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Also, in the case of the so-called rigid struc- ture, though no problems
appear in normal use, The present invention relates to a sheet-metal
deformation occurs at the liner portion of the cas- centrifugal pump
casing, according to the pre-char-  ing shell leading to the problem of a
contact spot acterizing part of claim 1 and more particularly to a   5   as
described above such as when the suction sheet-metal centrifugal pump
casing which is ca-   flange is subjected to an excessive external force
pable of inhibiting deformation at the liner portion  which cannot be
absorbed by the casing shell. thereof, for example, even when an external
force      Additional prior art is shown in US-A-4 755 295 acts upon the
suction flange.                      which discloses a casing jacket for
centrifugal In general, centrifugal pump casings made of  10  pumps of the
type referred to in the preamble of sheet metals are known in which a
casing shell     claim 1. having a suction port is formed from a stainless
Accordingly, an object of the present invention steel plate through a deep
drawing process using a  is to provide a sheet-metal centrifugal pump
casing press and a suction flange is firmly attached to the  in which the
problems associated with the conven- suction port on the casing shell.
15  tional arts as described above are eliminated so Centrifugal pump
casings of this type tend to  that deformation of the liner portion of the
casing be lacking in strength because they are made of    can be prevented
even when the pump casing is sheet metals, and, when the pump casing, for
subjected to an excessive external force . example, is subjected to an
operating pressure, or     To achieve the above mentioned object, in a
internal pressure, i.e., the total pressure occurring   20  centrifugal
pump casing comprising a casing shell as a result of centrifugal force of
the impeller and  having a suction port and being formed of a steel the
suction pressure acting on the suction side, or  plate by means of deep
drawing using a press, and when the suction flange is acted upon by an
exter-  having a suction flange firmly attached to the suc- nal force due
to piping, there is the possibility that  tion port of the casing shell,
the configuration of the these internal pressures and external forces will
be   25  present invention comprises a partition body dis- transmitted to
the pump casing and cause de-       posed within the casing shell for
partitioning a formation of the liner portion thereof. When the   space
within the casing shell into a suction cham- liner portion is deformed, a
contact spot occurs   ber and a pressure chamber, and a diffuser which
thereon with the impeller which causes problems    is integrally extended
from the suction side end such as noise and pump overload, and in extreme
30  portion of the partition body and which tapers off cases results in
failure of the impeller due to con-  toward peripheral edge of the suction
port so that tact between the casing shell and the impeller.    an axial
gap is formed between the end edge of To prevent this, a configuration has
been pro-  the diffuser and the peripheral edge of the suction posed such
that, in addition to providing a partition  port. body inside the casing
shell which provides a parti-  35  According to the present invention, even
when tion between a suction chamber and a pressure      the suction flange
is acted upon by an external chamber, a so-called flexible free structure
is em-  force due to piping through the suction pipe which ployed as part
of said casing shell at the portion  is connected to the suction flange,
such an external extending outwardly from such a partition body,    force
due to piping is transmitted to a fixed flange whereby only a part of the
casing shell is deformed   40   mounted on such as a motor bracket through
the because of such free structure when the external   pump casing shell
and does not directly act upon a force due to piping as described above is
applied  partition body and, therefore, deformation does not so that such
deformation does not reach the parti-  reach thereto. Also, since an axial
gap is formed tion body.                                         between
the end edge of the diffuser and the Also, a configuration has been
proposed such   45  peripheral edge of the suction port, the two edges that
a plurality of reinforcing members are securely  do not come into contact
with each other even if extended between a suction flange and a casing
the suction flange is inclined by an external force shell to obtain a
so-called rigid structure so that the  due to piping, and thus the
partition body is not external force due to piping acting upon the suction
deformed by this arrangement, too. In addition, flange is directly
transmitted to the casing shell  so  since as described above an axial gap
is formed where the external force due to piping may be      between the
end edge of the diffuser and the absorbed by the casing shell itself.
peripheral edge of the suction port, the two edges However, there is a
problem in the case of the  do not come into contact with each other even
if so-called flexible free structure that piping process  the partition
body is deformed in the axial direction becomes troublesome, because it is
necessary to  55  due to internal pressure, and accordingly further support
the suction pipe with respect to the base  deformation of the casing shell
or the partition structure by using another member while connect-   body is
inhibited. ing the suction pipe to the suction flange. 2    



3                 EP 0 409 106 B1                        4 The above and
other objects, features and ad-   direction. vantages of the present
invention will become more     The shape of this bulged portion may be
apparent from the following description when taken  formed to be
substantially a circular arc in section in conjunction with the
accompanying drawings in   as shown in Figs. 3(a') to (d'). Since the
so-called which preferred embodiments of the present inven-   5   bulge
forming is a forming process by which the tion are shown by way of
illustrative examples.    bulged portion 1a is caused to expand by applying
Fig. 1 is a longitudinal sectional view showing an  pressure from the
inside to a piece of steel plate, if embodiment of sheet-metal centrifugal
pump       it is formed into a circular arc, the bulged portion casing
according to the present invention;       la may be formed to have an
uniform thickness Fig. 2 is a front view showing the same embodi-  to
comparing to that formed into a trapezoid, because ment;
it is not necessary to form two corners at the upper Fig. 3 is a transverse
sectional view showing the  side of the section, and as a result the
strength of same embodiment and in which Figs. 3(a)to (d)    the casing
shell 1 may be increased. Further, the are sections showing a one
embodiment of a       bulge forming machine may be of a smaller type,
bulged portion at respective positions and Figs.  is  because a circular
arc may be formed with the 3(a') to (d) are sections showing another em-
application of a smaller internal pressure. bodiment of the bulged portion
at respective        An impeller 5 is located inside the casing shell
positions;                                       1, the impeller 5 is
integrally assembled with a Fig. 4 is a partial sectional view showing the
boss 6, and the boss 6 is coupled to the free end construction of the plug
attaching portion of the   20  of a main shaft 7. A shaft sealing device 8
is same embodiment;                                 mounted on the main
shaft 7, and the shaft sealing Fig. 5 is a sectional view showing another
em-   device 8 is supported by a casing cover 9 which is bodiment of the
invention;                      firmly affixed to the casing shell 1. Fig.
