21 JUL 2006 DESCRI PTION | MPELLER Technical Field 5 The present invention
relates to an inpeller used for a punp or the I|ike, and nore particularly
to an inpeller manufactured by press-formng a sheet netal mgieuL2006
Background Art 10 Inpellers used for a punp or the like are nostly

manuf actured by welding parts, into which a sheet netal material is
press-formed, with an automatic WHEBOBIPEIONe. FIG 5 is a schematic
cross-sectional view of a conventional inpeller. As shown in FIG 5, the

i npel l er 100 is conposed of a disk-IMRELIER pl ate 110, bl ades 120 j oi ned
to the main plate 110, and a side 15 plate 130 having a suction port. A
sheet netal material is die-cut and press-fornmed to produce the blades 120
of the inpeller 100, and then the bl ades 120 of the inpeller 100 are joined
to the mai Reghumical Fidddby wel di ng. However, in the conventional inpeller, as
shown in FIG 5, radially inner end portions 122 of the_ blades 120 20 which
are joitned to t h€haaiesphhinventorardates shanpirapelleraused der Admpsor gl i ed
to a the portion_to die-cut the radially jinner end portions 122, and that
the the pohkpoanfsmees pasaeylarly o emormpellermanyfagared e presrstioraypgcti ve
parts are joined tqQ each.qther with an automatic wel ding nachi ne, as shown
in FIG 6,S]iﬁ%ﬁtﬁn5‘533t‘%§teﬂ -are piled on 25 one another before bl ades 120
are joined to the main plates 110. Each one of piled main plates 110 is

rai sed, transferred, and wel ded by the automatic wel ding nachi ne. However,
in the con eﬁ]t‘ional Lopeller, since the maiin plate 110 is of a flat disk,
adj acent B %Toé&néis e adhered and attracted to

)

10 Impellers used for a pump or the like are mostly manufactured by
welding parts, into which a sheet metal material is press-formed, with an
automatic welding machine. FIG. 5 is a schematic cross-sectional view of a
conventional impeller. As shown in FIG. 5, the impeller 100 is composed of a
disk-like main plate 110, blades 120 joined to the main plate 110, and a side

15 plate 130 having a suction port.

A sheet metal material is die-cut and press-formed to produce the
blades 120 of the impeller 100, and then the blades 120 of the impeller 100
are joined to the main plate 110 by welding. However, in the conventional
impeller, as shown in FIG. 5, radially inner end portions 122 of the blades 120

) 20 which are joined to the main plate 110 are so sharp that a large load is
applied to a die portion to die-cut the radially inner end portions 122, and
that the die portion is worn away in a short term.

Further, when the respective parts are joined to each other with an
automatic welding machine, as shown in FIG. 6, main plates 110 are piled on

25  one another before blades 120 are joined to the main plates 110. Each one of
piled main plates 110 is raised, transferred, and welded by the automatic
welding machine. However, in the conventional impeller, since the main

plate 110 is of a flat disk, adjacent main plates are adhered and attracted to



1 21 JUL 2006 each other in the case where the main plates are piled on one
anot her as described above. Accordingly, when each one of the main plates
110 is to be raised, an adjacent nmain plate is also raised anIJP%aimgerred
together to cause problens such as error interruption of the welding
machine. 5 Disclosure of Invention The present invention has been nade in

vi ew of t heychboMeerdirpthadsse Whetd1@h®mhiin Pldtes!drel piled Rl Bher fnothBr Oy ect
of the present invention to provide an inpeller which can prolong a

lifetime odesgrithed fbtivel oAFcoEliAgh, acteernbgchl Onprof\tBBtm &I plate@tia0riERbiken of a
wel di ng machi ne to enhance productivity. In order to solve the above

dr awbacks efisdd)arnpadacert inaiAgdatedisngdsé paided fandstraasfeeedd cdgcther v enede

i nvention, there is provided an inpeller having a disk-like nmain plate, a
bl ade j oi nadbleans Bachaisrerpbmingerandian of the wehking hdadhige. a suction port,
characterized in that a boss hole is forned in a central portion 15 of the
mai n pldate for attaching a boss which engages with a punp shaft to the boss
hol e, wherein a step portion is formed around the boss hole, which is

formed i n Pisslosnira oflaventieny drawi ng. Thus, since a step portion is forned
around a boss haole, a gap is forned between adjacent_ main plates when the
mai n pl ates are D¢ paessntdnzention hst bran mpderisf vew, ofbthamabpredrambagks

