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If the bottom wall 2 is deformed to a large extent, then welded spots 10
between the return BACKGROUND OF THE INVENTION                        blade
8 and the bottom wall 2 may be subjected to excessive stresses that may rip
off the welded The present invention relates to an interstage   5   spots
10. To prevent the bottom wall 2 from being casing for a pump made of sheet
metal, and more    deformed excessively, the interstage casing has a
particularly to an interstage casing for a pump    stiffener plate 2A
welded to the bottom wall 2. The made of sheet metal and pressed to shape
for use   return blade 8, the side plate 9, and the bottom in a multistage
centrifugal pump.                  wall 2 are also increased in thickness
to prevent Conventionally, there is known an interstage   10  them from
being deformed excessively. casing for a pump in which a casing is formed
of       FIG. 3 of the accompanying drawings shows in sheet metal such as a
stainless steel plate and    cross section an interstage casing including a
manufactured by press work.                        spherical bottom wall 2
so that the wall thickness This type of interstage casing is shown in FIG.
thereof becomes relatively thin. Those parts shown 2 of the accompanying
drawings. As shown in FIG.   15  in FIG. 3 which are identical or similar
to those 2, the interstage casing is of a cylindrical recepta-  shown in
FIG. 2 are denoted identical or similar cle-like structure comprising a
cylindrical side wall  reference characters. 1 and a bottom wall 2 on an
end thereof (on            FIG. 4 of the accompanying drawings shows in
righthand side) which is connected to a next inter-  fragmentary cross
section a vertical-shaft multi- stage casing. The axial ends of the
cylindrical  20  stage centrifugal pump comprising interstage cas-
receptacle-like structure are machined into a bot-  ings each of the
structure shown in FIG. 2. The tom end surface 3 joined to the bottom wall
2 and  interstage casings are assembled together by a an open end surface
4. The bottom wall 2 has a     fastening band 15. The multistage
centrifugal pump radially outer cylindrical surface 5 to be fitted in the
includes a discharge port 16 and a cable 17. next interstage casing,
providing a spigot joint. The   25  When the multistage centrifugal pump is
in open end surface 4 has a radially inner cylindrical  operation, the
liquid to be pumped is drawn from a surface 6 fitted over the radially
outer cylindrical  suction port (not shown) and pressurized by the surface
5 of a preceding interstage casing, provid-  successive impellers 7. The
pressure head of the ing a spigot joint. These surfaces 5, 6 are also
liquid is restored as the liquid passes through each machined to desired
dimensional accuracy.     30  of the return blades 8. Finally, the liquid
is dis- The interstage casing houses an impeller 7      charged out of the
pump through the discharge having an inlet end disposed in the opening of
the  port 16. cylindrical side wall 1 which is defined by the open   Of
various forces induced by the liquid pres- end surface 4. That is, the
inlet side of the impeller  sure and pressure differences applied to the
inter- 7 is disposed in confronting relation to the reverse   35  stage
casings, the most problematic would be the side of the bottom wall 2 of the
preceding inter-  force imposed by the interstage pressure differ- stage
casing. The interstage casing also accom-    ence acting on a flat portion
normal to the shaft modates a return blade 8 with a side plate 9 joined
between adjacent ones of the interstage casings. thereto, the return blade
8 being welded at plural  Heretofore, such force has not caused any sub-
spots 10 to the surface of the bottom wall 2 which   40  stantial problem
because the interstage casings are faces the impeller 7.
