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pressure head of the liquid is restored as the liquid passes through each
of the guide vanes 6 and the BACKGROUND OF THE INVENTION
return passages 8. Finally, the liquid is discharged out of the pump
through the discharge port 13. The present invention relates to an
interstage   5  The interstage casing of pressed sheet metal casing for a
pump made of sheet metal and a        shown in FIG. 6 maintains a desired
degree of method of manufacturing the same, and more par-    dimensional
accuracy for diameters and heights ticularly to an interstage casing for a
pump made  through the machining of the four regions, i.e., the of sheet
metal and pressed to shape for use in a   radially outer surface 3b and the
axial end surface multistage centrifugal pump and to a method of  10  3a of
the male member of a spigot joint on the manufacturing the above interstage
casing.         bottom end 3, and the radially inner surface 4b and
Conventionally, there is known an interstage   the axial end surface 4a of
the female member of a casing for a pump made of sheet metal in which a
spigot joint on the open end 4. The dimensional casing is formed of sheet
metal such as a stainless  accuracy of these machined structures is
consider- steel and manufactured by press work. This type of  15  ably
lower than that of casted structures because interstage casing is shown in
FIG. 6 of the accom-  the wall thickness of the interstage casing structure
panying drawings. As shown in FIG. 6, the inter-   is small. When the
machined casing structure is stage casing is of a cylindrical
receptacle-like   removed from a machine tool, the cylindrical shape
structure comprising a cylindrical side wall 1 and a  thereof tends to be
deformed into an elliptical bottom wall 2 on an end thereof (on lefthand
side)  20  shape with a dimensional error ranging from 0.3 to which is
connected to a preceding interstage cas-  0.5 mm. Since the machined
regions are reduced ing. The opposite axial end surfaces, denoted at   in
thickness, it is necessary that the interstage 3a, 4a, respectively, of the
cylindrical receptacle-  casing blank be thick enough to provide desired
like structure are formed by machining a bottom    mechanical strength. end
3 and an open end 4 perpendicularly to the   25    Sealing between the
interstage casings is axis of the interstage casing. The bottom end 3 has
achieved by liquid gaskets that are of relatively low a radially outer
surface 3b, and the open end 4 has  reliability since no installation space
is available a radially inner surface 4b. The radially outer and  between
the interstage casings for O-rings that are inner surfaces 3b, 4b of
adjacent interstage casings  widely used in pump casings made by casting.
are machined so that they fit one over the other,  30   Consequently, the
interstage casings with liquid providing a spigot joint. The desired
dimensional  gaskets are not suitable for use in applications that accuracy
of the axial ends 3a, 4a and the spigot   require the development of very
high pressures or joint surfaces 3b, 4b is maintained by the machin-
environments that should be kept from the leakage ing process described
above.                       of the liquid from the pump. With respect to
the The interstage casing houses a guide vane 6   35  prior art, attention
is drawn to German Laid-Open surrounding an impeller 5. The interstage
casing   Publication DE-3816280, in which a casing for a has a return
passage 8 defined laterally of the    centrifugal pump is disclosed. The
casing consists guide vane 6 and between the guide vane 6 and a    of two
parts with differ in outer diameter. At least guide vane side wall 7 that
is welded to the cylin-  the outer part is cup-shaped. drical
receptacle-like structure of a next adjacent  40  The invention relates to
a pump made of sheet interstage casing. The interstage casing also ac-
metal as referred to in the independent claims. commodates a shaft 9 on
which the impeller 5 is     Preferred embodiments are disclosed in the
depen- mounted. A liner ring 10 is attached to the bottom  dent claims.
wall 2 and positioned between the inner circum- ferential surface thereof
and the impeller 5.  45  SUMMARY OF THE INVENTION FIG. 7 of the
accompanying drawings shows in fragmentary cross section a vertical-shaft
multi-     It is therefore an object of the present invention stage
centrifugal pump comprising interstage cas-  to provide an interstage
casing for a pump, made ings each of the structure shown in FIG. 6. The
of sheet metal pressed to shape, which is free from interstage casings,
each denoted at 1 a in FIG. 7,  50   machining processes that would
otherwise be nec- are assembled within an outer casing 11 having a   essary
to produce highly accurate regions, and suction port 12 and a discharge
port 13. The shaft  hence from mechanical failures and dimensional 9 is
rotatably supported in the outer casing 11    errors that would otherwise
possibly result from through a shaft seal device 14.