Dl at oc. "o AEIENIPOARed Lot BEReiap b AbIEchar A1 PACYBYPREPBLY THOB AL
(nese. i 1 PLaLe5, L OMAFLI0 SUUEL S 16CL0 40 EaSh Mgl
io__][?tw-er P L oRvehe At it AFupREN 1% wRldiAz RAGHAE'E tnhdndl PROG ey Ct ! VI Y
o In order to solve the above drawbacks of the prior art, according to a
first aspect of the present invention, there is provided an impeller having a
disk-like main plate, a blade joined to the main plate, and a side plate having
a suction port, characterized in that a boss hole is formed in a central portion
15 of the main plate for attaching a boss which engages with a pump shaft to the
boss hole, wherein a step portion is formed around the boss hole, which is
formed in the main plate, by drawing.
Thus, since a step portion is formed around a boss hole, a gap is
formed between adjacent main plates when the main plates are piled on one
J 20 another. Therefore, even when the main plates are piled on one another
before the blade is joined to the main plates, a gap is formed between adjacent
main plates to thereby prevent these main plates from being adhered or
attracted to each other. Thus, adjacent main plates are prevented from
being raised together, and error interruption of a welding machine is
25 prevented to enhance productivity of impellers.
In this case, it is desirable that when a plurality of main plates are

piled on one another, a gap formed by the step portions of adjacent main

plates be set to be in a rage of 0.3 mm to 0.4 mm.



In this case, it is desirable that when a plurality of main plates are

pil ed on one another, a gap forned by the step portions of adjacent main

pl ates be set to be in arage of 0.3 mMmto 0.4 nm 2 21 JUL 290$ULA®0e" di ng
to a second aspect of the present invention, there is provided an inpeller
having a disk-like main plate, a blade joined to the main plate, and a side

plate having a Sk @hePdbta SERACRPLcC bl thd Hesnt AlvBhtivn, |1HAFE /N

portion of the blade which Is joined to the nain plate is rounded. 5 Thus, a

radial |y igyaqidedan @&F)Telleﬁ h@fviﬁ%ﬁ btk el plate] 21b184k jointd %o thenthipl at e
I s rounded. Accordingly, when the blade is fornmed by die-cutting a sheet

met al mat g5lagd, afi al 5109 Plaeksviaeea 3RetioE o) chadhetepietliianthad iLdi t he
radially inner end portion. Thus, it is possible to reduce abrasion of the
t he porti danefkadgiatien dftthiedlads silbtleid pipedtotige mdihfdate’ wunided. t he
portion 10 and enhance productivity of inpellers. According to the present
i nvent i5on, t her éllss,pr oadicdly mnenldndspaxgeon pfithe bbadaethach i doingd donghrei si ng
a plurality of intermedi ate casings, the aforenentioned inpellers housed in
respect i venam ptatedsavandedi ndscoramogly, whennthehbliadefio fopupddit dieccuthiag

i npel l ers. 15 Brief Description of Drawings FIG 1 is a vertical

cross- sectd she¢t wesal staderial, am largsclonds areapmiasgto agligrparhiondiondiercust t he
present inventigon. FIG 2 is a schematic view showing a state in which main
pl ates of theoradipldy iBper gaddroxtieg- t 3 bas, dnisopssible tofredmee mbaasien ofhent i on

are piled on one angther, FIG. 3 is artial enlarged view of. FIG 2.
P doie portion. Therefore, it is possil:ﬁepto pro?ong a ]jfe 1me of the (L'e portion

) 10 and enhance productivity of impellers.
| According to the present invention, there is provided a multistage
pump characterized by comprising a plurality of intermediate casings, the
aforementioned impellers housed in respective intermediate casings, and a
main shaft for supporting the impellers.
15
Brief Description of Drawings
FIG. 1 1s a vertical cross-sectional view showing an impeller according
to an embodiment of the present invention.
FIG. 2 is a schematic view showing a state in which main plates of
) 20 impellers according to an embodiment of the present invention are piled on
one another.
FIG. 3 is a partial enlarged view of FIG. 2.
FIG. 4 is a vertical cross-sectional view showing a multistage pump
using impellers according to the present invention.
25 FIG. 5 is a vertical cross-sectional view showing a conventional
impeller.
FIG. 6 1s a schematic view showing a state in which main plates of

conventional impellers are piled on one another.