6 is a sectional view showing still another    The wall of the casing shell
1 at the suction embodiment of the invention; and            25  side
consists of a first wall portion lb and a second Fig. 7 is a front view of
the last embodiment.   wall portion lc which are integrally formed with An
embodiment of a sheet-metal centrifugal      each other, and the first wall
portion lb is caused pump casing according to the present invention will
to protrude outwardly at its shoulder portion 1d to be described below with
reference to the accom-    have a substantially S-shaped cross section for
the panying drawings.                             30  purpose of increasing
its rigidity while the second Referring to Fig. 1, numeral 1 denotes a
casing  wall portion 1c is formed to have a substantially L- shell of a
centrifugal pump, and the casing shell 1  shaped cross section. On the
outside of the second is formed from a stainless steel plate with deep
wall portion 1c, a suction flange 10 having been drawing by means of a
press. A fixed flange 2 is   formed as a separate member by means of a
press integrally formed on one end of the casing shell 1,  35  is connected
by welding, and a suction opening 11 and this fixed flange 2 is coupled to
a bracket (not  which is in communication with said suction port 3 shown)
or the like of a motor. Further, a suction  is opened at the central
portion of the suction port 3 is formed at the other end of the casing
shell  flange 10. 1.                                                    A
sealing surface 12 is formed on the suction A volute room A being extended
in the circum-   40  flange 10 for the connection to a corresponding
ferential direction is formed at the central portion  flange (not shown),
and a reinforcing flange 13 is inside the casing shell 1, and the periphery
of the  firmly affixed to the reverse side of the sealing volute room A is
bounded by a bulged portion la    surface 12. Four boltholes 14 are
perforated on of the casing shell. This bulged portion la is     said
suction flange 10, and, as can be seen from formed such as by bulge forming
by expanding the   45  Fig. 2, four through holes 15 are provided in said
peripheral wall of the casing shell outwardly in the  reinforcing flange 13
so as to correspond in posi- radial direction from a basic cylindrical
surface. As  tion to said boltholes 14. shown in Fig. 3(a) to (d), the
shape of the bulged     Also, a partition body 20 having a substantially
portion  1a  is formed  to  have  substantially    S-shaped cross section
is firmly attached to the trapezoidal cross sections and the width W at the
so  inner surface of the first wall portion lb of the base side thereof is
constant along the entire     casing shell 1, the partition body 20
integrally in- length, the expansion begins halfway along the     cludes a
cylindrical partitioning portion 20a, and periphery of the casing shell and
the height [err]  diffuser 20b which tapers off toward the side of [err] of
the bulged portion is gradually raised along  suction port 3 is integrally
extended from the parti- the circumferential direction (counterclockwise as
55  tioning portion 20a. The diameter of the end portion shown in the
figure). By this configuration, the   at the suction side of the diffuser
20b is substan- sectional area of the flow passage along the volute  tially
the same as the diameter of the suction port room A is gradually increased
in the fluid flow    3, and a small gap 21 in the axial direction is 3    



5                 EP 0 409 106 B1                   6 formed between the
end edge of the diffuser 20b   cumferentially (counterclockwise as shown in
Fig. and the peripheral edge of said suction port 3.   2) within the volute
room A and is discharged from Further, a liner ring 22 having a
substantially L-  the discharge opening 32 of the discharge flange shaped
cross section is force-fitted into the inner  31 via the nozzle 30.
peripheral of the partitioning portion 20a such that   5  According to the
present embodiment, even its collar portion 22a abuts against the partition
when an external force such as that due to piping body 20, and an end
portion 5a of said impeller 5  acts upon the suction flange 10, such an
external is fitted with a play into the inner peripheral of the  force is
transmitted to the fixed flange 2 through liner ring 22. The gap at the
portion with a play is  the second wall portion 1c and the first wall
portion kept small so that water, raised in pressure by the   10  lb of the
casing shell 1 and is not directly transmit- impeller 5, does not flow back
to the suction side,  ted to the partition body 20. Accordingly, even i.e.,
it constitutes the liner ring clearance. Pressure  when deformation of the
suction flange 10 is caus- chamber B and suction chamber C are thus sepa-
ed by the action of an external force, any such rated by the liner ring 22
of said partitioning portion  deformation does not affect the partitioning
portion 20a.                                         15  20a of the
partition body 20 and, therefore, contact Plugs 23, 24, are attached to
upper and lower  between the liner ring 22 and the end portion 5a of
portions of the casing shell 1 as shown in Fig. 2,  the impeller 5 is
avoided. Since, furthermore, the and the upper plug 23 is used as an air
extractor  axial gap 21 is formed between the end edge of while the lower
plug 24 is used for draining. Part of  the diffuser 20b and the peripheral
edge of said a shoulder portion 1d of the casing shell 1 is made   20
suction port 3, contact does not occur between the flat and these plugs 23,
24 are attached to those  end edge of the diffuser 20b and the peripheral
flat portions 25. At the flat portions 25, female  edge of said suction
port 3 even in cases such as screw holes 26 are formed through the first
wall  of inclining of the suction flange 10; a deformation, portion lb and
the partition body 20 as shown in  therefore, may securely be avoided also
in this way Fig. 4, and the plugs 23, 24 are threaded into the   25  at the
partitioning portion 20a of the partition body female screw holes 26 via a
distance rings 27. 0-  20. rings 28 are attached on the inner surface of
the    In addition, according to the present invention, distance rings 27,
so that O-rings 28 are deformed  since the volute room A, of which the
width W at to prevent fluid leakage when the plugs 23, 24 are  the base
side is kept constant while the bulged tightened. Further, longitudinally
extended grooves  30  height H is gradually increased in a circumferential
29 are formed on the periphery of the stems of the  direction, is formed at
the central portion of the plugs 23, 24 so that air extraction or drainage
