DESCRI PTI ON | MPELLER Technical Field 5 The present invention relates to an
I npell er used for a punp or the |ike, and nore particularly to an inpeller
manuf actured by press-formng a sheet nmetal material. Background Art 10

| mpel l ers used for a punp or the like are nostly manufactured by wel ding
parts, into which a sheet netal material is press-forned, with an
automatic wel ding machine. FIG 5 DESCREIRTION c cross-sectional view of a
conventional inpeller. As shown in FIG 5, the inpeller 100 is conposed of
a disk-like main plate 110, bl ades IMBEIdiERd to the nmain 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

t he bl ades_120 of th% impeller 100 are joined to the main plate 110 by

wel di ng. Ho®ekrical Fieldhe conventi onal i npell er, as shown in FIG 5,

radi al I% I nner e,?g portions 122 of the blades 120.20 whjch are joined to
the maith plate 11Bedtgsent Wvgntian relates te ga g 19rsu8%fb§<m adPumpprjthe

tion to,.die-cyt the radially inner. en ortio 122, and that the die
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are joined r.wth an automatic wel ding machine, as shown in
FIG 6, m;sl%@eé:ﬁﬁ?@?&%%rhﬂe 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 wel ded by the automatic wel ding nachine. However, in the

conventionghckgpﬁhhpgmtsince the main
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




plate 110 is of a flat disk, adjacent main plates are adhered and attracted
to 1 each other in the case where the nain 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 main plate is also raised and transferred
together to cause problens such as error interruption of the welding

machi ne. Sedils otbetie the dapeewhieon thbempie g@atesi axe pile@nolh ahebgeothirdgs i n
vi ew of the above drawbacks of the prior art. It is, therefore, an object
of the predestribedvabdveon Acopdioglyjevhem eacip enkeaf thiei mhix phates dl10ng ta be
lifetime of a die for formng a blade and 10 prevent error interruption of
a wel di ng raised.n adjasehbvasnmlathiist alsp rgisedranst themsfeorred kogethbe tabawse
drawbacks of the prior art, according to a fjrst aspect of the present

i nvent i on, Prailemsisuichras exrarinieriyieon ef theywelding maghinel i ke main plate, a
bl ade joined to the main plate, and a side plate having a suction port,
characterized in that a boss hole is forned in a central portion 15 of the
main platefor atta riin & boss whi ch engages with a punp shaft to the
boss hol e, ?Sé’frﬁog Q{’gﬁ PBrtion is forned around the boss hole, which is
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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
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.




being raised together, and error interruption of a welding machine is 25
prevented to enhance productivity of inpellers. Inthis 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 mMmmto 0.4 nm 2 According to a second aspect of the present

i nvention, thereAcsordpigvicded sacondpadpeet dfathegpresdhskidvekgionai fhatkaie, a

bl ade joined to the nmain plate, and a side plate having a suction port,
char act er i pewvided ahampellexdiatihg a dishdikenchipplateon lihde heinbdadehehhain i s
joined to the main plate is rounded. 5 Thus, a radially inner end portion
of the bl apkatehard 3 @dpcplaéejhamme sugtion [irht characteyizedeih thatcorddizgly
when the b] ade | s, formed die-cutti ng ~a sheet_nmetal material, no | arge
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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 is 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 1mpellers 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 1s a vertical cross-sectional view showing a conventional
impeller.

FIG. 6 is a schematic view showing a state in which main plates of

conventional impellers are piled on one another.




20 inpellers according to an enbodi nent of the present invention are piled
on one another. FIG 3 is a partial enlarged viewof FIG 2. FIG 4 is a
vertical cross-sectional view showing a nultistage punp wusing inpellers
according to the present invention. 25 FIG 5 is a vertical cross-sectional
view showi ng a conventional inpeller. FIG 6 is a schematic view show ng a
state in which main plates of conventional inpellers are piled on one
anot her. 3 Best Mdde for Carrying Qut the Invention An inpeller according
to an enboBesteModeffor Karpyagedut the bwendronni || be descri bed bel ow in
detail with reference to FIGS. 1 through 3. FIG 1 is a 5 vertical
cross-secti onal Anampsilon angoredingtoein embadonent of the paeseatbouenton voil t he
present |nve ";bﬂ)@ﬂ’g" 2.is a.schematjc view _show ng a state in which
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10  joined to the main plate 10, and a side plate 30 having a suction port. A

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 main 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.




shown in FIGS. 2 and 3, when the main plates 10 are piled on one another, a
gap d is forned 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 forned between adjacent main plates 10 to
t hereby prevent these main plates 10 from being adhered or attracted to

each other. Thuln the]pesont EaibodinRnes ad Ghakm P et gdrddiallybpineg dm sed
together, and error interruption of a welding machine is prevented to

enhance pr pdrtedns/22 pf thé blades| 2ewhick2ardipined td thdmagaplate B0 axe eqondal.y
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I npell ers, as shown in according to the ptfesent I nvention w be
descrited whiobtusd gaglace to FIG 4.