such machining processes, and which allows gen- When the multistage
centrifugal pump is in  55  eral 0 rings to be used as seals between the
operation, the liquid to be pumped is drawn from   stages of the pump. the
suction port 12 and pressurized by the succes-     Another object of the
present invention is to sive impellers 5 in the interstage casings la. The
provide a method of manufacturing an interstage 2    
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which can reduce the total       process. number of steps to manufacture
the interstage cas-     The interstage casing further comprises a re- ing.
cessed portion provided between the cylindrical To achieve the above
object, there is provided  portion and the cylindrical side wall, the
recessed in accordance with one aspect of the present in-   5   portion
being smaller in diameter than the cylin- vention an interstage casing for
a pump made of    drical portion. An 0 ring can be mounted on the sheet
metal, comprising: a cylindrical side wall   recessed potion, therefore,
the interstage casing having an open end on an end thereof, the open
can employ an 0 ring which is most generally used end having an axial end
surface and a radially inner  as an interstage seal in multistage pumps.
Con- surface serving as a female member of a spigot  10  sequently, the
interstage casing of pressed sheet joint; a bottom wall substantially
perpendicular to  metal is widely applicable to high-pressure pumps. the
cylindrical side wall; a cylindrical portion pro-  The above and other
objects, features, and vided between the bottom wall and the cylindrical
advantages of the present invention will become side wall and having an
outside diameter slightly  apparent from the following description when
taken smaller than an inside diameter of the open end of  15  in
conjunction with the accompanying drawings the cylindrical side wall; and a
flat portion provided  which illustrate a preferred embodiment of the
between the cylindrical portion and the cylindrical  present invention by
way of example. side wall so as to be engageable with the end surface of
the open end of an adjacent interstage   BRIEF DESCRIPTION OF THE DRAWINGS
casing, the flat portion having an outside diameter  20 slightly larger
than an outside diameter of the open  FIG. 1 is a fragmentary
cross-sectional view of end.
an upper half of an interstage casing according According to another aspect
of the present        to an embodiment of the present invention; invention,
there is provided a method of manufac-     FIG. 2 is an enlarged
fragmentary cross-sec- turing an interstage casing for a pump made of  25
tional view showing the manner in which adja- sheet metal, comprising the
steps of: forming a first  cent interstage casings according to the present
pressed blank in the form of a cylindrical recepta-  invention fit one over
the other; cle having a bottom wall, a first cylindrical portion  FIG. 3 is
a fragmentary cross-sectional view of joined to the bottom wall, and a
second cylindrical   the upper half of the interstage casing with a portion
having an outside diameter slightly larger  30    return blade attached
thereto according to the than the outside diameter of the first cylindrical
present invention; portion; and axially pressing the first pressed blank
FIG. 4 is a fragmentary cross-sectional view of finally into an interstage
casing while confining an  the upper half of the interstage casing with a
end surface of an open end of the second cylin-       guide vane housed
therein according to the drical portion and radially inner and outer
surfaces   35  present invention; of the second cylindrical portion which
extend from   FIGS. 5(a), 5(b), and 5(c) are enlarged cross- the end
surface to a region near the first cylindrical  sectional view showing a
process of manufactur- portion and also confining a radially inner surface
ing the interstage casing according to the of the first cylindrical
portion.                     present invention; The cylindrical portion is
integrally joined to the   40  FIG. 6 is a fragmentary cross-sectional
view, of a bottom wall and disposed between the bottom wall
conventional interstage casing; and and the cylindrical side wall, the
cylindrical portion  FIG. 7 is a longitudinal cross-sectional view of a
having a radially outer surface serving as the male   multistage
centrifugal pump with the conven- member of a spigot joint. The cylindrical
side wall  tional interstage casings. has the radially inner surface
serving as the female  45 member of a spigot joint. The flat portion is
integ-  DETAILED DESCRIPTION OF THE PREFERRED rally joined to the
cylindrical portion through the  EMBODIMENTS recessed portion. When the
radially inner surface is fitted over the radially outer surface of the
cylin-   An interstage casing for a pump made of sheet drical portion, the
end surface of the open end of  50   metal according to an embodiment of
the present the adjacent interstage casing is held against the  invention
will be described with reference to FIGS. flat portion. The radially inner
surface of the open  1 through 4. end, the radially outer surface of the
cylindrical     FIG. 1 shows in fragmentary cross section an portion, the
flat portion, and the end surface of the  upper half of an interstage
casing according to an open end are accurately pressed by a die assem-   55
embodiment of the present invention. The inter- bly depending on the
accuracy of the die assem-    stage casing is used particularly in a
multistage bly. The interstage casing is not subject to errors  centrifugal
pump. which would otherwise occur due to a machining 3    
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an interstage casing is in  portion 27 and the axial end surface 22 is
secured. the form of a deformed cylindrical receptacle-like     The
radially inner surface 23 and the cylindrical body comprising a cylindrical
side wall 21 having a  portion 25, which are fitted together as a spigot
wall thickness t. The cylindrical side wall 21 has on  joint, and the axial
end surface 22 and the flat an open end thereof an axial end surface 22 and
a   5   portion 27 that abut against each other are fab- radially inner
surface 23 as the female member of  ricated by molds with their dimensional
accuracy a spigot joint. The cylindrical receptacle-like body  achieved by
the dimensional accuracy of the molds also includes a bottom wall 24
opposite to the open  themselves. The interstage casing may be formed end.