FIG 4 is a vertical cross-sectional view show ng a nultistage punp using

I npell ers according to the present invention. 25 FIG 5 is a vertical
cross-sectional view show ng a conventional inpeller. FIG 64 3syf fghenmatic
view showing a state in which nmain plates of conventional inpellers are

pil ed on one another. 3 21°'JUL 2006 Best Mde for Carrying Qut the

I nvention An inpeller according to an enbodi nent of the present invention
will be described belowin detail with reference to FIGS. | through 3. FIG

1is a 5 B&fitNieds & Oasryifs Owdle MvRWtRHAOW Ng an inpel ler according to an
enbodi nent of the present invention, FIG 2 is a schematic view showi ng a

state in which Amimpellar @scéidingRe lancémbadisnest aUtHop fsteabhinetingam will t he
present invention are piled on one another, and FIG 3 is a partial

enl ar ged \bectesiribeld®eldw iAsdsthdvwithnrefé@nced to #FIGSpethwugh hasFEGhiig apl at e
10, blades 20 10 joined to the main plate 10, and a side plate 30 having a
sucti ob porerticAl crwssectienal viewt shdvaingsae masllst accdrdssg $¢ ealembodieentut
into a disk-like shape to formthe main plate 10. A boss hole 12 is forned
in a cent rdflthpmesemt fvenltion, FlGh Zisaa ech@natic vaewahowigga biade inhwkich
engages with a {)urrp shaft_to the boss hole. Drawing is carried out by a
press to fropin platespf popellers accordinigte an ®mbpdimiens df thaardsentrimyedtione boss
hol e 12. Since the step portion 14 is thus forped around the_boss hole 12,
as shown 3re majedon pngpaoghexyaad ¥Ha 3is a paraabenlpyzad ¥igw 1088 en Zone

another, a gap d is forpme tween adj acent main plates 10. Therefore, even
when the rmain praeBEWNQLY, i Le@n g rahdidea %’@F’éréaﬁ%é%{lﬁﬂggs 28 are

o o401 bl 2By B e o, 2% S ule TR B AL R
. sheet metal material such as stainless steel is die-cut into a disk-like shape to
form the main plate 10. A boss hole 12 is formed in a central portion of the
main plate 10 for attaching a boss which engages with a pump shaft to the
boss hole. Drawing is carried out by a press to form a step portion 14, which
15 is raised upward, around the boss hole 12.
Since the step portion 14 is thus formed around the boss hole 12, as
shown in FIGS. 2 and 3, when the main plates 10 are piled on one another, a
gap d is formed between adjacent main plates 10. Therefore, even when the
main plates 10 are piled on one another before the blades 20 are joined to the
) 20 main plates 10, a gap d is formed between adjacent m_ain plates 10 to thereby
prevent these main plates 10 from being adhered or attracted to each other.
Thus, adjacent main plates 10 are prevented from being raised together, and
error interruption of a welding machine is prevented to enhance productivity
of impellers.
25 Here, if the gap d is excessively large, then relating dimensions of
other parts are also changed. Therefore, it is necessary to minimize the gap.

From this point of view, it is desirable that the gap d be set to be in a range of

0.3 mm to 0.4 mm.



prevent these main plates 10 from being adhered or attracted to each other.

Thus, adjacent main plates 10 are prevented from being rai sed together, and
error interruption of a welding nachine is prevented to enhanZeJuLQ@®g6ti vity
of inpellers. 25 Here, if the gap d is excessively large, then relating

di nrensions of other parts are al so changed. Therefore, it is necessary to

mnimze the gafn thd QFeédlitSemBolimeiht, Va£¥howh S FIESI T, akiRallPahnkP@ndap d
be set to be in arange of 0.3 mmto 0.4 mm 4 21 JUL 2006 1n the present

enmbodi mentporgi®ns PR the Hhades 20 wikidhadre)joinwdeto thiednpii plLasl R2rofoundedpl ades
20 which are joined to the main plate 10 are rounded. Accordingly, when the

