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DESCRI PTI ON MULTI STAGE PUWP Technical Field 5 The present invention rel ates
to a nultistage punp, and nore particularly to a nultistage punp having a
plurality of internediate casings forned by press-formng a steel plate.
Background Art 10 There has heretofore been known a nultistage punp having
a plurality of internediate casings fornmed by press-formng a steel plate,
and inpellers housed in respecti vVOESCRIPFINDAL € casings. FIG 7 is a
vertical cross-sectional view showing a structure including internediate

casings in a conventional nultiMUAJEISTAGE PEIMAown in FIG 7, inpellers
101 are 15 housed in the internediate casings 100. The internediate casing
100 has a «cylindrical side portion 102, a fitting portion 103 forned
substantially into_a_ _signoid shape, and a bottom portion 104 extendi ng
radi al |y i Agelmical Bigldhe fitting portion 103. An axial end face 102a and
an inney surface_102b of a cylindrical side 20 portion 102 of an adjacent
i nter neYi at e castBf BFeSeRd| gaventiairglateqi th a hmultitagengump,t iaovd 106re The
i nner surface.120b of the | i ndrical _side portion 102. of the adjacent

i nt er medi aP&rt P\Elg tora mpHstRge PRI Sayving, a Rl ﬁémt@uwdmei casiggsn
signmoid shape forma recess in %éﬁﬂqgn Oring 110 is fitted. The fitting
portion 105 OF % PePIHSHoRBradss e €is formed by buckling a 25 steel

pl ate through press form ng. However, when the fitting portion 103 of the
intermediate casing is fornmed by press form ng, the shape of the recess

for the OBE@E%HI&I#@M ely to be fixed due to variations of the hardness
or the thickness of a casing material, 1

10 There has heretofore been known a multistage pump having a
plurality of intermediate casings formed by press-forming a steel plate, and
impellers housed in respective intermediate casings. FIG. 7 is a vertical
cross-sectional view showing a structure including intermediate casings in a
conventional multistage pump. As shown in FIG. 7, impellers 101 are

15 housed in the intermediate casings 100. The intermediate casing 100 has a
cylindrical side portion 102, a fitting portion 103 formed substantially into a
sigmoid shape, and a bottom portion 104 extending radially inward from the
fitting portion 103.

An axial end face 102a and an inner surface 102b of a cylindrical side

20 portion 102 of an adjacent intermediate casing are held in contact with the
fitting portion 103. The inner surface 120b of the cylindrical side portion 102
of the adjacent intermediate casing and the fitting portion 103 having
substantially a sigmoid shape form a recess in which an O-ring 110 is fitted.
The fitting portion 103 of the intermediate casing is formed by buckling a

25  steel plate through press forming.

However, when the fitting portion 103 of the intermediate casing is
formed by press forming, the shape of the recess for the O-ring is unlikely to

be fixed due to variations of the hardness or the thickness of a casing material,



and thus it

Furt her,

a die for press formng is required to have high accuracy.

Is difficult to obtain a stable shape of the fitting portion.

Furthernore, since a special Oring 110 that is fitted into the shape of
the fitting portion 103 is required, cost rises problematically. 5
Di scl osure of Invention The present invention has been nade in view of the

above drawaadkthusdt i¢ Biffipaltdo dbthin histalfle SHAeaffIhe ﬁhtﬁhgoﬂ%ﬁﬁﬁl ofp,R

present invention to provide a mnultistage punp which can mal ntain stgfil e
seal i ng capaflid iféry presh f6rabing 19 ragairedcto havarhight aedRACH! e Fedthdignard can
enpl oy a general -purpose Oring which is inexpensive. In order to solve
the above swmwebmskscial Q-mmgpiidrthat tis ficabintonthd shape bf thé fsRChoiod he
present invention, there is provided a nultistage punp having a plural
of i nt er redP3derequired,cost rives pogblemedically: ni ng a steel 15 plate,
characterized in that each of the internedi ate casings has a cylindrical
si de p&tion, a stage flat portion with which an axial end face of an

adj acent
ext endi ng
ext endi ng

[.nt er nedi %gmcéas,i ng is held in contact, a stage side portion
p§ure ol lgyenfenst age f1at portion, and a bottom portion
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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 a multistage pump
having a plurality of intermediate casings formed by press-forming a steel
plate, characterized in that each of the intermediate casings has a cylindrical
side portion, a stage flat portion with which an axial end face of an adjacent
intermediate casing is held in contact, a stage side portion extending axially
from the stage flat portion, and a bottom portion extending radially inward
from the stage side portion, wherein a relief plate having an outer
circumferential end face which is held in contact with an inner surface of a
cylindrical side portion of the adjacent intermediate casing is attached to the
bottom portion of the intermediate casing, wherein the relief plate, the stage
side portion, the stage flat portion, and the inner surface of the cylindrical
side portion of the adjacent intermediate casing form a space in which an
O-ring is fitted.