formed by casting. The impeller 7 can be rotated by a shaft 11. A     As
described with reference to FIG. 2, how- liner ring 12 is attached to the
bottom wall 2. A  ever, the interstage casing pressed from sheet shaft
sleeve 14 is fitted over the shaft 11. The side  metal suffers various
drawbacks when the bottom plate 9 is mounted on the shaft sleeve 14 through
a   45  wall 2, which corresponds to the flat portion re- bearing or
bushing 13.                             ferred to above, is deformed. More
specifically, the When the multistage centrifugal pump is in      pressure
P that has been increased by the impeller operation, the liquid to be
pumped is pressurized  7 is applied to the bottom wall 2, thus deforming by
the impeller 7, passes through a passage de-    the bottom wall 2 radially
inwardly toward the low- fined in the return blade 8 between the side plate
9   50  er-pressure side. When the bottom wall 2 is thus and the bottom
wall 2, and is led to a next impeller  deformed, very large stresses are
developed in the by which the liquid is further pressurized. The    welded
spots 10 between the bottom wall 2 and the pressure of the liquid is
applied to the reverse side  return blade 8. of the bottom wall 2 as
indicated by the arrows P,     Consequently, the pressure that can be in-
tending to deform the bottom wall 2 radially in-  55  creased by a single
impeller is determined by the wardly toward the lower-pressure side (toward
the  extent to which the flat portion (bottom wall) is lefthand side in
FIG. 2).                          deformed. Therefore, the interstage
casing cannot be greatly increased in size, and should require a 2    
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thickness.                      other. On the other hand, the spherical
bottom wall      Consequently, the welded spots between the that has a
spherical shape to thereby reduce de-  return blade and the side plate
welded to the formation and is employed to make the thickness   bottom wall
are not affected by the deformation of relatively thin, as shown in FIG. 3,
is also disad-   5   the bottom wall. The welded spots are thus pre-
vantageous in that the return passage for the liquid  vented from being
ripped off under stresses which is not of a good shape, resulting in a
reduction in  would otherwise concentrate on the welded spots. the
performance of the pump.                         The above and other
objects, features, and JP-A-62 251 497 shows an interstage casing
advantages of the present invention will become for a pump which comprises
a cylindrical side wall  10  apparent from the following description when
taken for housing an impeller and a bottom wall joined to  in conjunction
with the accompanying drawings said cylindrical side wall and extending
around an  which illustrate a preferred embodiment of the inlet for the
impeller wherein said bottom wall has a  present invention by way of
example. return blade fixed thereto at the opposite side thereof from said
impeller, wherein said bottom   15  BRIEF DESCRIPTION OF THE DRAWINGS wall
has a central region which has a spherical or conical shape.
In the drawings: DE-A-38 16 280 shows a housing portion for       FIG. 1 is
a fragmentary cross-sectional view of centrifugal pumps which consist of
two nested form  an upper half of an interstage casing according parts
wherein the form parts comprise different  20    to an embodiment of the
present invention; >   outer diameters.
FIG. 2 is a fragmentary cross-sectional view of an upper half of a
conventional interstage cas- SUMMARY OF THE INVENTION
ing; FIG. 3 is a fragmentary cross-sectional view of In view of the
aforesaid conventional problems,  25    an upper half of another
conventional interstage it is an object of the present invention to provide
an  casing; and Interstage casing made of sheet steel which is       FIG. 4
is a longitudinal cross-sectional view of a prevented from suffering
problems due to the de-    multistage centrifugal pump with conventional
formation of a bottom wall corresponding to a flat  interstage casings.
portion between adjacent interstage casings, caus-  30 ed by forces induced
by the pressure difference   DETAILED DESCRIPTION OF THE PREFERRED
generated between adjacent interstage casings,    EMBODIMENT and which is
particularly prevented from the rip-off of welded spots between the bottom
wall and a        An interstage casing for a pump made of sheet return
blade.                                35  metal according to an embodiment
of the present To achieve the above object, an interstage    invention will
be described with reference to FIG. 1. casing for a pump as claimed in
claim 1, and/or a     FIG. 1 shows in fragmentary cross section an
multistage centrifugal pump as claimed in claim 5  upper half of an
interstage casing according to an are provided. Prefered embodiments of the
inven-  embodiment of the present invention. The inter- tion are shown in
the dependent claims.       40  stage casing is formed of sheet metal such
as a The interstage casing further includes two side  stainless steel plate
and used particularly in a plates, the return blade being sandwiched and
multistage centrifugal pump. welded between the side plates, defining a
pas-       As shown in FIG. 1, an interstage casing is in sage between the
side plates, one of the side     the form of a deformed cylindrical
receptacle-like plates being welded to the bottom wall near an   45  body
20 comprising a cylindrical side wall 21 hav- outermost peripheral portion
thereof, the central  ing a thickness t. The cylindrical side wall 21 has,
region of the bottom wall being spaced from said  around its opening, an
end surface 22 and an inner one of the side plates by a gap.