Between the cylindrical side wall 21 and the  by bulging, which is one of
the press forming bottom wall 24, there are provided a cylindrical  10
processes. portion 25 joined to the bottom wall 24 and having     As shown
in FIG. 2, since the inside diameter an outside diameter that is
substantially equal to or  A of the protruding portion 28 is smaller than
the slightly smaller than the inside diameter of the   outside diameter B
of the open end of the cylin- open end, and a recessed portion 26
integrally     drical side wall 21, when the adjacent interstage joined to
the cylindrical portion 25 and having a   15  casings are fastened to join
them to each other, diameter smaller than that of the cylindrical portion
axial forces and internal pressure are developed to 25. The cylindrical
portion 25 serves as the male   produce an axial force F which is applied
as a member of a spigot joint. The recessed portion 26  compressive stress,
but not as a bending stress, to is joined to a flat portion 27 serving as a
bottom  the protruding portion 28. If the outside diameter B wall end
surface and integrally joined to the cylin-  20   were smaller than the
inside diameter A, then the drical side wall 21 through a protruding
portion 28  protruding portion 28 would be subject to a bend- that projects
radially outwardly from the outer sur-  ing stress, making it necessary to
give certain face of the cylindrical side wall 21. The protruding
mechanical strength to the local region to which the portion 28 has an
inside diameter smaller than the  bending stress would be applied. Inasmuch
as the outside diameter of the open end of the cylindrical  25  inside
diameter A of the protruding portion 28 side wall 21. The protruding
portion 28 has an      affects the flat portion 27 as the bottom wall end
outside diameter larger than the outside diameter  surface, it is necessary
that the flat portion 27 of the open end of the cylindrical side wall 21,
thus  provide a sufficient flat area. The radially outward providing
support for the axial end surface 22 of  projection of the protruding
portion 28 may not the cylindrical side wall of an adjacent interstage   30
necessarily be required if the flat portion 27 pro- casing. The difference
2h between the outside di-  vides a sufficient flat area. ameter of the
protruding portion 28 and the outside    FIG. 3 shows the upper half of the
interstage diameter of the cylindrical side wall 21 at the open  casing
shown in FIG. 1 with a return blade attached end thereof is selected to be
equal to or less than  thereto. twice the wall thickness t. As described
later on,  35  As shown in FIG. 4, a return blade 32 is the protruding
portion 28 has an inside diameter   welded to the outer surface of the
bottom wall 24 smaller than the outside diameter of the open end  of the
interstage casing. A side plate 33 is attached of the cylindrical side wall
21. The bottom wall 24  to a lateral end of the return blade 32 so that the
has a radially inner flange 29 for supporting a liner  return blade 32 is
sandwiched between the side ring (not shown), the radially inner flange 29
defin-  40  plate 33 and the bottom wall 24. An impeller 34 is ing a fluid
passage 30 radially inwardly thereof.  mounted on a shaft 35 and housed in
the inter- FIG. 2 fragmentarily shows the interstage cas-  stage casing. A
liner ring 36 is attached to the ing shown in FIG. 1 which is fitted in an
adjacent  radially inner surface of the flange 29 in surround- interstage
casing. The axial end surface 22 of the  ing relation to an inlet of the
impeller 34. open end of the adjacent interstage casing is held  45  During
operation of the pump, the liquid dis- in abutment against the flat portion
27 as the     charged out of the impeller in the preceding inter- bottom
wall end surface of the interstage casing.  stage casing (on the lefthand
side as shown) flows The radially inner surface 23 of the open end of the
through a passage defined by the return blade 32 adjacent interstage casing
is fitted over the cylin-  sandwiched between the bottom wall 24 and the
drical portion 25 joined to the bottom wall 24 of the   50  side plate 33,
and is introduced into the inlet of the interstage casing, with an 0 ring
31 mounted on    impeller 34 of the next stage. After the liquid is the
recessed portion 26. The flat portion 27 ex-    discharged under pressure
by the impeller 34, the tends perpendicularly to the cylindrical side wall
liquid is directed to a next impeller through a 21. The axial end surface
22 has a full or substan-  passage that is defined by a return blade 32 of
a tially full surface area that engages the flat portion   55  next
interstage casing (on the righthand side as 27. Incidentally, the flat
portion 27 may be inclined  shown). The liner ring 36 around the inlet of
the with respect to the cylindrical side wall 21 at cer-  impeller 34 is
attached to the flange 29 of the tain angle so long as the contacting area
of the flat  bottom wall 24 for preventing the liquid from leak- 4    
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pressure.                           recessed portion 26 smaller in diameter
than the FIG. 4 shows the upper half of the interstage  cylindrical portion
25, and the intermediate step casing shown in FIG. 1 with a guide vane 41
50c is formed with the flat portion 27 joined to the housed therein.