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
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 is produced by press-forming a steel




FIG 4 is a vertical cross-sectional view show ng a nultistage punp using
i npel l ers according to the present invention. In the multistage punp 15
according to the present enbodi ment, a plurahty of internedi ate casings 42
connected to each other is housed in an outer casing 41, and inpellers 1
attached to a main shaft 43 are housed in respective internedi ate casi ngs
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casing 41.  The | ower casing 45 has a suction p a di’s
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spline shaft portion and has a plurality of keyways forned in par el to
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the main sirelief glate Weand €86 sidesfidte 48. Thus, the pumping liquid is pressurized

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,

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




punping liquid is introduced into a suction portion of a subsequent
inpeller 1 10 through a passage fornmed by the return vanes 49 interposed
between the relief plate 47 and the side plate 48. Thus, the punping
liquid is pressurized by each stage of the inpellers 1, recovered in
pressure while flowi ng through a passage forned by each stage of the
return vantse 48aimnglate nal rqurdekc haAgestdidglomwhen dilec hiade iBofdrndéd f t he
| ower casing 45 to the exterior of the punp. 15 Wile the present invention
has been ddeceutibog aishleet sfedabnmadetial thelargetoadsrant apphieddb,a diecpqtrsent
invention is not limted to the above enbodinent. Thus, it would be

appar ent tiatdiegnt oihe nadiallyc innem endapotsion. maBbushét és rpasisitleuto deqracet i ng
fromthe technical .concept of the present _inventjon. 20 As descri bed

above, acca®brasiep of thadie poxtian. | Therefors it 35 mossible te prolome: a detimer of ned
around bgss. hole,. a gap is forned, between, adj gcent main plates when the
mai n pl te@"eaﬁh@ PATGoR %FESHE%%PF@QCt%@r&‘WI@i&é%n when the main plates
are piled on one another before the blade is joined to the main plates, a
gap is forned between adjacent main plates to thereby prevent these 25 nmain

plates fro | . attracted to each other. Thus, adjacent main
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pl ates are preven ng rai sed together, and error interruption of
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Further, a radi ner end portio Ichi1s join
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die-cutting a sheet ne material, no large |loads are applied to a die

portiog to die-cut the radially inner end portion. Thus, it is possible to
reduce abrasion of the die portion. Therefore, it is possible to prolong a
lifetime of




5 the die portion and enhance productivity of inpellers. Industrial
Applicability The present invention can suitably be used for an inpeller
manuf actured by press-formng a sheet netal material. 10 7 CLAIMS 1. An

i npel l er having a disk-like main plate, a blade joined to said main plate,
and a side plate having a suction port, characterized in that: 5 a boss
hole is formed in a central portion ofL&3ME 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 forned in said main
plate, by drawing. 10 2. The inpeller as recited in claim1, characterized
in that when a 84 Anaimpellext basing pl diskdike mainl plitenadlaedarjoiredr to aaighp
formed by said step portions of adjacent main plates is set to be in a
rage of 0.Bawnhplatey andmpide plafe hapae apuetien nerta characterized mithat) ate, a
bl ade %ﬁined to said 5 nai? plate, and a sjde plate having a suctiqgn
port, characteri2ePssnholeats Tarmedim py ceniral nostopoef isail anaimiplaty fere
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i mpel | ers fymed in said main plate, by drawing.

10 2. The impeller as recited in claim I, characterized in that when a
plurality of main plates are piled on one another, a gap formed by said step

portions of adjacent main plates is set to be in a rage of 0.3 mm to 0.4 mm.

3. An impeller having a disk-like main plate, a blade joined to said
15 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.

4. A multistage pump characterized by comprising a plurality of
20 intermediate casings, impellers, as recited in any one of claims 1 thorough 3,

housed in respective intermediate casings, and a main shaft for supporting

said impellers.