surface 23 serving as the female member of a With the above structure,
during operation of  spigot joint. Between the cylindrical side wall 21 the
pump, the interstage pressure difference devel-  50  and a bottom wall 24,
there are provided a cylin- oped by the impeller is applied to the bottom
wall.  drical portion 25 joined to the bottom wall 24 and However, since
the central region of the bottom   having an outside diameter slightly
smaller than the wall projects conically or spherically radially in-
inside diameter of the cylindrical side wall 21, a wardly toward the
impeller by a distance corre-   relief portion 26 smaller in diameter than
the cylin- sponding to the extent to which said bottom wall is  55  drical
portion 25, and a flat portion 27 joined to the deformable under an
interstage pressure differ-   relief portion 26 and serving as an end
surface ence, the distance and the extent to which the    near the bottom
wall 24. The cylindrical portion 25 bottom wall is deformable substantially
offset each  serves as a male member of a spigot joint. The flat 3    
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cylindrical side wall 21 are   toward the impeller by the distance [err]
Consequent- integrally joined to each other through a projecting  ly, the
distance [err] by which the bottom wall 24 portion 28 projecting radially
outwardly. The projec-  projects and the extent to which it is deformed
ting portion 28 has an outside diameter larger than  under the interstage
pressure difference substan- the outside diameter of the cylindrical side
wall 21,   5   tially offset each other. providing a region to engage the
end surface 22 of   The welded spots 33a through 33d between an adjacent
interstage casing. The difference, de-  the return blade 32 and the side
plate 33 that is noted at h, between the outside diameters is ap-  joined
to the bottom wall 24 remotely from the proximately twice the thickness t.
The bottom wall  impeller closely to the outermost peripheral portion 24
has a central flange 29 to which a liner ring 30   10  35, are not
subjected to the influence of the de- is attached. The liner ring 30 is
spaced a small gap  formation of the bottom wall 24. These welded from an
inlet end of an impeller (not shown).     spots are thus prevented from
being ripped off by The bottom wall 24 of the interstage casing    stresses
that would otherwise be developed. body 20 comprises a conical body 31
extending        In the above embodiment, the interstage casing toward a
hole 24A in which the liner ring 30 is  15  body 20 has the relief portion
26 lying between the inserted. Specifically, the central region of the bot-
bottom wall 24 and the cylindrical side wall 21, tom wall 24 projects
toward a casing interior 21A in  joined to the bottom wall 24, and having
an outside which an impeller is housed. The projecting dis-  diameter
slightly smaller than the inside diameter tance [err] is a predetermined
dimension so that the  of the cylindrical side wall 21. However, the
present side plate 33 adjacent to the bottom wall 24 is not  20  invention
is also applicable to an interstage casing deformed even if the bottom wall
24 is deformed   that dispenses with the relief portion 26. by the pressure
generated by the impeller. That is,  The same advantages as those described
the projecting distance a is a predetermined dimen-  above can be attained
if the central region of the sion so that the bottom wall 24 is brought in
slight  bottom wall 24 projects spherically. contact with the side plate 33
adjacent to the   25  Alternatively, the region of the bottom wall 24
bottom wall 24 or is not brought in contact with the  radially inward of
the outermost peripheral portion side plate 33. More specifically, the
projecting dis-  35 may be of a concave shape such that it is tance [err]
is about 0.8 or more times the extent to  spaced from the side plate by a
gap. which the bottom wall 24 can be deformed under       As described
above, according to the present the pressure developed by the impeller, and
is the   30  invention, the central region of the bottom wall extent to
which the bottom wall 24 does not come  projects conically or spherically
by a distance that close to the impeller excessively.
corresponds to the extent to which the bottom wall The pressure of the
liquid that has been gen-  is deformed under the interstage pressure
differ- erated by a preceding impeller (shown on the left-  ence.
