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(4 A centrifugal pump.

@ A centrifugal pump comprises a casing and a rotary impeller (1) provided with a cover plate (8) and a
plurality of spacing blade means (2) fastened thereto. Radially seen, each spacing blade means
comprises an outer, solid section (2b’, 2b,) and an inner section having at least one cavity (16, 17). The
outer section forms an integral part with the inner section or is joined therewith. As a result the impeller
is easily adapted to the desired operating conditions (capacity, pressure) without affecting the flow
conditions at the outer periphery of the impeller, because a slight adaptation of the spacing blade
means diameter by turning only results in removing material from the outer, solid section but not from
the hollow section. The latter remains undamaged, and the flow conditions are consequently excellent.
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The invention relates to a centrifugal pump com-
prising a casing and a rotary impeller provided with a
cover plate and a plurality of spacing blade means
fastened thereto.

DE-PS No. 2.800.723 discloses a fan impeiler,
where two successive blades are joined by means of
a common base plate adjacent one of the two cover
plates. Another known fan impeller comprises blades
of bent sheet material. It is, however, not mentioned
that the blades are made of simple web segments.
Known impellers are expensive to manufacture, as
they require a large number of working operations,
especially a large number of foldings of the sheet ma-
terial. Moreover, the impellers are difficult to adapt to
a predetermined capacity or pressure. Further, large
known pump impellers are known, which are provided
with spacing blade means in the form of hollow cavi-
ties. When the operating conditions (capacity, press-
ure) of a pump with such an impeller change, the
diameter of the impeller may be altered by turning,
thus possibly puncturing a spacing blade means. The
pump medium can then flow into the cavity of the
spacing blade means, thus having a considerable,
negative effect on the flow conditions at the outer
periphery of the spacing blade means.

The object of the invention is to provide a cen-
trifugal pump of the above-mentioned type, where the
impeller is easily adapted to a variety of different
operating conditions (capacity, pressure).

The cenfrifugal pump according to the invention
is characterized in that each spacing blade means,
radially seen, comprises an outer, solid section and
an inner section having at least one cavity, the outer
section forming an integral part with the inner section
or being joined therewith. As a result the impeller is
easily adapted to the desired operating conditions
(capacity, pressure) without affecting the flow condi-
tions at the outer periphery of the impeller, because a
slight adaptation of the blade diameter by turning only
results in removing material from the outer, solid sec-
tion but not from the hollow section. The latterremains
undamaged, and the flow conditions in the pump are
consequently excellent.

According to the invention, the outer section is
without connection to the cover plate. Thus, it is par-
ticularly easy to remove material from the outer sec-
tion during adaptation.

Furthemmore, according to the invention, the outer
and inner sections form an integral part and comprise
at least one first curved web segment, preferably two
such segments, to define ducts between the spacing
blade means, one portion of the first web segment or
of one of the web segments, respectively, of each
spacing blade means radially projecting further than
the remaining portion of the first web segment or of the
other web segments, respectively, of the spacing
blade means, the projecting part of the above-men-
tioned portion of the first web segment or of one of the
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web segments, respectively, being without any con-
nection to the cover plate. As aresult, it is particularly
easy to adapt an impeller to the desired operating
conditions (capacity, pressure) after manufacture, as
a technician can easily shorten the web segment(s) a
little at the outer periphery by means of a simple cut-
ting tool so that the impeller is adapted without affect-
ing the flow conditions at the outer periphery of the
impeller.

Moreover, according to the invention, the web
segment with the longest radial projection advan-
tageously extends not quite as far as the cover plate.

In one embodiment of the invention each spacing
blade means comprises at least three relatively small
web segments defining at least one closed cavity,
resulting in a relatively light impeller. Moreover, it is
thus easier to shape a spacing blade means in such
a way that the pump medium flows into the duct be-
tween two successive spacing blade means at an
easily adjustable angle.

In another embodiment of the invention, one or
more of the web segments of the inner section form
an internal bracing therein, thus increasing the
strength of the impeller.

In a further embodiment of the invention, the web
segments are manufactured with a small cross-sec-
tion by means of extrusion, resulting in a particularly
inexpensive manufacture of the impeller.