can  casing shell 1, a fluid being discharged from the be performed through
the grooves 29 without com-  peripheral portion of the impeller 5 may
smoothly pletely removing the plugs 23, 24, i.e., can be   flow into the
volute room A thereby improving the performed in the condition where they
are partially  35  hydraulic efficiency. Further, since the diffuser 20b
loosened.                                        is integrally extended
from the partitioning portion Furthermore, as can be seen from Fig. 2 and
20a of the partition body 20 and an end portion of Fig. 3, an end of a
nozzle 30 is connected to the  this diffuser 20b is extended almost as far
as the highest part of the bulged portion la of the casing  peripheral edge
of the suction port 3, the fluid may shell 1, i.e., to the outermost end
position of the   40  flow smoothly thereby enabling a further improve-
bulged portion la so that the internal flow passage  ment in hydraulic
efficiency. It should be noted may be smoothly continues thereinto. A
discharge  that, if the shape of the bulged portion 1 a is formed flange 31
is connected to the other end of the    to have cross sections that are
substantially circular nozzle 30, and a discharge opening 32 is provided
arcs as shown in (a') to (d') in Fig. 3, the hydraulic at the central
portion of the discharge flange 31.  45  efficiency may be improved even
further as com- Since the structure of the discharge flange 31 is  pared to
that of trapezoids, because the contact identical to that of the suction
flange 10, descrip-  area with the fluid (so-called wet area) may be tion
thereof is omitted.                          reduced. Operation of a
centrifugal pump according to      Also, the rigidity of the casing shell 1
may be the present embodiment will now be described.  50  significantly
increased, because the first wall por- When rotating a driving motor (not
shown)      tion lb of the casing shell 1 is caused to protrude which has
been coupled to the main shaft 7, the   outwardly at its shoulder portion
1d so as to have a impeller 5 is integrally rotated and a fluid is sucked
substantially S-shaped cross section. Moreover, air from the suction port
3. The sucked fluid passes  extraction or draining, may be carried out by
only through the internal portion of the impeller 5 and is  55  slightly
loosening the plugs 23, 24 without fully imparted with a centrifugal force
so as to be dis-  pulling them out. Further, as can be seen from Fig.
charged into the volute room A from the peripheral  4, when air is
extracted at the time of starting up portion thereof. Thus released fluid
is moved cir-  the pump, not only the air in the pressure chamber 4    



7                 EP0409106B1                          8 B but also the air
in the empty portion D is simulta-  eral of the liner ring 38. The gap at
the portion neously extracted by slightly loosening the upper   fitted with
a play is kept small so that water, raised plug 23. Air within this empty
portion D escapes to  in pressure by the impeller 5, does not flow back to
the outside through the gap between the first wall   the suction side,
i.e., it constitutes the liner ring portion lb and the partition body 20
and then    5   clearance. Pressure chamber B and suction cham- through the
groove 29 at the peripheral portion of   ber C are thus parted by the liner
ring 38 of said the stem of the plug 23. Note that, by loosening
partitioning portion 35a. the lower plug 24, it is possible to similarly
effect   Moreover, a suction flange 39 having been drainage after stopping
the pump.                    press-formed as a separate member is welded to
Fig. 5 shows another embodiment of the inven-  10  the end portion of the
second wall portion 1f. Outer tion. According to this embodiment the
partition     peripheral portion 39a of the suction flange 39 is body 20 is
formed to have a smaller outer diam-      extended cylindrically toward the
first wall portion eter, and the peripheral edge of the partition body  1e,
and this peripheral portion 39a has a ring-like 20 is firmly fixed to the
lower area of the first wall  end edge portion 39b which engages the outer
portion lb. The material costs may be reduced by   15  surface of the
shoulder portion 1d of the first wall this configuration. Although, it is
somewhat inad-   portion 1e and which is welded thereto. Also, wide equate
from the viewpoint of reinforcement of the    windows 41 are opened at four
places around the casing shell 1, since it is not necessary to reinforce
outer peripheral portion 39a as shown in Fig. 7, and the casing shell 1 to
any great extent in a low lift  the remaining portion of the outer
peripheral por- pump in which a deformation due to internal pump   20  tion
39a constitutes a support portion 43 for sup- pressure is less likely, this
embodiment may be      porting the suction flange 39. The windows 41
suitably incorporated into a low lift pump.          provide working space
for inserting tools at the Fig. 6 and Fig. 7 show still another embodi-
time of attaching the suction flange 39 by means of ment of the present
invention.                       bolts and nuts (shown by an imaginary
line) to a In this embodiment, the suction side wall of a   25
corresponding flange (not shown). It should be casing shell 1 consists of a
first wall portion 1e and  noted that end edge portions 41 a at the outer
end a second wall portion 1f which are formed integ-     bounding the
windows 41 and both side edge por- rally with each other. The first wall
portion 1e is  tions 43a of the remaining support portions 43 are protruded
outwardly at its shoulder portion 1d and   inwardly bent to a small extent
respectively, for the is reversely curved into an concave-mirror-like con-
30   purpose of reinforcement. figuration at the remaining portion 1g
thereof, and     Operation of the present embodiment will now the second
wall portion 1f is formed to have a       be described. substantially
L-shaped cross section and a suction      Since the first wall portion 1e
is formed such port 3 is opened at the end thereof. Further, parti-  that
its shoulder portion 1d is protruded outwardly tion body 35 having
substantially S-shaped cross   35  and the remaining portion 1g is
reversely curved sections is located inside the first wall portion 1e of
into a concave mirror-like configuration and the the casing shell 1, and
this partition body 35 is    outer peripheral edge of the partition body 35
is firmly attached to the inner surface of the first wall  firmly attached
to the inner surface of the shoulder portion 1e only at its peripheral edge
and the       portion 1d, the rigidity of the casing shell 1 may be
remaining portion of the partition body 35 is sup-   40  sufficiently