Therefore, the deformation of the bottom wall hand side in FIG. 1) is
introduced into a passage   35  that is developed under the pressure
generated by 32A defined in a return blade 32 of a guide vane  the impeller
is borne by the casing body itself only, sandwiched and welded between side
plates 33,     without affecting the welded spots. Accordingly, the 34. The
liquid is then guided from the passage 32A  welded spots are prevented from
being ripped off. to a next impeller (not shown). The side plate 33 is  The
return blade, or the return blade section of welded or otherwise fixed to
the bottom wall 24   40  a guide vane, is sandwiched and welded between
near an outermost peripheral portion 35. The side  the side plates,
defining the passage for the liquid plate 33 is welded to the return blade
32 at plural  to be pumped, and one of the side plates is welded spots 33a
through 33d.                            to the bottom wall of the
interstage casing body During operation of the pump, the liquid flows  near
the outermost peripheral portion. The welded through the return passage 32A
in the preceding   45  spots between the return blade and the side plate
interstage casing (on the lefthand side in FIG. 1),  are prevented from
being ripped off under stresses and is introduced into the inlet of the
non-illustrated  which would otherwise concentrate on the welded impeller
housed in the interstage casing 20. The  spots. liquid is then pressurized
by the impeller, flows    Since the passage defined in the return blade
through the return blade passage adjacent to the   50  is not subject to
forces under the liquid pressure, impeller, and is introduced into a next
impeller. At  the return blade and the side plates may be of this time, the
interstage pressure difference devel-  suitable thickness, thus reducing
the weight and oped by the liquid pressure produced by the im-   cost of
the interstage casing. peller acts on the inner surface of the bottom wall
Although a certain preferred embodiment of the 24, tending to push the
bottom wall 24 toward the   55  present invention has been shown and
described in return blade that is attached to the reverse side  detail, it
should be understood that various changes (lower-pressure side) of the
bottom wall 24. How-  and modifications may be made therein without ever,
the bottom wall 24 conically projects inwardly  departing from the scope of
the appended claims. 4    
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Claims                                             5. A multistage
centrifugal pump comprising: a rotatable shaft; 1. An interstage casing for
a pump made of sheet           a plurality of impellers supported in said
metal comprising:                                  shaft; and a cylindrical
side wall (21) for housing an   5    a plurality of series-connected
interstage impeller; and                                      casings each
for enclosing one of said impel- a bottom wall (24) joined to and substan-
lers, each interstage casing having: tially perpendicular to said
cylindrical side wall     a cylindrical side wall (21) for housing an (21)
and extending around an inlet for the         impeller; and impeller, said
bottom wall (24) supporting a   10      a bottom wall (24) joined to and
substan- return blade (32) attached thereto at the op-      tially
perpendicular to said cylindrical side wall posite side thereof from said
impeller, said       (21) and extending around an inlet for the bottom wall
(24) having a central region projec-   impeller, said bottom wall (24)
supporting a ting conically or spherically radially inwardly    return
blade (32) attached thereto on the op- toward said impeller and said return
blade (32)  15  posite side thereof from said impeller, said being
sandwiched and welded between two            bottom wall has a central
region projecting side plates (33; 34), defining a passage (32A)
conically or spherically radially inwardly toward between the side plates
(33; 34), one of said      the impeller housed therein, and side plates
(33) being fixed to said bottom wall       said return blade (32) being
sandwiched (24) near an outermost peripheral portion (35)  20  and welded
between two side plates (33; 34), thereof, said central region of the
bottom wall     defining a passage (32A) between the side (24) being spaced
from said one of the side        plates (33; 34), one of said side plates
(33) plates (33) by a distance (a) corresponding to     being fixed to said
bottom wall (24) near an the extent to which said bottom wall (24) is
outermost peripheral portion (35) thereof, said deformable under an
interstage pressure dif-  25   central region of the bottom wall (24) being
ference.                                           spaced from said one of
the side plates (33) by a distance ([err]) corresponding to the extent to
2. The interstage casing according to claim 1,         which said bottom
wall (24) is deformable un- wherein said distance ([err]) is a
predetermined       der an interstage pressure difference during dimension
so that even if said bottom wall (24)  30  operation of said pump. is
deformed under said interstage pressure difference, said bottom wall (24)
is not brought  Patentanspruche in contact with said one of the side walls
(33) provided adjacent to said bottom wall (24) or is  1.