According to a second aspect of the present invention, there is
provided a multistage pump having a plurality of intermediate casings

formed by press-forming a steel plate, characterized in that each of the
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formed by press-formng a steel plate, characterized in that each of the 2
I ntermedi ate casings has a cylindrical side portion, a stage flat portion
with which an axial end face of an adjacent internmediate casing is held in
contact, a stage side portion extending axially fromthe stage fl at
portion, and a bottom portion extending radially inward fromthe stage

si de porti imtermiediztercasirgs Rhé of cylivdicdlaside podtioAlUhedtagt Tt itRmt Wadh end
face which is held in contact wth an inner surface of a cylindrical side

portion of which adj axiahend faee ofdh aidgacerisnbgniediats agding ik helden Rehigm)
portion of the internedi ate casing, wherein the relief plate, the stage
si de porti anstaghesideapertidmtexpendingnaxially fiven i theestageuflhaqeortiont hnd a
cylindrical side portion of the adjacent internediate casing form10 a
space i n wheidemapontion exfending radidllyinwaail frem the stage side palrltienpuﬂﬁdei#
between a side plate and the relief plate is forned integra with the
relief L pl %ngeg@@é? bamng an ontengisaunferentiah endface which ish Immqf:tacian

[ [ fact imly b I Ng.
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di sposed between internedi gte, casings wth.,hi gh accuracy. Thus, it is
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According to a preferred aspect of the present 1nvention, I stage
punp is chisstaedear i 28de plafeh@id ahBeelbE phitetiBFolled! idt¥@yAlvi A the 28 €

circunferential side is larger than that at an inner circunferential side.
plate.
According to the present invention, a multistage pump can have a
simple structure which can be manufactured simply by press forming.
15  Accordingly, it is possible to readily form a recess for an O-ring disposed
between intermediate casings with high accuracy. Thus, it is possible to
maintain stable sealing capability and stable accuracy. Such a recess for an
O-ring can be changed in shape such that a commercially available O-ring is
fitted in the recess. Thus, since any commercially available O-ring can be
20 wused, cost can be reduced. According to the second aspect of the present
invention, it is not necessary to weld a relief plate and a return vane, and
hence productivity can be improved.
According to a preferred aspect of the present invention, the
multistage pump is characterized in that a height of the return vane at an
25  outer circumferential side is larger than that at an inner circumferential side.
Thus, a passage cross-section is widened at an inlet side of the return vane to
lower a flow velocity and to reduce a loss which would be caused by a step

corresponding to the thickness of the relief plate.
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Thus, a passage cross-section is widened at an inlet side of the return
vane to lower a flow velocity and to reduce a | oss which woul d be caused
by a step corresponding to the thickness of the relief plate. 3 According
to a preferred aspect of the present invention, the nultistage punp is
characterized in that the relief plate is attached to the bottom portion

at a position neAtcirding®uier a0prefRefdd OAbpeet asf tihel PrdkéntIaRveRBbHECthé
radially inner portion of the relief plate and the bottom portion of 5 the

i nt er nedi ammltiatigegpampisichardcteried in Wwhiat theddiuf FhioRs attdched ot fum
portion due to a differential pressure between stages. A differential
pressur e bbotkemnpertigeat avpositionsnpao dtsceaternost poprasswoeasftotfoemf b Wap
pressurized by an inpeller, is applied to an inner surface of the bottom
porti on sobelsveen axpdially inndropentiamof thorelicfiplate ahd thevbdtibomrpmtioncosi de.
However, w.th, the agfﬁ\ée arrangenent, since a gap is _prefornmed between the
bot t omdor tHieoktgraediate casimg agroxding tchan amewnt of defosmation; olthedbettom t he
differential pressure b en.the stages is cancelled by the gap.
Accor di ngl?/?rtf% pe o éf‘ﬁ' Prendiglpressure betwaeBStages-he i nfl uence of the
def ormati on of tRe ttom portion and is not broken, .15 Brief_ Description
1