improved. Also, since a space 36 is ported thereby with a space 36 provided
between      provided between the concave-mirror-like portion itself and
the remaining portion 1g of the first wall  1 g of the first wall portion
le and the partition body portion 1e. Furthermore, the partition body 35 is
35 and the pressure in this space 36 becomes integrally provided with a
partitioning portion 35a,  equal to the pressure in the suction chamber C,
the and a diffuser 35b which tapers off toward the   45   pressure due to
the centrifugal force of the impeller suction port 3 is integrally extended
from this parti-  5 acts only upon the partition body 35 while the tioning
portion 35a.                                 concave mirror-like portion 1g
is acted upon only The diameter of this diffuser 35b at its suction  by
suction pressure that is applied to the suction side end portion is
substantially the same as that of  side; accordingly, deformation of the
casing shell 1 the suction port 3, and a small gap 37 in the axial  50
may be reduced, because the pump casing shell is direction is formed
between the end edge of the      not acted upon by the total operating
pressure, diffuser 35b and the peripheral edge of the suction  which is
constituted of the total pressure caused by port 3. Further, a liner ring
38 being formed to have  the centrifugal action and the suction pressure,
at generally L-shaped cross sections is press-fitted    once. into the
inner peripheral of the cylindrical partition-   as  As a result, though a
portion of the internal ing portion 35a so that its collar 38a abuts
against  pressure acts upon the partition body 35, even if the partition
body 35, and an end portion 5a of the  the partition body 35 is deformed in
the axial impeller 5 is fitted with play into the inner periph-  direction
due to internal pressure, such a deform- 5    



9                 EP 0 409 106 B1                     10 ing force is not
transmitted to the vicinity of the     port (3) and being formed of a steel
plate by suction port 3, because the axial gap 37 is formed      means of
deep drawing using a press, and a between the end edge of the diffuser 35b
and the        suction flange firmly attached to the suction peripheral
edge of the suction port 3. Thus de-         port of the casing shell, said
centrifugal pump formation of the casing shell 1 is prevented.   5
casing further comprising a partition body (20) Furthermore, since, four
support portions 43       firmly attached to the inner surface of said are
remain at the peripheral portion 39a of the         casing shell for
partitioning a space within said suction flange 39, and a ring-like end
edge portion     casing shell (1) into a suction chamber and a 39b located
at the end of the support portions 43 is    pressure chamber, and a
diffuser (20b; 35b) welded to the outer surface of the shoulder portion
10  which is integrally extended from the suction 1 d of the first wall
portion le, the rigidity becomes  side end portion of the partition body
and significantly higher at the suction side of the casing  which tapers
off toward the peripheral edge of shell 1, thus deformation of the casing
shell 1 due     said suction port characterized in that said to internal
pressure may be avoided.                    diffuser is mounted so that an
axial gap (21; Moreover, because of the fact that the support  15   37) is
formed between the end edge of the portions 43 are remained at the
peripheral portion      diffuser and the peripheral edge of said suction
39a of the suction flange 39, sufficient rigidity is    port (3). ensured
for the support of the suction flange 39 and, therefore, inclining of the
suction flange 39  2. A  sheet-metal centrifugal pump casing of may be
prevented. Also, even when the suction   20      Claim 1, wherein a volute
room (A) providing a flange 39 is acted upon, for example by an exces-
flow passage is extended in a circumferential sive piping force which
results in an inclining of the  direction inside the casing shell, the
periphery suction flange 39, only the casing shell 1 is caused    of said
volute room is defined by a bulged to deform and such deforming force is
not transmit-     portion (1 a) formed by bulging a peripheral ted to the
partition body 35 because the axial gap   25  wall of said casing shell
outwardly in a radial 37 is formed at the distal end of the diffuser 35b; a
direction, the sectional area of said volute liner ring clearance is
therefore properly maintained   room is gradually increased toward the
fluid and contact between the liner ring and the impeller     frow
direction of the pump. does not occur. Further, since both of the side edge
portions 43a of a support portion 43 are bent  30  3. A sheet metal
centrifugal pump casing of inwardly, a high degree of rigidity is provided.
Claim 2, wherein said bulged portion (la) is Since the support portions 43
are not to be dis-        formed to have substantially trapezoidal cross
posed at positions that may come into contact with      section. a working
fluid, a low cost steel plate or the like may be used as the material
therefor instead of a   35  4. A  sheet-metal centrifugal pump casing of
high cost material such as stainless steel or the       Claim 2, wherein
said bulged portion (la) is like.
formed to have a substantially circular arc Moreover, in order to increase
the rigidity of       cross section. the discharge flange 31, a sheet like
discharge flange support body 45 is extended over the dis-  40   5. A
sheet-metal centrifugal pump casing of charge flange 31 and the fixed
flange 2 of the          Claim 1, wherein the suction side of said cas-
casing shell 1. By this configuration, when the         ing shell (1)
consists of a first wall portion (lb) discharge flange 31 is acted upon by
an external        and a second wall portion (1c) which are integ- force,
it is not deformed because such a force is       rally formed with each
other, said first wall supported by the discharge flange support body   45
portion is protruded outwardly at a shoulder 45. Furthermore, even if the
discharge flange 31 is     portion thereof to have a substantially S- in
some way deformed, only the casing shell 1 is        shaped cross section,
while said second wall deformed and such a deforming force does not
portion is formed to have a substantially L- reach the partition body 35
because the axial gap       shaped cross section. 37 is formed at the
distal end of the diffuser 35b in  50 a similar manner to that described
above; the liner  6. A sheet-metal centrifugal pump casing of ring
clearance may therefore be properly main-          Claim 1, wherein said
partition body (20) in- tained and contact thereat does not occur.