Zwischen(stufen)GehAuse fur eine Pumpe aus brought in slight contact with
said one of said  35  Metallblech, das folgendes aufweist: side walls (33)
so as not to deform said one of    eine zylindrische Seitenwand (21), urn
ein said side walls (33).                              Laufrad zu
beherbergen bzw. gehiuseartig zu umgeben; und eine Bodenwand (24), und zwar
3. The interstage casing according to any one of       verbunden mit und im
wesentlichen senkrecht the proceeding claims, wherein said bottom   40
zu der zylindrischen Seitenwand (21) und die wall (24) has a central flange
(29) on its radi-   sich urn einen EinlaB flr das Laufrad erstreckt, ally
inner edge, said central flange (29) ex-      wobei die Bodenwand bzw.
untere Wand (24) tends axially inwardly of the interstage casing    eine
RUckfUhrschaufel (32) befestigt daran bei and serves as a supporting member
for sup-         der gegenUberliegenden bzw. entgegengesetz- porting a
liner ring (30).                 45      ten Seite daran von dem Laufrad
trAgt, wobei die Bodenwand (24) einen Mittelbereich be- 4. The interstage
casing according to any one of       sitzt, der konisch odor sphfrisch
radial nach the proceeding claims, wherein between said        innen zu dem
Laufrad hin vorsteht, und wobei cylindrical side wall (21) and said bottom
wall    die RUckfUhrschaufel (32) sandwichartig ange- (24), there are
provided a cylindrical portion   50  ordnet und geschweift ist zwischen
zwei Sei- (25) joined to said bottom wall (24) and having    tenplatten
(33; 34) und einen DurchlaB (32A) an outside diameter slightly smaller than
the      zwischen den Seitenplatten (33; 34) definiert, inside diameter of
said cylindrical side wall      wobei eine der Seitenplatten (33) an die
Bo- (21), said cylindrical portion (25) serves as a    denwand (24)
befestigt ist, und zwar in der male member of a spigot joint, said
cylindrical  55  NAhe eines auBersten Umfangsteils (35) da- side wall (21)
has an open end portion serving     von, wobei der Zentral- bzw.
Mittelbereich der as a female member of a spigot joint.
Bodenwand (24) von der einen der Seitenplat- ten (33) beabstandet ist, und
zwar urn einen 5    
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* Abstand (5) entsprechend dem AusmaB bzw.           wand (24) eine
RUckfUhrschaufel (32) befestigt Grad, um den die Bodenwand (24) deformier-
daran an der gogenlberliegenden bzw. entge- bar ist, und zwar unter einer
Zwischenstufen-      gengesetzten Seite daran von dem  Laufrad
druckdifferenz.                                    trIgt, wobei die
Bodenwand oenen Zentral- !_ui
6       bzw. Mittelbereich aufweist, der konisch oder 2.