of Drawings FIG eTS t PESSSUES JReEweep: istagas, | Whichs Hsvwpredueed, by & age
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relief plate 1n a cas ere arelie e and ret'urn vane
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showi ng a structure including
preformed between the bottom portion and the relief plate, the amount of

deformation due to the differential pressure between the stages is cancelled
by the gap. Accordingly, the relief plate is not subjected to the influence of
the deformation of the bottom portion and is not broken.
15
Brief Description of Drawings
FIG. 1 is a vertical cross-sectional view showing a multistage pump
according to a first embodiment of the present invention.
FIG. 2 is a partial enlarged view showing a structure including
20 intermediate casings shown in FIG. 1.
FIG. 3 is a plan view showing a portion of a relief plate in a case
where a relief plate and return vanes are formed integrally with each other.
FIG. 4 is a vertical cross-sectional view showing a structure including
intermediate casings according to a second embodiment of the present
25 invention.
FIG. 5 is a vertical cross-sectional view showing a structure including
intermediate casings according to a third embodiment of the present

invention.



I ntermedi ate casings according to a second enbodi nent of the present 25
I nvention. FIG 5 is a vertical cross-sectional view show ng a structure
including internediate casings according to a third enbodi ment of the
present invention. 4 FIG 6 is a vertical cross-sectional view show ng a
structure including internediate casings according to another enbodi nent

of the present FiieBtisenvertical clodsSsedtivfibl view sRbRESg 88 HAQANRE iNEIRWin
showing a structure including 5 internediate casings of a conventiona

mul ti st ageipienmedBetet chbitesf Greceqalingi bg ShdthHere ehibrRBinead Af MHd i 8Rt punp
according to enbodinents of the present invention wll be described bel ow
in detail wvemtraf.erence to FIGS. 1 through 6. In 10 FIGS. 1 through 6,
li ke or corresponding parts are denoted by the same reference nunerals,
and will not be BHgcrilBadvensicahcrasseectinnal yiewslowing a siruetnre tmtluding

cross-sectjonal view show ng a nultistage punp according to a first

enbodi r%ntlwrmﬁélﬁf@é@émgsi eepnventiongl myaltistage Bumpe punp according to
the present enbodinent, a plurality of internmediate 15 casings 2 is housed
in an outer casing 1, and inpellers 4 attached to a main shaft 3 are

ggrzsgeljnv?g% @ﬁ%ﬁﬁg%%ﬁ’ﬁ’ﬁfgﬁ?ﬁﬁﬁ%gfhi rlntGgar rzrelj?a?gpigts: ﬁ;;s shown
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cylindrg caFrgsde RRESUgN 62 Uiké ot 88SelpGHdiRR PARE #2 AXLERN BY the same
reference numerals, and will not be described below repetitively.

FIG. 1 is a vertical cross-sectional view showing a multistage pump
according to a first embodiment of the present invention. In the multistage
pump according to the present embodiment, a plurality of intermediate

15 casings 2 is housed in an outer casing 1, and impellers 4 attached to a main
shaft 3 are housed in the respective intermediate casings 2.

FIG. 2 is a partial enlarged view showing a structure including the
intermediate casings shown in FIG. 1. As shown in FIG. 2, each of the
intermediate casings 2 in the present embodiment is formed substantially

20 into a cylindrical receptacle. The intermediate casing 2 includes a
cylindrical side portion 21, a protruding portion 22 protruding radially
outward from the cylindrical side portion 21, a stage flat portion 23 extending
radially inward from the protruding portion 22, a stage side portion 24
extending axially from the stage flat portion 23, and a bottom portion 25

25 extending radially inward from the stage side portion 24. The intermediate
casing 2 is produced by press-forming a steel plate.

The protruding portion 22 has an outside diameter larger than the
outside diameter of the cylindrical side portion 21. The stage side portion 24
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radially inward fromthe protruding portion 22, a stage side portion 24
extending axially fromthe stage flat portion 23, and a bottom portion 25
25 extending radially inward fromthe stage side portion 24. The
intermediate casing 2 is produced by press-formng a steel plate. The
protrudi ng portion 22 has an outside dianeter |arger than the outside

di anet er ohas i ayitsiddr dmheter delightly ispialldy tHAe tHeatiesidb ABaRftb: AT dfb