cludes a cylindrical partitioning portion integ- rally formed therewith,
and said diffuser is in- Claims                                          55
tegrally extended from said partitioning portion. 1. A sheet-metal
centrifugal pump casing (1)        7. A  sheet-metal centrifugal pump
casing of comprising a casing shell (1) having a suction      Claim 1,
wherein the diameter at the end edge 6    9                 EP 0409 106 B1
10 



ing force is not transmitted to the vicinity of the     port (3) and being
formed of a steel plate by suction port 3, because the axial gap 37 is
formed      means of deep drawing using a press, and a between the end edge
of the diffuser 35b and the        suction flange firmly attached to the
suction peripheral edge of the suction port 3. Thus de-         port of the
casing shell, said centrifugal pump formation of the casing shell 1 is
prevented.   5        casing further comprising a partition body (20)
Furthermore, since, four support portions 43        firmly attached to the
inner surface of said are remain at the peripheral portion 39a of the
casing shell for partitioning a space within said suction flange 39, and a
ring-like end edge portion     casing shell (1) into a suction chamber and
a 39b located at the end of the support portions 43 is     pressure
chamber, and a diffuser (20b; 35b) welded to the outer surface of the
shoulder portion   10  which is integrally extended from the suction 1 d of
the first wall portion 1e, the rigidity becomes  side end portion of the
partition body and significantly higher at the suction side of the casing
which tapers off toward the peripheral edge of shell 1, thus deformation of
the casing shell 1 due     said suction port characterized in that said to
internal pressure may be avoided.                    diffuser is mounted so
that an axial gap (21; Moreover, because of the fact that the support  15
37) is formed between the end edge of the portions 43 are remained at the
peripheral portion      diffuser and the peripheral edge of said suction
39a of the suction flange 39, sufficient rigidity is    port (3). ensured
for the support of the suction flange 39 and, therefore, inclining of the
suction flange 39   2. A  sheet-metal centrifugal pump casing of may be
prevented. Also, even when the suction   20      Claim 1, wherein a volute
room (A) providing a flange 39 is acted upon, for example by an exces-
flow passage is extended in a circumferential sive piping force which
results in an inclining of the  direction inside the casing shell, the
periphery suction flange 39, only the casing shell 1 is caused    of said
volute room is defined by a bulged to deform and such deforming force is
not transmit-     portion (1 a) formed by bulging a peripheral ted to the
partition body 35 because the axial gap   25  wall of said casing shell
outwardly in a radial 37 is formed at the distal end of the diffuser 35b;
a. .  direction, the sectional area of said volute liner ring clearance is
therefore properly maintained   room is gradually increased toward the
fluid and contact between the liner ring and the impeller     frow
direction of the pump. does not occur. Further, since both of the side edge
portions 43a of a support portion 43 are bent  30  3. A sheet metal
centrifugal pump casing of inwardly, a high degree of rigidity is provided.
Claim 2, wherein said bulged portion (1 a) is Since the support portions 43
are not to be dis-        formed to have substantially trapezoidal cross
posed at positions that may come into contact with      section. a working
fluid, a low cost steel plate or the like may be used as the material
therefor instead of a   35  4. A  sheet-metal centrifugal pump casing of
high cost material such as stainless steel or the       Claim 2, wherein
said bulged portion (1a) is like.
formed to have a substantially circular arc Moreover, in order to increase
the rigidity of       cross section. the discharge flange 31, a sheet like
discharge flange support body 45 is extended over the dis-  40   5. A
sheet-metal centrifugal pump casing of charge flange 31 and the fixed
flange 2 of the           Claim 1, wherein the suction side of said cas-
casing shell 1. By this configuration, when the         ing shell (1)
consists of a first wall portion (1b) discharge flange 31 is acted upon by
an external        and a second wall portion (1c) which are integ- force,
it is not deformed because such a force is       rally formed with each
other, said first wall supported by the discharge flange support body   45
portion is protruded outwardly at a shoulder 45. Furthermore, even if the
discharge flange 31 is     portion thereof to have a substantially S- in
some way deformed, only the casing shell 1 is        shaped cross section,
while said second wall deformed and such a deforming force does not
portion is formed to have a substantially L- reach the partition body 35
because the axial gap       shaped cross section. 37 is formed at the
distal end of the diffuser 35b in  so a similar manner to that described
above; the liner  6. A  sheet-metal centrifugal pump casing of ring
clearance may therefore be properly main-          Claim 1, wherein said
partition body (20) in- tained and contact thereat does not occur.
cludes a cylindrical partitioning portion integ- rally formed therewith,
and said diffuser is in- Claims                                          55
tegrally extended from said partitioning portion. 1. A sheet-metal
centrifugal pump casing (1)         7. A sheet-metal centrifugal pump
casing of comprising a casing shell (1) having a suction       Claim 1,
wherein the diameter at the end edge 6    11                 EP 0 409 106
B1                     12 of said diffuser is substantially the same as the
portion (1d) thereof and is reversely curved 



diameter at the peripheral edge of said suction     into an
concave-mirror-like configuration at the port.
remaining portion (1g) thereof, while said sec- ond wall portion (1f) is
formed to have a sub- 8. A  sheet-metal centrifugal pump casing of   5
stantially L-shaped cross section. Claim 6, wherein a liner ring (22; 38)
having a substantially L-shaped cross section is force-   16. A
sheet-metal centrifugal pump casing of fitted into the inner peripheral of
said partition-  Claim 15, wherein said partition body has sub- ing
portion, and an end portion of said impeller    stantially S-shaped cross
section and is firmely (5) is fitted with a play into the inner peripheral
10  attached to the inner surface of said first wall of said liner ring.
portion (1e) only at peripheral edge portion thereof, whereby said
partition body is sup- 9. A sheet-metal centrifugal pump casing of
ported with a space (36) formed between itself Claim 1, wherein an air
extraction plug (23) is     and the remaining portion (1g) of said casing
attached to an upper portion of said casing   15    shell. shell, and a
drain plug (24) is attached to a lower portion of said casing shell.