recessed portion 26. At this time, the outside diam- As shown in FIG. 4, a
guide vane 41 is dis-   5   eter of the cylindrical portion 25 is forcibly
set to a posed around the impeller 34. A side plate 42 is  predetermined
dimension by an inner circumferen- attached to a side (facing the preceding
interstage  tial surface 51a of the upper die 51, and the inside casing) of
the guide vane 41, defining a passage  diameter of the recessed portion 26
is forcibly set 41a for restoring the pressure of the liquid to be  to a
predetermined dimension by the smaller-diam- pumped. A return passage 41b
is defined between  to  eter portion 52a of the radially inner lower die
52. the guide vane 41 and the bottom wall 24a of the  The flat portion 27
is also forcibly set to a predeter- next interstage casing, the return
passage 41b    mined degree of flatness by an end surface 51b of
communicating with the passage 41a.               the upper die 51 and the
first step 52c of the When the pump is in operation, the guide vane
radially inner lower die 52. The second cylindrical 41 collects the liquid
discharged from the impeller  15  portion 50b is formed with the protruding
portion 28 34, and the liquid is sent to the next interstage  contiguous to
the flat portion 27 and projecting casing through the passage 41a which
restores the  radially outwardly. The outside diameter of the pro- pressure
of the liquid and the return passage 41b  truding portion 28 is forcibly
set to a predetermined communicating therewith.
dimension by a tapered inner circumferential sur- A process of
manufacturing the interstage cas-  20  face 53a of the radially outer lower
die 53. ing shown in FIG. 1 will be described below with     The interstage
casing according to the present reference to FIG. 5.
invention offers the following advantages: A sheet metal such as a steel
plate is blanked    Since the interstage casing is not machined, it into a
circular blank, which is pressed into a first  is not deformed or subjected
to dimensional errors pressed blank in the form of a cylindrical recepta-
25  by forces that would be applied if the steel sheet cle having a first
cylindrical portion joined to a  were fastened for machining, and by
stresses and bottom wall and a second cylindrical portion joined  heat that
would be developed if the steel sheet to the first cylindrical portion and
having an outside  were machined. The desired dimensional accuracy diameter
slightly larger than the outside diameter  of certain regions of the
interstage can be achieved of the first cylindrical portion.            30
by the dimensional accuracy of the die assembly Then, the first pressed
blank is pressed to a  used. final shape using a die assembly M as shown in
The total number of steps required to fabricate FIGS. 5(a) through 5(c). As
shown in FIG. 5(c), the  the interstage casing is reduced because the ma-
die assembly M comprises an upper die 51, a       chining process, which is
entirely different from the radially inner lower die 52, and a radially
outer  35  press forming process, is eliminated. lower die 53.
Inasmuch as the regions of the conventional FIG. 5(a) shows the first
pressed blank, de-   interstage casing which are subject to greatest noted
at 50, placed in the die assembly M before  loads are machined, the other
regions tend to have being finally shaped. With the first pressed blank  a
larger thickness so that those regions under the 50 placed in the die
assembly M, the first cylin-  40  greatest loads have a necessary
thickness. Accord- drical portion, denoted at 50a, is fitted over a  ing to
the present invention, however, the inter- smaller-diameter portion 52a of
the radially inner  stage casing may be uniform in thickness, have a lower
die 52, and the second cylindrical portion,  relatively small weight, and
be reduced in cost. denoted at 50b, is fitted over a larger-diameter
An 0 ring may be mounted on the recessed portion 52b of the radially inner
lower die 52. At the   45  portion that is smaller in diameter than the
cylin- same time, an intermediate step 50c by which the  drical portion
joined to the bottom wall and serving first and second cylindrical portions
50a, 50b are  as the male member of a spigot joint. Therefore, joined
engages with a first step 52c of the radially  the interstage casing, which
is formed of pressed inner lower die 52. As shown in FIG. 5(c), the
sheet metal, can be used in environments that second cylindrical portion
50b has a lower end 50d   so  should be free from liquid leakage and in
pumps held in abutment against a second step 52d of the  that develop
relatively high pressures. radially inner lower die 52.