has an outside dianeter slightly smaller than the inside dianeter of the
cyl i ndri catylmdigcglmide portddn 2lhe Biagmge! 4t portior0A3 38 drsamgddBgad t6beasS t o
be perpendicular to the cylindrical side portion 21. The cylindrical side
portion 2Znetpendignlaxitalthemslindriealside pdirton 25 HEhd cylindeichhsidevy drition
stage flat_portion 5 23 of an adjacent internediate casing 2 substantially
over the e?afhaé ajypxigd enddhce Bdaaxhish isdeld e contacs with d stagedtatt portiomd
face of the cylindrical side portion 21 can nmaintain a contacting area
with tRe aff & @ﬁ&a'il@ag%t mtafmﬁg%attpdws%? substantagldy favsr theemte afagey be
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21. Arelie 30 is. agttached, tg.the bott ortion 25 o e
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!tﬂtee;gﬁjlefzyﬁlte 5 & féiéj:fzal t %gnug d Ifjed t he\%t;afl i ef .plat go
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reliefigpl aéﬁirﬁﬁicél@ﬁleﬁéﬁﬂﬁl gide portion 24, the stage flat portion 23, and
the inner sSurface of the cylindrical side portion 21 of the adjacent

i nternedi at e casAngelieffl @laed SaGE attiachvlli €8 e Botidie HBrtién f 25t 6. thEhus,
according to the present invention, the 20 internedi ate casing 2 has a
si npl e st rimtérmedisite chsingn?2 thy weldihgct Reedrn vanes 34 are interposed between
the relief plate 30 and a side plate 32 and welded to the relief plate 30 and the
side plate 32. An outer circumferential end face 30a of the relief plate 30 is
15 held in contact with an inner circumferential surface of a cylindrical side
portion 21 of an adjacent intermediate casing 2. The relief plate 30, the
stage side portion 24, the stage flat portion 23, and the inner surface of the
cylindrical side portion 21 of the adjacent intermediate casing 2 form a space
in which an O-ring 40 is fitted. Thus, according to the present invention, the
20 intermediate casing 2 has a simple structure which can be manufactured
simply by press forming. Accordingly, it is possible to readily form a recess
for an O-ring disposed between adjacent intermediate casings with high
accuracy. Thus, it is possible to maintain stable sealing capability and
stable accuracy. Such a recess for an O-ring can be changed in shape such
25 that a commercially available O-ring is fitted in the recess. Thus, since any

commercially available O-ring can be used, cost can be reduced.

A liner ring 42 is attached to an inner edge portion 26 of the bottom

portion 25 of the intermediate casing 2, and a small gap is formed between



sinply by press formng. Accordingly, it is possible to readily forma
recess for an Oring disposed between adjacent internediate casings with
hi gh accuracy. Thus, it is possible to maintain stable sealing capability
and stable accuracy. Such a recess for an Oring can be changed i n shape
such 25 that a comrercially available Oring is fitted in the recess. Thus,

since any tlohmer aing 42 avdid sidtteorOpoitien GEthBanysdlibr £0SThéAhdrerihgdisced.
Aliner ring 42 is attached to an inner edge portion 26 of the bottom

portion 25pudventie wateehaeilignh higlapiregsue feoid lealsimgl iht@ dide bactierd pBetidet ween
6 the liner ring 42 and a suction portion of the inpeller 4. The liner ring

42 prevents wat Buring/operationi efthermssapr a pumpingehdpidgdsaviw fidie assindtiomn
portion. During gperation of the punp, a punping liquid drawn from a
suction pEt g@ (e &6 A) 15) presspriced thy thel impelless i4ipetated byt themaid by
t he mair$n %%%ﬂ ’I;ihe The pr_esauri zed punping liquid is introduced into a
sucti o pof - of B¢ BYRSSHEFERPURPEIE Bawd singresncedinse agaictionmpertion t he
t 34. interp: b h lief plate. 30 and th i de pl at
52 Thus. G SUBEREHRS THORI § SABeE aaEease foaeR by goresre haneRsd | er s
4, ' ile,.f i h f b h
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is folded into return vanes 36a. S0 as to formthe return vanes 36a and the
relief plafle dadyiosePtheapagi@l |y with each other. Thus, it is not necessary

to weld arelief plate and return vanes, and hence productivity can be
i npr oved. In this case, the relief plate and the return vanes may be formed
integrally with each other. FIG. 3 is a plan view showing a portion of a relief
plate 36 in a case where a relief plate and return vanes are formed integrally
15  with each other. In the relief plate 36 shown in FIG. 3, a disk-like steel plate
is folded into return vanes 36a so as to form the return vanes 36a and the
relief plate body 36b integrally with each other. Thus, it is not necessary to
weld a relief plate and return vanes, and hence productivity can be improved.
FIG. 4 is a vertical cross-sectional view showing a structure including
20 intermediate casings according to a second embodiment of the present
invention. When the return vanes 36a and the relief plate body 36b are
formed integrally with each other as shown in FIG. 3, steps corresponding to
the thickness of the relief plate body 36b are formed at base portions of the
return vanes 36a. The steps enlarge the passages abruptly to cause a loss.
25  Accordingly, in the second embodiment, as shown in FIG. 4, the height hl of
the return vanes 36a at inlet sides, i.e., the height of the return vanes 36a at