bl ades 20 Accerfimgledwhenditke dlttden20a asbdermedt by dirauetingl a shedtamgeall oads
are applied to a die portion to die-cut the radially 5 inner end portions
22. Thus, matérsalpossidige kadserecapplbedi$o an dof pointicxlite dieoruti the radiedlyf or e,
it is possible to prolong a lifetime of the die portion and enhance
pr oduc®i viinpepferidnpeirtiens . 22 t Howghitt irepessible beoeddes alitaswn nf tthe dier esent
enbodi nent an_exagﬁ{e in which the radially inner end portions 22 are
rounded, tiationdi dhereforpelt isrrpssie it@riﬁ‘ohmgrraﬂlfbﬁmﬁbﬁgrﬂme die pertien aade 10
an obtuse angle. Next, .a nultistage pu using.inpellers, as shown in FIG
1, accor BIHEANCS RuedustiNHy Af i ponAlfhonghehgee glﬁﬁﬁ@@ﬂvﬁ@ﬂ@ﬂb@ﬂéﬁeﬁh& to
FIG 4. FIG 4 is a.yvertical cross-secti.onal view.show ng a nult.istage punp
usi ng i npdteapRt SRboNRYL P e¥mpB SE Hifh bR ALY i efoend BOrEERS &2y
15 according tot esent .enbodi nen .plupglity,of.internedi ate casings
1 Connechbdotudsd, R FRBaIRRAToH PATMRS Gap Y 28 RIS SaAY B er o 1
attacq%d to a, in shaft 43 are housed in respective internedi ate casings
477y an obtuse anglé.
Next, a multistage pump using impellers, as shown in FIG. 1,
according to the present invention will be described with reference to FIG. 4.
FIG. 4 is a vertical cross-sectional view showing a multistage pump
using impellers according to the present invention. In the multistage pump
15 according to the present embodiment, a plurality of intermediate casings 42
connected to each other is housed in an outer casing 41, and impellers 1
attached to a main shaft 43 are housed in respective intermediate casings 42.
A lower casing 45 is connected to a lower end portion of the outer casing 41.
The lower casing 45 has a suction port 45a and a discharge port 45b. An
j) 20 impeller attachment portion of the main shaft 43 comprises a spline shaft
portion and has a plurality of keyways formed in parallel to an axial portion.
Meanwhile, a groove into which the spline shaft portion is fitted is formed in
the boss hole 12 of the main plate 10 of the impeller 1. Thus, the impellers 1
are attached to the main shaft 43 by spline fitting. Distance pieces 46 are
25 disposed between preceding and subsequent stages of the impellers 1 so as to
be fitted into the spline shaft portion of the main shaft 43.
The intermediate casing 42 is formed substantially into a cylindrical

receptacle. The intermediate casing 42 1s produced by press-forming a steel



A lower casing 45 is connected to a | ower end portion of the outer casing
41. The lower casing 45 has a suction port 45a and a di scharge port 45b. An
20 inpeller attachnent portion of the nmain shaft 43 conpriseigapkose shaft
portion and has a plurality of keyways forned in parallel to an axi al
portion. Meanwhile, a groove into which the spline shaft portion is fitted

the el | Bfatey "B, PTG, PRYE e%’zé%fagt% 119 ebfeSoms Bpfliad P o Raep I the
x _ i _
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mai n shaf t L4Gyecthd RIRIRILALT an@5h Bl atS 48 UreSkta RS] eﬂm@gélg@fi plage a

cylindrical receptacle. "The internedi ate casing 42 1s produce

press-formgncai] $hedide pldte 48lby?0RAdinY. afThe felidl plite IhAd4he ﬁdﬂcfzgﬁ? hed

to a bottom portion 44 of each of the "Internediate casings 42 by wel di ng.

Return B/anﬁﬁteﬂﬁled[zﬂ:eid&Tsﬁqu_@?(f&mtaeép@@ﬂntﬁlﬁchQiﬂ etrinpdoeis4ittadd a side plate
48 and attached to the relief plate 47 and the side plate 48 by wel di ng.

The relief pl at eWithatkk t fisovadjaeengembnt,nderimdi diegatiafii 00 the frimpa space
in which an Oring 50 is fitted. Wth the above arrangenent, during
oper ati on phnpiagpiquid drawnnfrong the guictiodr powt 45 of tthe kwodri casipgrds 46a of
the lower casing 45 is pressurized by the inpellers 1 rotated by the main
shaft 43. Pressprizeddni thedimpellgrisnigratated by ithe mminoshaftd3i nThepreasuvived
portion of a subsequent inpeller_1 10 through a_ passage_ fornmed by the return
vanes 49 i pusipisgdifuidiisderrodneed indoj asugiien portiom afia shubsequrntpimpellers]
Thus, the Eunpi ng liquid is pressurized by each stage of the inpellers 1,
ovelbd Proneds aypessagel rmedoRgthenreiigh vanes $9atpderpsed betweenc khet age

OF DS | e RS S SRS 5 RS g B tuBosd
by each stage of the impellers 1, recovered in pressure while flowing through
a passage formed by each stage of the return vanes 49, and finally discharged
from the discharge port 45b of the lower casing 45 to the exterior of the pump.
15 While the present invention has been described with reference to the
embodiment thereof, the present invention is not limited to the above
embodiment. Thus, it would be apparent that various modifications may be
made therein without departing from the technical concept of the present
invention.
fl.'_D 20 As described above, according to the present invention, since a step
portion is formed around a boss hole, a gap is formed between adjacent main
plates when the main plates are piled on one another. Therefore, even when
the main plates are piled on one another before the blade is joined to the main
plates, a gap is formed between adjacent main plates to thereby prevent these
25 main plates from being adhered or attracted to each other. Thus, adjacent
main plates are prevented from being raised together, and error interruption
of a welding machine is prevented to enhance productivity of impellers.