Although a certain preferred embodiment of the Then, the upper die 51 is
moved downwardly     present invention have been shown and described from
the position shown in FIG. 5(a) toward the   in detail, it should be
understood that various lower dies 52, 53. The first pressed blank 50 is
55  changes and modifications may be made therein axially or vertically
pressed into a shape shown in  without departing from the scope of the
appended FIG. 5(b). In FIG. 5(b), the first cylindrical portion  claims.
50a is formed with the cylindrical potion 25 and the 5    
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said end surface (50d) to a region near said first cylindrical portion
(50a) and also confining 1. An interstage casing for a pump made of sheet
a radially inner surface of said first cylindrical metal, comprising:
portion (50a), whereby a flat portion (27) is a cylindrical side wall (21)
having an open    5  formed between said first cylindrical portion end on
an end thereof, said open end having          (50a) and said second
cylindrical portion (50b), an axial end surface (22) and a radially inner
said flat portion (27) having an outside diam- surface (23) serving as a
female member of a         eter slightly larger than an outside diameter of
spigot joint;                                        said open end. a
bottom  wall (24) substantially perpen-   10 dicular to said cylindrical
side wall (21);       6. A connecting structure of interstage casings a
cylindrical portion (25) provided between       made of sheet metal in a
multistage pump, the said bottom wall (24) and said cylindrical side
structure comprising: wall (21) and having an outside diameter slight-
a first interstage casing including a first ly smaller than an inside
diameter of said open   15  cylindrical portion (50a), a second cylindrical
end of said cylindrical side wall (21); and          portion (50b) having
an outside diameter slight- a flat portion (27) provided between said
ly larger than that of said first cylindrical por- cylindrical portion (25)
and said cylindrical side   tion (50a), a recessed portion (26) joined to
wall (21) so as to be engageable with the end        said first cylindrical
portion (50a) and smaller surface of the open end of an adjacent inter-  20
in diameter than said first cylindrical portion stage casing, characterized
in that said flat        (50a), and a flat portion (27) joined to said
portion (27) has an outside diameter slightly        recessed portion (26)
and said first cylindrical larger than an outside diameter of said open
portion (50a); and end.
a second interstage casing adjacent to 25      said first interstage casing
and including an 2. The interstage casing according to claim  1,
open end having a radially inner surface which further comprising a
recessed portion (26) pro-      is fitted with said second cylindrical
portion vided between said cylindrical portion (25) and      (50b) of said
first interstage casing and an said cylindrical side wall (21), said
recessed       axial end surface which is engaged with said portion (26)
being smaller in diameter than   30     flat portion (27) of said first
interstage casing, said cylindrical portion (25) and providing a
said flat portion (27) having an outside diam- space for installing an 0
ring (31) therein.         eter slightly larger than an outside diameter of
said open end. 3. The interstage casing according to claim 1, wherein said
flat portion (27) has an inside   35   7. A multistage centrifugal pump
comprising: diameter smaller than an outside diameter of             a
rotatable shaft; said cylindrical side wall (20) at said open end.        a
plurality of impellers (34) supported on said shaft; and 4. The interstage
casing according to claim 1,               a plurality of series-connected
interstage wherein said bottom wall (24) has a radially  40     casings
each for enclosing one of said impel- inner flange (29) for supporting a
liner ring.       lers (34), each interstage casing having: a cylindrical
side wall (21) having an open 5. A method of manufacturing an interstage
cas-          end on an end thereof; said open end having ing for a pump
made of sheet metal, compris-         an axial end surface (22) and a
radially inner ing the steps of:                            45      surface
(23) serving as a female member of a forming a first pressed blank (50) in
the         spigot joint; form of a cylindrical receptacle having a bot-
a bottom  wall (24) substantially perpen- tom wall (24), a first
cylindrical portion (50a)     dicular to said cylindrical side wall (21);
joined to said bottom wall (24), and a second            a cylindrical
portion (25) provided between cylindrical portion (50b) having an outside
di-  50  said bottom wall (24) and said cylindrical side ameter slightly
larger than the outside diameter     wall (21) and having an outside
diameter slight- of said first cylindrical portion (50a); and         ly
smaller than an inside diameter of said open axially pressing said first
pressed blank         end of said cylindrical side wall (21); and (50)
finally into an interstage casing while con-        a flat portion (27)
provided between said fining an end surface (50d) of an open end of  55
cylindrical portion (25) and said cylindrical side said second cylindrical
portion (50b) and radi-      wall (21) and engageable with the end surface
ally inner and outer surfaces of said second         of the open end of a
next adjacent interstage cylindrical portion (50b) which extend from
casing, characterized in that said flat portion 6    
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has an outside diameter slightly larger        in der Form eines
zylindrischen Behalters mit than an outside diameter of said open end.