outer circumferential sides is larger than the height h2 of the return vanes

36a at outlet sides. Thus, passage cross-sections are widened at the inlet
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FIG 4 is a vertical cross-sectional view showing a structure including 20
I nt ermedi ate casings according to a second enbodi nent of the present

i nvention. Wen the return vanes 36a and the relief plate body 36b are
formed integrally with each other as shown in FIG 3, steps corresponding
to the thickness of the relief plate body 36b are forned at base portions
of the rebides tedower B@flowheclséiepanditbaedacd fiee RAgsages abruptly to cause
a loss. 25 Accordingly, in the second embodi nent, as shown in FIG 4, the
hei ght hl of thEIGebusm venizal 3fassadectiohal viswishowinga stih@ubeisdudaig t he
return vanes 36a at outer circunferential sides is larger than the helght
h2 of the Mdepmediaigesasidgs accoudingt tei aethirdhembodimeage of r thes -mesenpns
are widened at the inlet 7 sides to |lower the flow velocity and to reduce
the | oss. MvENtn. s A prmping hguid presuizashhy thecimpbler dg & mtroduced

I ncl udi according to a third enbodi nent of the
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subsequent ShmpEPPier. AR GERane o the diraspmiceL Aulbis wdiodt wsd berk sife | i o
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portions of the bottom portion 25 th the return vanes 34 so as to cause

breakage oprdseardsidedivicd radiallyoutkardqretidhngla/radidlly iewak&8 pR%tion. If
enbodi nent, the relief plate 30 and the bottom portion 25 are welded at a
portion W theaantduntooft deformiationr isi Iargeotleen an excessive stress is produced at

welding portions of the bottom portion 25 with the return vanes 34 so as to
cause breakage of the bottom portion 25.

15 Accordingly, in the present embodiment, the relief plate 30 and the
bottom portion 25 are welded at a portion W near the outermost portion so as
to form a gap between a radially inner portion of the relief plate 30 and the
bottom portion 25. The size d of the gap is set so as not to deform the relief
plate 30 provided adjacent to the bottom portion 25 even if the bottom portion

20 25 is deformed due to a pressure produced by the impeller 4b. Specifically,
the size d of the gap is set such that the bottom portion 25 is brought into
light contact with the relief plate 30 or otherwise is not brought into contact
with the relief plate 30 even if the bottom portion 25 is deformed. A
differential pressure between the stages, which is produced by a pressure of

25  the fluid pressurized by the impeller 4b, is applied to an inner surface of the
bottom portion 25 so as to expand the bottom portion 25 toward the low
pressure side. However, since a gap d is preformed between the bottom

portion 25 and the relief plate 30, the amount of deformation due to the



to forma gap between a radially inner portion of the relief plate 30 and
the bottom portion 25. The size d of the gap is set so as not to deform
the relief plate 30 provided adjacent to the bottom portion 25 even if the
bottom portion 20 25 is deforned due to a pressure produced by the inpeller
4b. Specifically, the size d of the gap is set such that the bottom
portion 25differentiahhpressuge bieghéercothi@chtafieshis hearn@llled W atlfe 3gapr d.
otherwise is not brought into contact wth the relief plate 30 even if the
bot t om por fAcerrdRiglys thiefreliefeplaté 30dafthehahto she hotioaupertieh \B5ehy twaeldiaigges,
which is produced by a pressure of 25 the fluid pressurized by the inpeller
4b, is appit the pertaen Wmearstief ertermiost pertiowis oot subjdcted 25 the inBuéewce
expand t he tt portion 25 toward the |ow_ pressure_side. However, since
a gap d i sorﬁﬁw gg}%ala&& the hettpsy pertion 36t and iopobhaoker ki tlis qasat e

30, the anopun he 8 differential pressure between
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the present inventionis not [imted to the a odi nents.
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departing fromthe technical concept of the present invention.
descri bed wmhadeethaenorwithout depheting deemt theé te¢liniesl cancaptt 6f thgHrehorio can

have a sinple structure which can be manufactured sinply by

1nvention.