Further, a radially inner end portion of the blade which is joined to



15 Wiile the present invention has been described with reference to the
enbodi nent thereof, the present invention is not [imted to the above
enbodi ment. Thus, it would be apparent that various nodificat)ppgLebe
made therein w thout departing fromthe technical concept of the present
invention. 20 As described above, according to the present invention, since

a step pahlel Gfhins tpﬂz%e”?éj RuRdRe. 2 RQPedARE, whdPRheS biLldRE femudehy
adj acent main plates when the main plates are piled on one another.

Ther ef or e, digveftingenshédtemetdinmp et 8 nvrlargeé leloaroagphedthardiegfdtiont he
blade is joined to the main plates, a gap is forned between adjacent nmain
pl ates to tohéieebyt pheventiallpeisme?Sendiponploat esTHugmtbes npossidhertedretuce
attracted to each other. Thus, adjacent main plates are prevented from

bei ng rai sddasgethdic dimgostionr Themforeptit énposdibke vepdologgrmtifietimei of
prevented to enhance productivity of inpellers. Further, a radially inner
end poit i dheafietpoetibh zoel evhadce prodoichedytof impellers.- - - - - ------ 21 JUL 2006
the main plate is rounded. Accordingly, when the blade is forned by
die-cutting a sheet netal material, no large |loads are applied to a die
portion to die-cut the radially inner end portion. Thus, it is possible to
reduce atmskistriabAppheabilidyportion. Therefore, it is possible to prolong a
lifetime of 5 the die portion and enhance_ productivity of inpeller

I ndustrial Appl i'tibi Prespothdnpenden CRRv GHLtabW Bk daetla v B8 Jaeeedelr an

i mpel l er manuf.act ur b ress-form.ng a sheet netgl material. 10 7
P manu acturede gy p%egs-ieormmg a sheget meta‘i mater{fﬁ.

10

)



21 JUL 2006 CLAIMS 1. An inpeller having a disk-like main plate, a bl ade
joined to said main plate, and a side plate having a suction port, 5
characterized in that: a boss hole is forned in a central porti@gupbogai d
main plate for attaching a boss which engages with a punp shaft to said
boss hole, wherein a step portion is fornmed around the boss hole, which is
formed in said main plate, by draw ggmsio§hat when a plurality of main
plates 1o are piled on one another, a gap is forned by said step portions
of adjacent nain plates to prevent said adjacent main plates fronlbeing
adhered to each other, wherein said gap i s set to be in range of 3 mm
to 0.4 mm 15 2. AR | nWHPQEtf thVH‘@ a di sKiskrlgee rranﬁllfbl abéteq b@adbladFm ned

to said. mai(r | ate,.and .a si @%\ pl at haV| rglg f ort, Ear acterized
in thatd®8¢ 5 ?a|51ﬂ§ﬁ. A& eR %orfﬂ i P'B¥d am chdi SHBPRePYb said
mai ng pgﬁgr ctjeﬁzé(gﬁpﬁﬁg. near a portion at which said blade is joined to said
mai n | ti stage punp characterized by conprising a plurality
of inter ”Edha1b65§aﬁ(blegis torpedd eifhs.a akent@ti pedionn off ajaid 1nin 2platdrofeged in

respective internediate casings, and a main shaft for supporti ng 25 said
i npel | eadackdng a boss which engages with a pump shaft to said boss hole,
wherein a step portion is formed around the boss hole, which is
formed in said main plate, by drawing so that when a plurality of main plates
10 are piled on one another, a gap is formed by said step portions of adjacent
main plates to prevent said adjacent main plates from being adhered to each
other,

wherein said gap is set to be in a range of 0.3 mm to 0.4 mm.

15 2. An impeller having a disk-like main plate, a blade
joined to said main plate, and a side plate having a suction port,
characterized in that:

a radially inner end portion of said blade which is joined to said main
plate is rounded near a portion at which said blade is joined to said main

20  plate.

3. A multistage pump characterized by comprising a plurality of
intermediate  casings, impellers, as recited in claim 1 or 2,
housed in respective intermediate casings, and a main shaft for supporting

25 said impellers.