17. A sheet-metal centrifugal pump casing of Claim 16, wherein an outer
peripheral portion 10. A  sheet-metal centrifugal pump casing of
(39a) of said suction flange (39) is extended Claim 9, wherein a part of a
shoulder portion of  20  cylindrically toward the suction side surface of
said casing shell is made flat at the upper and     said first wall portion
(1e) of said casing shell, lower portions thereof, and said plugs are at-
said peripheral portion has a ring-like end edge tached to said flat
portions.                        portion (39b) which engages and is welded
to the outer surface of said first wall portion. 11. A  sheet-metal
centrifugal pump casing of  25 Claim  10, wherein female screw  holes are
18. A sheet-metal centrifugal pump casing of formed through a wall of said
casing shell and       Claim  17, wherein wide windows (41) are said
partition body at said flat portions, and      opened around said outer
peripheral portion said plugs are threaded into said female screw
(39a) of said suction flange for providing work- holes.
30      ing space therein, and the remaining portion of said outer
peripheral portion provides a sup- 12. A sheet-metal centrifugal pump
casing of            port portion (43) for supporting said suction Claim
11, wherein a longitudinally extended        flange. groove (29) is formed
on the periphery of the stem portion of said each plug.             35
PatentansprUche 13. A sheet-metal centrifugal pump casing accord-   1.
Kreiselpumpengehause (1) aus Metallblech, ing to any one of Claims 1 to 8,
wherein only       welches folgendes aufweist: the peripheral edge portion
of said partition       einen Gehausemantel (1) mit einem Ansaugan- body
(20; 35) is firmly attached to the inner  4o   schluS (3) und zwar
hergestellt aus einer Stahl- surface of said casing shell, with the rest of
platte durch Tiefziehen unter Verwendung ei- said partition body being
supported with a          ner Presse, und einen Ansaugflansch fast an-
space (36) provided between itself and the          gebracht an dem
SauganschluB des Geh~u- inner surface of said casing shell.
semantels, ferner 45      einen Unterteilungskdrper (20) fest angebracht
14. A  sheet-metal centrifugal pump casing of           an der
Innenoberflache des Gehdusemantels Claim 13, wherein said space (36) is in
corm-       zur Unterteilung eines Raums innerhalb des munication with said
suction chamber through        Gehlusemantels (1) in eine Saugkammer und
said axial gap between the end edge of said         eine Druckkammer, und
diffuser and the peripheral edge of said suction   so  einen Diffusor (20b,
35b), der sich integral von port.
dern Saugseitenendteil des Unterteilungskor- pers erstreckt und der zur
Umfangskante des 15. A sheet-metal centrifugal pump casing of
Sauganschlusses hin sich verjUngt, Claim 1, wherein the suction side of
said cas-      dadurch gakennzeichnet, dag der Diffusor der- ing shell (1)
consists of a first wall portion (le)  55  art angebracht ist, daB ein
Axialspalt (21, 37) and a second wall portion (1f) which are integ-
zwischen der Endkante des Diffusors und der rally formed with each other,
said first wall        Umfangskante des Sauganschlusses (3) gebil- portion
is protruded outwardly at a shoulder        det wird. \ 11*11 1 III 11
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Kreiselpumpengehluse aus Metallblech nach          (23) an einem oberen
Tell des Gehluseman- Anspruch 1, wobei ein Volutenraum (A), der        tels
angebracht ist und ein AbfluBstopfen (24) 



einen StrbmungsdurchlaB vorsioht in einer Um-      an einem unteren Teil
des Gehdusemantels fangsrichtung innerhalb des Gehlusemantels
angebracht ist. erstreckt ist, wobei der Umfang oder die Peri-   5 pherie
des Volutenraums durch einen gewolb-    10. Kreiselpumpengehluse aus
Metaliblech nach ton Teil (1a) definiert ist, und zwar gebildet
Anspruch 9, wobel ein Teil eines Schulterteils durch Wolben einer
Umfangswand des Gehlu-          des Gehiusernantels an den oberen und
unter- semantels nach auBen in einer Radialrichtung,      en Teilen
desselben flach gemacht ist, und wobei die Querschnittsfliche des Voluten-
10      wobei die Stopfen an diesen flachen Teilen raums allmahlich zur
StrdmungsmittelfluBrich-     angebracht sind. tung der Pumpe hin vergroBert
wird. 11. Kreiselpumpongehluse aus Metallblech nach 3. Kroiselpumpengehluse
aus Metalilblech nach         Anspruch 10, wobei Aufnahmeschraublocher
Anspruch 2, wobei der gewolbte Teil (la) so  it    durch die Wand des
Gehausemantels und des geformt ist, daB er einen im wesentlichen tra-
Unterteilungsknrpers an den flachen Teilen ge- pezformigen Querschnitt
besitzt.                  formt sind, und wobei die erwahnten Stopfen in
die Aufnahmeschraublocher eingeschraubt 4. Kreisolpumpengehluse aus
Metallblech nach          sind. Anspruch 2, wobel der gewolbte Teil (1a)
der-  2o art geformt ist, daB er einen im wesentlichen  12.
Kreiselpumpengehfluse aus Metallblech nach kroisbogenformigen Querschnitt
besitzt.           Anspruch 11, wobei eine sich lings erstrek- kende Nut
(29) am Umfang des Schaftteils 5. Kreiselpumpengehiuse aus Metallblech nach
jedes Stopfens gebildet ist. Anspruch 1, wobei die Saugselte des Gehlu-  25
semantels (1) aus einem ersten Wandtoil (1b)   13. Kreiselpumpengehiuse aus
Metallblech nach und einem zweiten Wandteil (1c) bestoht, die      einem
der AnsprUche 1 bis 8, wobei der Urn- integral miteinander ausgobildet
sind, wobei      fangskantenteil des Unterteilungskorpers (20; der erste
Wandteil an einem Schulterteil davon     35) fest an der Innenoberfliche
des Gehiu- nach auBen vorspringt, um einen im wesentli-  30  semantels
befestigt ist, wobei der Rest des chen S-formigen Querschnitt zu besitzen,
wih-      Unterteilungskdrpers getragen wird und zwar rend der zweite
Wandteil so geformt ist, daB er    mit einem  Raum (36) vorgesehen zwischen
einen im wesentlichen L-f6rmigen Querschnitt       diesem selbst und der
Innenoberfliche des besitzt.