As described above, according to the present invention, a multistage

pump can have a simple structure which can be manufactured simply by

15 press forming. Accordingly, it is possible to readily form a recess for an

O-ring disposed between intermediate casings with high accuracy. Thus, it

1s possible to maintain stable sealing capability and stable accuracy. Such a

recess for an O-ring can be changed in shape such that a commercially

available O-ring is fitted in the recess. Thus, since any commercially

20  available O-ring can be used, cost can be reduced.

Industrial Apphcability
The present invention can suitably be used for a multistage pump
having a plurality of intermediate casings formed by press-forming a steel

25 plate.



15 press formng. Accordingly, it is possible to readily forma recess for
an Oring disposed between internedi ate casings with high accuracy. Thus,
it is possible to maintain stable sealing capability and stable accuracy.
Such a recess for an Oring can be changed in shape such that a
cormmercially available Oring is fitted in the recess. Thus, since any
commercially 20 available Oring canChbaINEed, cost can be reduced.

I ndustrial Applicability The present invention can suitably be used for a
mul ti stage punp having a plurality of internediate casings formed by
press-formng a steel 25 plate. 9 CLAIMS 1. A nultistage punp having a
plurality of intbrdednultestegei pipwp havimgl s \plprasty- obrimtemnedinte sdasphgs e,
characterized in that: 5 each of said internedi ate casings has a

cyl i ndri calormesdby Bresspherming arstgel plase, charactenizedin thiatch an axial end
face of an adjacent interpediate _casing. is Eel d in_contact, a stage side

porti o ext endi ngrx 04|34 riptermedigte cagingst has 3 svlingsical side, newtioema
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si de portighoafsid@hertsis acent internedi ate casing forma space in which an
Oring is fitted. 2. A multistage punp having a plurality of internediate

casi ng9 wherein a relief plate having an outer circumferential end face which

is held in contact with an inner surface of a cylindrical side portion of said

adjacent intermediate casing is attached to said bottom portion of said
intermediate casing,

wherein said relief plate, said stage side portion, said stage flat

15 portion, and said inner surface of said cylindrical side portion of said adjacent

intermediate casing form a space in which an O-ring is fitted.

2. A multistage pump having a plurality of intermediate casings
formed by press-forming a steel plate, characterized in that:

20 each of said intermediate casings has a cylindrical side portion, a
stage flat portion with which an axial end face of an adjacent intermediate
casing is held in contact, a stage side portion extending axially from said
stage flat portion, and a bottom portion extending radially inward from said
stage side portion,

25 wherein a relief plate having an outer circumferential end face which
is held in contact with an inner surface of a cylindrical side portion of said
adjacent intermediate casing is attached to said bottom portion of said

intermediate casing,
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formed by press-formng a steel plate, characterized in that: 20 each of
said internedi ate casings has a cylindrical side portion, a stage flat
portion with which an axial end face of an adjacent internediate casing is
held in contact, a stage side portion extending axially fromsaid stage
flat portion, and a bottom portion extending radially inward from said

stage side portiwheréin wail aielief platd, eéaidl stfzehaiddPortloRUsRd stage flat
circunferential end face which is held in contact with an i nner Surface of

a cyl i ndri paitic,dmdsaitd innesfsusfaicd of adj heylividricdleaside Poatien odshiadfacent
attached to said bottomportion of said intermediate casing, 10 wherein
sai d rel i eintgrmediategiaging foym gisgaceir whach and) dirsg Bofttbtlat  portion, and
said inner surface of said cylindrical side portion of said adjacent

i nt er medi at e casWhgreigr aretwpacang intarwesedet@eenrmyside plate and saidrelief a
return yvane, i nterposed. bet n a side plate and said relief 5 plate is

f or med 9 nt Biataps formedyi g\é\'-ielf!éﬁ’i'@ sdedief platghe nul ti st age punp as recited
in claim2, characterized in that a height of said return vane at an outer
circunferential side is larger than that at an inner circunferential side
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said int er%%%ﬁeﬂér&ﬁﬁf%ﬁ%ﬁ%{&ﬂ_”g to an anmount of deformation of said

bottom portion due to ential pressure between stages. 11
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4. The multistage pump as recited in any one of claims 1 through 3,
characterized in that said relief plate is attached to said bottom portion at a
position near its outermost portion so as to form a gap between a radially
inner portion of said relief plate and said bottom portion of said intermediate

15 casing according to an amount of deformation of said bottom portion due to a

differential pressure between stages.
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