In yet another embodiment of the invention, the
cover plate and the web segments are made of sheet
metal, preferably having a thickness of 0.5-3.0 mm,
especially 0.8-2.0 mm, thus facilitating manufacture.

In yet a further embodiment of the invention the
end portion of the inner section comprised by the web
segment or segments and closest to the centre of the
impeller is provided with an inwardly facing nose,
optionally only a single projection of the web segment,
to ensure a focally defined extension of the cross-sec-
tion of the duct immediately behind the duct inlet with
respect to the flow direction of the pump medium
through the duct, thus allowing for the most advan-
tageous design of a duct inlet.

In a particularly advantageous embodiment of the
invention, the web segments are substantially of C-,
S- or wing-shape.

An especially reliable fasting of the blades is,
according to the invention, obtained by the web seg-
ment or segments of a spacing blade means being
fastened to the cover plate by welding or soldering
spots at a radius smaller than or equal to 0.85 R, R
being the radius of the cover plate.

In another advantageous embodiment of the
invention each web segment is fastened with two,
preferably four, welding or soldering spots.

Finally, the web segments according to the inven-
tion are cast with the cover plate.

The invention is described in greater detail below
and with reference to the accompanying drawings in
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which:

Figure 1 is a frontal view of a first embodiment of
an impeller of a centrifugal pump according to the
invention, where the impeller is provided with one
cover plate,
Figure 2 shows a second embodiment of the
impeller corresponding to Figure 1, where spac-
ing blade means of different shapes are
schematically shown; an impeller according to
the invention is, however, always provided with
spacing blade means of the same shape; and

Figure 3 is a sectional view of the impeller of Fig-

ure 1 along the line HI-II.

The impeller of Figure 1 rotates inside a casing of
a centrifugal pump (not shown). The impeller is pro-
vided with one cover plate 8 but may, in principle, be
provided with two. The impeller is further provided
with a plurality of spacing blade means 2, a pair of
spacing blade means defining a duct 4. Each spacing
blade means 2 comprises an outer, solid section 2b’
and an inner, hollow section, i.e. the section of the
spacing blade means 2 situated radially inwardly with
respect to the outer section 2b’. The outer, salid sec-
tion 2b’ (cf. also 2b,) may form an integral part with the
inner section or may be joined with the latter. The
outer section 2b’ (optionally 2b,) is thus not directly
connected to the cover plate 8. If the outer and inner
sections form an integral part, they may comprise two
web segments 2a, 2b. The web segments may be fas-
tened to the cover plate by means of welding, prefer-
ably spot welding, or soldering. As is apparent, each
inner section comprises at least one inner closed
cavity 6.

As is furthermore apparent, the web segment 2b
extends as far as the outer peripheral edge 8a of the
cover plate 8. A technician assembling the impeller
parts can easily shorten the outer section 2b’ of the
web segment 2b to a greater or lesser extent by
means of a simple cutting tool, thus adapting the
impeller to a variety of operating conditions. Moreover
it is apparent that the inner section may be provided
with inwardly facing noses, in the present case the
radially innermost end 2b” of the web segment 2b. As
a resutt the portion of the duct 4 forming the duct inlet
is locally extended 25, thus creating particularly
advantageous flow conditions through the duct 4 in
some pump types.

Prior to the above-mentioned cutting with a tool,
a web segment may optionally extend over a con-
siderable distance, as denoted by 2b, at the bottom
teft comner of Figure 1, without, however, reaching the
peripheral edge 8a of the cover plate.

instead of two web segments a spacing blade
means may comprise three web segments, as shown
at the bottom right corner of Figure 1, where a web
segment 2¢ forms a bracing. The web segment 2a at
the top of Figure 1 may optionally be two web seg-
ments adjoining at a bend 15.
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A spacing blade means 12 may comprise fwo web
segments, cf. Figure 2, one of which 12f is substan-
tially of C-shape, the other 12g substantially of S-
shape. Optionally a spacing blade means may have
the shape of an airplane wing made from one web
segment, cf. 12h. Furthemrmore a spacing blade
means may be made from a single web segment pro-
vided with an inwardly facing nose 12m”, ¢f. 12m.