Zwischenstufengehause nach Anspruch 1, wo-          spharisch radial nach
innen zu dem darin be- bei der Abstand (a) eine vorbestimmte Abmes-
herbergten Laufrad hin vorsteht, und wobel die sung ist, so daB sogar, wenn
die Bodenwand          RUckflhrschaufel (32) sandwichartig angeord- (24)
unter der Zwischenstufendruckdifferenz        net und geschweiSt zwischen
zwei Seitenplat- deformiert ist, die Bodenwand (24) nicht in  iO    ten
(33; 34) ist und einen DurchlaR (32A) zwi- Kontakt mit der einen der
Seitenwande (33),        schen den Seitenplatten (33; 34) definiert, wo-
die benachbart zu der Bodenwand (24) vorge-         be! eine der
Seitenplatten (33) an die Boden- sehen ist, gebracht wird oder in leichtem
bzw.     wand (24) befestigt ist, und zwar in der Nahe etwas Kontakt mit
der einen der Seitenwinde        eines aulersten Umfangsteils (35) davon,
wo- (33) gebracht wird, um nicht die eine der Sei-  i5  bei der
Mittelbereich der Bodenwand (24) von tenwande (33a) zu deformieren.
der einen der Seitenplatten (33) beabstandet ist, und zwar um einen Abstand
(5) entspre- 3. Zwischenstufongehause nach einem der vor-           chend
dem AusmaB bzw. Grad um das die hergehenden Ansprtche, wobei die Boden-
Bodenwand (24) deformierbar ist, und zwar wand (24) einen Zentral- bzw.
Mittelflansch   20   unter einer Zwischenstufendruckdifferenz wah- K.>
(29) auf ihrer radial inneren Kanto aufweist,       rend des Betriebs der
Pumpe. wobei sich der Mittelflansch (29) axial nach innen von dem
Zwischenstufengehause er-        RevendIcatlons streckt und als ein Trag-
bzw. UnterstUtzungs- glied zum Tragen eines Auskleidungs- bzw.  26  1.
Corps intermediaire de pompe constitue de Futterrings (30) dient.
t8le metallique et comprenant: une paroi laterale cylindrique (21) pour lo-
4. Zwischenstufengehause nach einem der vor-           ger un rotor, et
hergehenden Ansprache, wobei zwischen der              une paroi inferieure
(24) raccordee et sen- zylindrischen Seitenwand (21) und der Boden-  3x
siblement perpendiculaire a ladite paroi latera- wand (24) ein
zylindrischer Tell (25) verbunden    le cylindrique (21) et s'etendant
autour d'une mit der Bodenwand (24) vorgesehen ist, und         entrde pour
le rotor, ladite parol infdrieure (24) zwar mit einem Aufendurchmesser
etwas gro-         supportant une lame de retour (32) qui lui est Ber als
der Innendurchmesser der zylindri-         fixde sur son c8td oppose audit
rotor, ladite schen Seitenwand (21), wobel der zylindrische   35  parol
inferieure (24) ayant une zone centrale Tell (25) als ein mannliches Glied
einer Muf-      faisant saillie de manibre conique ou sph~rique fen- bzw.
Steckverbindung dient, und wobol          radialement vers l'interieur en
direction dudit die zylindrische Seitenwand (21) einen offenen      rotor
et ladite lame de retour (32) etant prise K)   Endteil besitzt, der als ein
weibliches Glied      en sandwich et soudee entre deux plaques einer Steck-
bzw. Muffenverbindung dient.  40       lat6rales (33; 34), en definissant
un passage (32A) entre les plaques latdrales (33; 34), l'une 5.
Mehrstufenzentrifugal- bzw. -kreiselpumpe, die      (33) desdites plaques
lat6rales dtant fixWe a folgendes autweist:
ladite paroi infdrieure (24) a proximite de sa elne drehbare Welle;
partie p6riphnrique externe (35), ladite zone eine Vielzahl von Laufradern,
und zwar getra-  45   centrale de la parol inferioure (24) 4tant espa- gen
in der Welle; und                              cde de ladite premibre
plaque laterale (33) eine Vieizahl von in Reihe verbundenen Zwi-
d'une distance (a) correspondant au degr4 de schenstufengehausen, und zwar
jedes zum            deformation eventuel de ladite parol laterale
UmschlieBen von elnem der Laufrader, wobel         (24) sous l'action de la
diff6rence de pression jedes Zwischenstufengehause folgendes auf-  50
interm6diaire. woist: eine zylindrische Seitenwand (21), um  ein      2.