Gehiusemantels. 35 6. Kreiselpumpengehfuse aus Metallblech nach       14.
Kreiselpumpengehiuse aus Metallblech nach Anspruch 1, wobei der
Unterteilungsknrper         Anspruch 13, wobei der Raum (36) mit der (20)
einen zylindrischen Unterteilungsteil inte-   Saugkarnmer in Verbindung
steht und zwar gral damit ausgebildet aufweist, und wobel der     Ober den
erwihnten Axialspalt zwischen der erw~hnte Diffusor sich integral von dem
Unter-  4o  Endkante des Diffusors und der Umfangskante teilungsteil aus
erstreckt.                        des Sauganschlusses. 7.
Kreiselpumpengehluse aus Metaliblech nach       15. Kreiselpumpengehluse
aus Metallblech nach Anspruch 1, wobei der Durchmesser an der
Anspruch 1, wobei die Saugseite des Gehiu- Endkante des Diffusors im
wesentlichen der  45    semantels (1) aus einem ersten Wandteil (1e)
gleiche ist wie der Durchmesser der Umfangs-       und einem zweiten
Wandteil (if) bestehen, die kante des Ansauganschlusses.
integral miteinander ausgeformt sind, wobei ferner der erste Wandteil an
einem Schulterteil &  Kreiselpumpengehiuse aus Metallblech nach
(1d) desselben nach auBen ragt und rtckwdrts Anspruch 6, wobei ein Laufring
(22; 38) eine   5o  in eine konkave spiegelartige Konfiguration am im
wesentlichen L-f6rmigen Querschnitt besitzt    verbleibenden Teil (1g)
desselben gekrOmmt und in den Innenumfang des Unterteilungsteils     ist,
wihrend der zweite Wandteil (if) so go- durch Kraftsitz befestigt ist, und
wobei ein      formt ist, daB er einen im wesentlichen L- Endteil des
Laufrads (5) mit Spiel in den Innen-  formigen Querschnitt besitzt. umfang
des Laufrings eingepaBt ist.       55 16. Kreiselpumpengehiuse aus
Metallblech nach 9. Kreiselpumpengehluse aus Metallblech nach
Anspruch 15, wobei der Unterteilungskorper Anspruch 1, wobei ein
Luftherausziehstopfen       einen im wesentlichen S-f6rmigen Querschnitt 8
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16 besitzt und feet an der Innenoberflache des        te est delimitee par
une partie bombee (la) ersten Wandteils (1e) an dem Umfangskantent-
formde par renflement d'une parol peripheri- oil desselben angebracht ist,
wodurch der Un-      que de ladite enveloppe de carter vers I'extd- 



torteilungskdrper mit einem Raum (36) gebil-       rieur dans une direction
radiale, la surface en dot zwischen diesem selbst und dom verblel-   5
coupe de ladite chambre en volute etant ac- benden Teil (1g) des
Gehilusemantels getra-        crue de manibre graduelle dans la direction
de gen ist.                                           I'dcoulement du
fluide de la pompe. 17. Kreiselpumpengehluse aus Metallblech nach      3.
Carter de pompe centrifuge en feuille m6talli- Anspruch  16, wobei ein
AuBenumfangsteil  tO       quo selon la revendication 2, dans lequel ladite
(39a) des Ansaugflansches (39) zylindrisch zur     partie bombee (1a) est
formee pour avoir une Saugseitenoberfliche des ersten Wandteils
section transversale & peu pros trapdzoTdale. (1e) des Gehiusemantels
verlangert ist, wobei der Umfangsteil einen ringf6rmigen Endkant-     4.
Carter de pompe centrifuge en feuille m~talli- enteil (39b) besitzt, der
mit der Auf~enoberfli-  15  que selon la revendication 2, dans loquel
ladite che des ersten Wandteils in Eingriff steht und     partie bombeo
(1a) est form6e pour avoir une verschweil3t ist.
section transversale a peu pres en arc de cercle. 18. Kreiselpumpengehluse
aus Metaliblech nach Anspruch 17, wobei breite Fenster (41) um den   2o  5.
Carter de pompe centrifuge en feuille metalli- K>      Aufenumfangsteil
(39a) des Saugflansches ge-        quo selon la revendication 1, dans
lequel le Mftnet sind, um darinnen einen Arbeitsraum         c8te
aspiration de ladite enveloppe (1) de car- vorzusehen, und wobei der
verbleibende Teil        ter est constitu6 d'une premiere partie (1b) de
des AuBenumfangsteils einen Tragteil (43) vor-     parol et d'une seconde
partie (1c) de paroi qui sieht zum Tragen des Saugflansches.        25
sont formees venues de matibre l'une avec l'autre, ladite premiere partie
de paroi fait sail- Revendlcations
lie vers l'exterieur au niveau d'une partie for- mant 4paulement de
celle-ci pour avoir une 1. Carter (1) de pompe centrifuge en feuille me-
section transversale & peu pres en forme de S, tallique comportant une
enveloppe (1) de car-  3o  alors quo ladite seconde partie de paroi est ter
ayant un orifice d'aspiration (3) et etant     formee pour avoir une
section transversale a forme d'une plaque en acier par l'intermediaire
peu pris en formo de L. d'un etirage profond utilisant une presse, et une
bride d'aspiration fixee de manibre ferme   6. Carter de pompe centrifuge
en feuille m6talli- & l'orifice d'aspiration de I'enveloppe de carter,  95
que selon la revendication 1, dans loquel ledit ledit carter de pompe
centrifuge comportant en     corps (20) de separation comporte une partie
outre un corps de saparation (20) fixe de ma-      de separation
cylindrique formee venue de niere ferme A la surface int6rieure de ladite
matibre avoc celul-ci, et ledit diffuseur s'dtend enveloppe de carter pour
separer un espace         venu de matibre & partir de ladite partie de
situe & l'intfrieur de ladite enveloppe (1) de   40  separation. carter en
une chambre d'aspiration et une chambre de pression, et un diffuseur (20b;
7. Carter de pompe centrifuge en feuille m6talli- 35b) qui s'etend venu de
matibre & partir de la    que selon la revendication 1, dans lequel le
partie formant extremite situe c8te aspiration     diambtre au niveau du
bord d'extr~mit6 dudit du corps de s9paration et qui se r6trecit dans   45
diffuseur est a peu pres le m8me quo le dia- la direction du bord
peripherique dudit orifice    metre au niveau du bord p6ripherique dudit
d'aspiration, caracterise en ce quo ledit diffu-   orifice d'aspiration.