einer Bodenwand (24), einem ersten zylindri- schen Teil (50a), verbunden
mit der Boden- PatentansprUche                                         wand
(24) und einem  zweiten zylindrischen 5       Tell (50b) mit einem
Aufendurchmesser etwas 1. Ein Zwischenstufengehause far eine aus Me-
groBer als der AuBendurchmesser des ersten tallblech bestehende Pumpe,
wobei folgendes         zylindrischen Teils (50a); und vorgesehen ist:
axiales Pressen des ersten gepreBten Rohlings elne zylindrische Seitenwand
(21) mit einem         (50) schlieBlich in ein Zwischenstufengeh'use,
offenen Ende an einem Ende derselben, wobei  10     wahrend eine
Endoberflache (50d) eines offe- das offene Ende eine axiale Endoberflache
mit       nen Endes des zweiten zylindrischen Tells einer radial inneren
Oberflache (23) besitzt, die   (50b) und radial innere und AuBere Oberfla-
als ein Aufnahmeglied einer Muffen- oder            chen des zweiten
zylindrischen Tells (50b), die Steckverbindung dient;
sich von der Endoberflache (50d) aus erstrek- eine im wesentlichen
senkrecht zu der zylindri-  15  ken zu einer Zone nahe dem ersten zylindri-
schen  Seitenwand  verlaufende Bodenwand            schen Tell (50a)
festgelegt sind und ferner (24);
Festlegen einer radial inneren Oberfl~che des einen zylindrischen Teil
(25), vorgesehen zwi-      ersten zylindrischen Tells (50a), wobei ain fla-
schen der Bodenwand und der zylindrischen           cher Tell (27) zwischen
dem ersten zylindri- Seitenwand (21) und mit einem AuBendurch-  20
schen Tell (50a) und dam  zweiten zylindri- messer etwas kleiner als der
Innendurchmes-         schen Tell (50b) gebildet ist, wobei der flache ser
des offenen Endes der zylindrischen Sei-        Tell (27) einen etwas
grBeeren AuBendurch- tenwand (21); und
messer als ein Aufendurchmesser des offenen ein flacher Teil (27),
vorgesehen zwischen dem      Endes besitzt. zylindrischen Tell und der
zylindrischen Sel-  25 tenwand (21), um so in Eingriff bringbar zu     6.
Verbindungsstruktur von  Zwischenstufenge- sein mit der Endoberfl~che des
offenen Endes        hausen aus Metallblech in einer Mehrstufen- eines
benachbarten Zwischenstufengehauses,          pumpe, wobel die Struktur
folgendes aufweist: dadurch gekennzeichnet, daB der flache Tell         ein
erstes Zwischenstufengehause mit einem (27) einen AuBendurchmesser besitzt,
der at-  30    ersten zylindrischen Tell (50a), einem zweiten was gr6Ber
als der Augendurchmesser des of-         zylindrischen Teil (50b) mit einem
AuBen- fenen Endes ist.                                    durchmesser
etwas groBer als dam ersten zy- lindrischen Tell (50a), einem
Ausnehmungsteil 2. Zwischenstufengehause nach Anspruch 1, wo-
(26), verbunden mit dam ersten zylindrischen bei ferner ein Ausnehmungsteil
(26) vorgese-  3S    Tell (50a) und kleiner im Durchmesser als der hen ist
zwischen dem zylindrischen Tell (25)        erste zylindrische Teil (50a)
und ein flacher und der zylindrischen Seitenwand (21), wobei        Tell
(27), verbunden mit dem Ausnehmungsteil der Ausnehmungsteil (26) einen
kleineren           (26) und dem ersten zylindrischen Tell (50a);
Durchmesser besitzt als der zylindrische Tell       und (25) und einen Raum
vorsieht zum  Einbau   40      ein zweites Zwischenstufengehluse, benach-
eines O-Rings (31) darinnen.                        bart zu dam  ersten
Zwischenstufengehause und einschlieelich einem offenen Ende mit ei- 3.
