬂbbkﬁgﬁhﬂﬁnga@hbmag@fb&desam“mmm

each t he bl ades taowards the quter er| raI .
blade tipqre (FPEASAFES TRPFORA 5 WOFE o610 b b gpsitional

accura%h&f Jma GIEES sﬁ{%l% & B&a Rl 'st%h%ﬂ{ R iRfivkd, Qﬁ’iﬁ t& reduce the number of
termn istance (a) fromthe blade tips where
manufideeireenamheuts.s hApésipaliar (Foefrrebloarn(4) sdlisposed with circular support

poes 0 E SR B bl o R 3Bl A o
blades (3, am%@ﬁi drBehallB e f B Xédin. OfTIEeQHaddsC(BZ div) eetdigsaneh witeeh
are for formng u%ﬁrtlons of the blade faces_of the

periph¢shlappationsof esseirquinSuppqst pletos 63 it bep i8] @é@ﬂﬁmrﬁntw of
bl a €e t|
roatiofy B SrpleBE A0 (53) i SR B4 B 1RARRY ol Bl it ot plra
places.St 28difibndl§®MER ¢6 HHeforadt ah a dlade dice of eacﬂmﬁ‘\ﬂa&ab}ade'ﬁi[% 2s42) ata
posmola gma i eéwr ecmtgfil t%?ﬁt@;[ggl ntrfwer S%{:egjllg Eph\?vhglr)é Iﬂ?e s%i;rate%tsgape &3) is formed.
axi al -direction-renovable nolds after the resin has
solidified inside the cavity. 32 ABSTRACT To make an
inmpeller of a nultiblade blower having a plurality of
bl ades on whose bl ade tips are forned serrated shapes
into one where there are few variations in the
positional accuracy of the bl ades and where
rotational strength is inproved, and to reduce the
nunber of 5 manufacturing man-hours. An inpeller (7)
of a blower (4) is disposed with circular support
plates (31, 41) that are made of a resin and rotate
about an axis of rotation and a plurality of Dbl ades
(32, 42) that are nade of a resin. The bl ades (32,
42) are disposed on outer peripheral portions of the
circular support plates (31, 41) so as to be parallel
to an axis of rotation, and serrated shapes (53) are
fornmed on the blades by cutting out blade tips at
plural 10 places. Additionally, a step (61) is forned
in a blade face of each of the blades (32, 42) at a
position a predeterm ned distance fromthe blade tip
where the serrated shape (53) is forned. 33
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