Corps intermediaire selon la revendication 1, Laufrad zu beherbergen bzw.
gehausartig zu         dans loquel ladite distance (5) est une dimen-
umgeben; und eine untere Wand bzw. Boden-          sion preddterminee telle
que, m~me si ladite wand (24), und zwar verbunden mit und im   s5
paroi inferieure (24) est d6form6e sous l'action wesentlichen senkrecht zu
der zylindrischen         de ladite difference de pression intermddiaire,
Seitenwand (21), und die sich um einen EinlaB      ladite parol laterale
(24) ne soit pas amen6e en fOr das Laufrad erstreckt, wobei die Boden-
contact avec ladite premibre parol latdrale (33) 6   
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voisinage de ladite paroi inferieure      de deformation eventuel de ladite
parol infe- (24) ou soit amonoe on l6ger contact avec           rieure (24)
sous l'action d'une diffdrence de ladite premiere parol laterale (33) de
maniere a    pression intermediaire au cours du fonctionne- no pas deformer
ladite premiere paroi laterale      ment de ladite pompe. K>      (33).
5 3. Corps intermediaire selon l'une quelconque des revendications
pr6c6dentes, dans lequol ladite paroi latdrale (24) a un rebord central   0
I               1 (28) sur son  bord i(4aun roborde conto, ledit
M   S rebord central (29) s'teondant axialement vers l'interiour du corps
intermediaire et servant d'element de support pour supporter une ba- gue
d'etancheite (30). 15 4. Corps intermediaire selon l'une quelconque des
revendications precdentes, dans lequel il est pr6vu, entre ladite paroi
laterale cylindrique (21) et ladite paroi inferieure (24), une partie
cylindrique (25) raccordee a ladite parol infe-  20 K>      rioure (24)
ayant un diametre exteme l6gbre- ment inferieur au diametre interne de
ladite paroi latbrale cylindrique (21), ladite partie cy- lindrique (25)
servant d'6l6ment mAle d'un joint a embottoment, ladite paroi laterale
cylindrique   25 (21) ayant une partle d'extrdmit4 ouverte jouant le r8le
d'4l1ment femolle d'un joint & emboltement. 5. Pompe centrifuge & plusieurs
etages compre-  30 nant: un arbre rotatif, une s6rie de rotors supportes
dans ledit arbro, et une serie de corps intermediaires connec-  35 t6s en
serie chacun pour enserrer l'un desdits rotors, chaque corps intermrdiaire
ayant: une parol laterale cylindrique (21) pour lo- gor un rotor, et une
paroi inferieure (24) raccordee et son-   40 siblement perpendiculaire a
ladite paroi latdra- le cylindrique (21) et s'6tendant autour d'une entreo
pour le rotor, ladite paroi inferieure (24) supportant une lame de retour
(32) qui lui est fixee sur son c8te oppose audit rotor, ladite  45 paroi
inferieure ayant une zone centrale faisant saillie de maniere conique ou
spherique radia- lement vers l'int6rieur en direction du boltior qui y est
loge et ladite lame de retour (32) etant prise en sandwich ot soudoe ontre
deux   5o plaques laterales (33; 34), en d6finissant un passage (32A) entre
les plaques laterales (33; 34), une desdites plaques laterales (33) etant
fix6e a ladite paroi inferieure (24) a proximite de sa partie periph6rique
externe (35), ladite  55 zone centrale de la paroi inf6rieure (24) etant
espaceo de ladite premiere plaque lat6rale (33) sur une distance (8)
correspondont au degre 7    