Zwischenstufengehause nach Anspruch 1, wo-           ner radial inneren
OberfliAche, die zusammen- bei der flache Tell elnen Innendurchmesser
gepaBt ist mit dem zweiten zylindrischen Tell aufweist, der kleiner ist als
ein AuBendurch-  45   (50b) des ersten Zwischenstufengehauses und messer
der zylindrischen Seitenwand an dam          mit einer Axialendoberfl~che,
die in Eingriff offenen Ende.                                       steht
mit dam flachen Teil (27) des ersten Zwischenstufengehiuses, wobei der
flache Teil 4. Zwischenstufengehause nach Anspruch 1, wo-           (27)
einen Aulendurchmesser etwas groBer als beil die Bodenwand (24) einen
radial inneren   5o   ein AuBendurchmessers des offenen Endes Flansch (29)
aufweist zum Tragen eines Aus-         besitzt. kleidungs- oder Dichtrings.
7. Mehrstufige Zentrifugal- bzw. Kreiselpumpe, 5. Verfahren zur Herstellung
eines Zwischenstu-         die folgendes aufweist: fengehauses far eine aus
Metallblech herge-  55     elne drehbare Welle; stellte Pumpe, wobei die
folgenden Schritte         eine Vielzahl von Laufr~dern (34), die auf der
vorgesehen sind:                                    Welle getragen warden;
und Forman eines ersten gepreften Rohlings (50)         eine Vielzahl von
in Reihe bzw. Serie verbun- 7   
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1111 11111 11111 11111 * C   L   M   S * donen  Zwischenstufengehausen  zum
Um-          2. Carter intermediaire selon la revendication 1, schlieBen
von einem der Laufrader (34), wobei        comprenant en outre une partie
evidee (26) jedes Zwischenstufengehiuse folgendes auf-            pr6sente
entre ladite partie cylindrique (25) et weist:
ladite parol cylindrique laterale (21), ladite par- Q>i .   eine
zylindrische Seitenwand (21), die ein offe-   5  tie 6videe (26) ayant un
diametre interieur infe- nes Ende an einem Ende davon besitzt; wobei
dour a celui de la partie cylindrique (25) et das offene Endo eine
Axialendoberfl~che (22)         creant un evidement pour y installer un
joint besitzt und eine radial innere Fliche bzw. Ra-       torique (31).
dialinnonoberflkche (23), die als ein Aufnahme- glied (weibliches Glied)
einer Muffen- bzw.   10  3. Carter intermediaire selon la revendication 1,
Steckverbindung dient;                               dans loquel ladite
partie plate (27) a un diame- eine Boden- oder Unterwand (24), die im we-
tre interieur inferieur au diametre ext~rieur de sentlichen senkrecht zu
der zylindrischen Sei-       ladite paroi cylindrique lat6rale (21) au
niveau tonwand (21) ist; einen zylindrischen Tell (25),     de ladite
extremite ouverte. der zwischen der Bodenwand (24) und der   15
zylindrischen Seitenwand (21) vorgesehen ist,     4. Carter intermddiaire
selon la revendication 1, und einen AuBendurchmesser besitzt, der et-
dans loquel ladite paroi de fond (24) comporte was kleiner als ein
Innendurchmesser des offe-        une bride int6rieure radiale (29)
destin6e a nen Endes der zylindrischen Seitenwand (21)          supporter
une bague d'6cartement. ist; und                                     20 >
einen flachen Teil (27), der zwischen dem zy-      5. Procedd de
fabrication d'un carter intermddiai- lindrischen Teil (25) und der
zylindrischen Sei-     re destine a une pompe en t8le, comprenant tenwand
(21) vorgesehen ist, und in Eingriff          les etapes de: bringbar ist,
und zwar mit der Endoberflache             formage d'un premier flanc
embouti (50) des offenen Endes eines nachsten benachbar-  25      ayant la
forme d'un logement cylindrique com- ten Zwischenstufongehaluses, dadurch
gekenn-          portant une paroi de fond (24), une premibre zeichnet, daB
der flache Teil (27) einen AuBen-      partie cylindrique (50a) reliee
Aladite parol de durchmesser besitzt, der etwas grbBer als ein        fond
(24), et une seconde partie cylindrique AuBendurchmesser des offenen Endes
ist.              (50b) ayant un diametre exterieur legerement 30      plus
important quo le diametre exterieur de Revendlcations
ladite premiere partie cylindrique (50a); et emboutissage axial dudit
premier flanc 1. Carter interm6diaire destine A une pompe en
embouti (50) pour obtenir finalement un carter t8Ie, comprenant:
intermddiaire tout en renfermant la surface une paroi cylindrique laterale
(21) compor-  35   d'extremite (50d) et l'extremite ouverte de ladi- tant