seur est monte de tolle sorte qu'un espace axial (21, 37) est form6 entre
le bord d'extremi-  &  Carter de pompe centrifuge en feuille metalli- te du
diffuseur et le bord p6riphdrique dudit  so  quo selon la revendication 6,
dans loquel un orifice d'aspiration (3).                          anneau
(22; 38) formant chemise ayant une section transversale a peu pris on formo
de L 2. Carter de pompe centrifuge en feuille metalli-      est emmanche a
force dans la peripherie inte- quo selon la revendication 1, dans loquel
une      rieure de ladite partie de separation, et une chambre en volute
(A) fournissant un passage   55  partie d'extr~mit4 de ladito roue (5) est
agen- d'ecoulement s'etend dans une direction cir-       c~e avec jeu dans
la peripherie interieure dudit confdrentielle & l'interieur de l'onveloppe
de     anneau formant chemise. carter, la pdriph6rie de ladite chambre en
volu- 1111111 111111 1111111111111111 *   C   L  M   S   *    17
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feuille metalli-       analogue A un miroir concave au niveau de la quo
selon la revendication 1, dans lequel un         partie restante (1g) de
celle-ci, alors que ladite goujon (23) d'extraction d'air est fixe sur une
seconde partie (if) de paroi est formee pour 



partie superieure de ladite enveloppe de car-        avoir une section
transversale k peu pris en ter, et un goujon (24) de purge est fix6 sur une
5  forme de L. w'    partie inf~rieure de ladite enveloppe de carter. 16.
Carter de pompe centrifuge en feuille metalli- 10. Carter de pompe
centrifuge en feuille m~talli-      quo selon la revendication 15, dans
lequel ledit quo selon la revendication 9, dans loquel une        corps de
separation a une section transversale partie d'une partie formant
4paulement de ladi-  10  & peu pris en forme de S et est fixe de to
enveloppe de carter est rendue plate au           manibre ferme sur la
surface int6rieure de ladi- niveau des parties superieure et inferieure de
to premibre partie (1e) de paroi, uniquement celle-ci, et lesdits goujons
sont fixes sur lesdi-   au niveau de la partie formant bord periph6ri- tes
parties plates.                                  quo de celle-ci, de sorte
que ledit corps de 15      s~paration est supporte ayant un espace (36) 11.
Carter de pompe centrifuge on feuille m~talli-      forme entre lul-meme et
la partie restante (1g) que selon la revendication 10, dans loquel des
de ladite enveloppe de carter. trous filoths femoelles sont formes &
travers une paroi de ladite enveloppe de carter et dudit     17. Carter de
pompe centrifuge on feuille metalli- corps de separation au niveau desdites
parties   20  quo solon la revendication 16, dans lequel une plates, et
lesdits goujons sont visses dans les-     partie (39a) peripherique
extdrieure de ladite dits trous filetes femelles.
bride d'aspiration (39) s'etend de maniere cy- lindrique vers la surface
c8te aspiration de 12. Carter de pompe centrifuge en feuille m6talli-
ladite premiere partie (1e) de parol de ladite que selon la revendication 1
1, dans loquel une   25  enveloppe de carter, ladite partle peripherique
gorge (29) s'etendant longitudinalement est          comporte une partie
(39b) formant bord d'ex- formee A la peripherie de la partie formant
trdmite analogue a un anneau qui est on queue de chaque dit goujon.
contact avec la surface exterieure de ladite premibre partle de paroi et
est soudde sur 13. Carter de pompe centrifuge on fouille metalli-  30
celle-ci. quo selon I'une quelconque des revendications 1 & 8, dans loquel
seule la partie formant bord  18. Carter de pompe centrifuge en feuille
metalli- p6riphnrique dudit corps (20; 35) de separation      que selon la
revendication 17, dans lequel des est fixeo de manibre ferme sur la surface
int4-      fen~tres importantes (41) sont ouvertes autour rieure de ladite
enveloppe de carter, le reste  35  de ladite partie (39a) peripherique
exterieure dudit corps de separation etant supporte en          de ladite
bride d'aspiration pour fournir un es- ayant un espace agenc4 entre
lui-meme et la          pace de service dans celle-ci, et la partie res-
surface interieure de ladite enveloppe de car-      tante de ladite partle
peripherique exterieure ter.
fournit une partie de support (43) pour suppor- 40      ter ladite bride
d'aspiration. 14. Carter de pompe centrifuge en feuille m6talli- que selon
la revendication 13, dans lequel ledit espace (36) est en communication
avec ladite chambre d'aspiration a travers ledit espace axial existant
entre le bord d'extremitd dudit  45 diffuseur et le bord peripherique dudit
orifice d'aspiration. 15. Carter de pompe centrifuge en feuille metalli-
quo selon la revendication 1, dans loquel le  60 c8te aspiration de ladite
enveloppe (1) de car- ter est constitue d'une premiere partie (1e) de
paroi, et d'une seconde partie (if) de paroi, qui sont formees venues de
matiere l'une avec l'autre, ladite premiere partie de paroi fait sail-  55
lie vers l'exterieur au niveau d'une partie (Id) de celle-ci formant
epaulement et est incurv6e de maniere inverse selon une configuration 10
Hl I    