A web segment may be manufactured with a
small cross-section by means of extrusion. It is also
possible to make the segments and the cover plate of
sheet metal having a thickness of preferably 0.5-3.0
mm, especially 0.8-2.0 mm.

As is shown by means of the web segment 2b of
Figure 1, the web segment of a spacing blade means
may be fastened to the cover plate by means of weld-
ing or soldering spots 20 and within a radius of less
than or equal to 0.85 R (R being the radius of the cover
plate). A web segment may be fastened with at least
two, preferably four, welding or soldering spots 20.

The invention may be varied in many ways with-
out thereby deviating from the scope of the invention.
The web segments may, forinstance, be cast with the
cover plate.

Claims

1. A centrifugal pump comprising a casing and arot-
ary impetter (1) provided with a cover plate (8)
and a plurality of spacing blade means (2) fas-
tened thereto, characterized in that each spac-
ing blade means, radially seen, comprises an
outer, solid section (2b’, 2b,) and an inner section
having at least one cavity (16, 17), the outer sec-
tion forming an integrat part with the inner section
or being joined therewith.

2. A centrifugal pump as claimed in claim 1, charac-
terized by the outer section (2b’, 2b,) being with-
out connection to the cover plate (8).

3. Acentrifugal pump as claimed in claim 1, charac-
terized by the outer and inner sections forming an
integral part and comprising at least one first cur-
ved web segment (12m, 12h), preferably two
such segments (23, 2b; 2¢; 12f, 12g, 12j, 12k), to
define ducts (4) between the spacing blade
means, one portion (2b’) of the first web segment
or of one of the web segments (2b), respectively,
of each spacing blade means radially projecting
further than the remaining portion of the first web
segment or of the other web segments, respect-
ively, of the spacing blade means, the projecting
part of the above-mentioned portion (2b’) of the
first web segment or of one of the web segments,
respectively, being without any connection to the
cover plate.
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A centrifugal pump as claimed in claim 1 or 3,
characterized by the web segment (2b,) with the
longest radial projection extending not quite as far
as the cover plate (8).

A cenfrifugal pump as claimed in claim 2, 3 or 4,
characterized by each spacing blade means (2)
comprising atleast three relatively small web seg-
ments (2a, 2b, 2c) defining at least one closed
cavity (16, 17).

A centrifugal pump as claimed in one or more of
the claims 1-5, characterized by one or more of
the web segments of the inner section forming an
internal bracing (2c) therein.

A centrifugal pump as claimed in one or more of
the claims 1-6, characterized by the web seg-
ments being manufactured with a small cross-
section by means of extrusion.

A centrifugal pump as claimed in one or more of
the claims 1-7, characterized by the cover plate
and the web segments being made of sheet
metal, preferably having a thickness of 0.5-3.0
mm, especially 0.8-2.0 mm.

A centrifugal pump as claimed in one or more of
the claims 1-8, characterized by the end portion
(2) of the inner section comprised by the web seg-
ment (2m) or segments (2b, 2f, 2k) and closestto
the centre (10) of the impeller being provided with
an inwardly facing nose (12m"), optionally only a
single projection (2b") of the web segment, to
ensure a locally defined extension (34, 25) of the
cross-section of the duct immediately behind the
duct inlet with respect to the flow direction of the
pump medium through the duct.

A centrifugal pump as claimed in one or more of
the claims 1-9, characterized by the web seg-
ments being substantially of C-, S- or wing-shape
(12f, 12g, 12h, 12j, 12k, 12m).

A centrifugal pump as claimed in one or more of
the claims 1-10, characterized by the web seg-
ment or segments of a spacing blade means
being fastened to the cover plate by welding or
soldering spots (20) at a radius smaller than or
equal to 0.85 R, R being the radius of the cover
plate.

A cenfrifugal pump as claimed in claim 10,
characterized by two, preferably four, welding or
soldering spots (20) for fastening a web segment.

A centrifugal pump as claimed in one or more of
the claims 1-12, characterized by the web seg-
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ments being cast with the cover plate.
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