une extr6mite ouverte A l'extremite de          te seconde partie
cylindrique (50b), et embou- celle-ci, ladite extremite ouverte presentant
tissage radial des surfaces interieure et exte- une surface d'extremit6
axiale (22) ot une sur-      rieure de ladite seconde partie cylindrique
face int6rieure radiale (23) utilisee comme 616-     (50b) qui s'etend
depuis ladite surface d'extre- K>     ment femelle d'un joint A
emboftement;       40       mite (50d) jusqu'A une zone proche de ladite
une paroi de fond (24) sensiblement per-          premiere partie
cylindrique (50a) et renfermant pendiculaire A ladite paroi cylindrique
laterale     egalement la surface interieure radiale de ladi- (21);
te premiere partie cylindrique (50a), ce par une partie cylindrique (25)
presente entre        quoi la partie plate (27) est form6e entre ladite
ladite paroi de fond (24) et ladite paroi cylindri-  45  premibre partie
cylindrique (50a) et ladite se- quo laterale (21) et ayant un diambtre
exterieur     condo partie cylindrique (50b), ladite partie legerement
inferieur au diametre int6rieur de        plate (27) ayant un diametre
exterieur l6gere- ladite extr6mit6 ouverte de ladite paroi cylindri-
ment plus important que le diametre exterieur que lat6rale (21); et
de ladite extr6mite ouverte. une partie plate (27) pr6sente entre ladite
50 partie cylindrique (25) et ladite paroi cylindri-  6. Structure de
liaison de carters intermddiaires quo lat6rale (21), de manibre a pouvoir
se            en t8le d'une pompe multietage, la structure mettre en prise
avec la surface d'extrdmite de       comprenant: I'extr6mite ouverte du
boatier interm6diaire ad-         un premier carter intermddiaire compre-
jacent, caracteris6 en co quo ladite partie plate   55  nant une premibre
partie cylindrique (50a), une (27) a un diambtre exterieur legbrement plus
seconde partie cylindrique (50b) ayant un dia- important que le diambtre
ext6rieur de ladite        mbtre exterieur legbrement plus important que
extremite ouverte.                                   celui de ladite
premibre partie cylindrique 8  
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partie evidde (26) rdunie a ladite premibre partie cylindrique (50a) et
ayant un                 li                  illI diambtre inferieur a
celui de ladite premibre partie cylindrique (50a), et une partie plate (27)
c   L reunie & ladite partie evideo (26) et a ladite   5 premibre partie
cylindrique (50a); et un second carter intermediaire adjacent audit premier
carter intermediaire et compre- nant une extremite ouverte ayant une
surface interieure radiale qui est adaptee a ladite se-   10 condo partie
cylindrique (50b) dudit premier carter intermediaire at une surface
d'extremite axiale qui est prise avec ladite partie plate (27) dudit
premier carter intermediaire, ladite partie plate (27) ayant un diambtre
extnrieur lgbre-   is ment plus important quo le diambtre exterieur de
ladite extremite ouverte. 7. Pompe centrifuge multietages comprenant: un
arbre rotatif;                        20 une pluralite de roues (34)
supportees par ledit arbre; et une pluralite de carters intermediaires re-
lids en serie, chacun etant destine a renfermer l'une desdites roues (34),
chaque carter inte-   28 rieur comportant: une parol laterale cylindrique
(21) ayant une extremite ouverte sur une extremite de celui-ci; ladite
extremite ouverte ayant une sur- face d'extremite axiale (22) et une
surface inte-   30 rieure radiale (23) utilisees en tant qu'dldment femelle
d'un joint a emboftement; une paroi de fond (24) sensiblement per-
pendiculaire A ladite parol laterale cylindrique (21);
35 une partie cylindrique (25) presente entre ladite paroi de fond (24) et
ladite parol laterale cylindrique (21) et ayant un diambtre exterieur
l6gbrement inferieur au diambtre interieur de ladite extrdmitd ouverte de
ladite paroi laterale  40 cylindrique (21); et une partie plate (27)
presente entre ladite partie cylindrique (25) et ladite paroi latdrale
cylindrique (21) et qui pout venir en contact avec la surface d'extremite
de l'extremite ou-   45 verte du carter intermediaire adjacent suivant,
caracterisee en ce quo ladite partie plate (27) a un diambtre exterieur
legbrement plus impor- tant quo le diambtre exterieur de ladite extre- mite
ouverte.                                50 55 9    


