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Description

[0001] The presentinvention relates to an impeller for
a pump used for pumping liquid substances, such as
waste water, said impeller containing at least one flow
channel of a spatially curved shape.

[0002] Prior-art impellers of centrifugal pumps de-
signed for the pumping of liquids have a shield and a
hub of a rotationally symmetrical structure and between
them one or more blades of e.g. a spiral shape, serving
to form one or more spatially curved flow channels in
the impeller.

[0003] In addition to waste liquids, waste waters also
contain solid waste, such as pieces of cloth and other
solid bodies. In the pumping of waste water, these solid
pieces cause interruptions in operation as well as power
losses in the pumps because they may stick to the
blades of the pump impeller or accumulate as lumps in-
side the impeller. For this reason, the flow channels of
the impellers of waste water pumps are often so imple-
mented that they have a large cross-sectional area to
allow especially large solid bodies to pass through the
channel without clogging the pump. Also, to achieve a
more effective flow and to reduce the risk of clogging,
the impeller blade may also be so shaped that it has a
larger thickness in the middle than at the ends. Such an
impeller is disclosed e.g. in SE specification 426976. It
is also possible sharpen the leading edge of the impeller
so that it will cut solid bodies of waste present in the
waste water into smaller pieces, as described e.g. in US
patent 4,347,035.

[0004] In another prior-art impeller of a centrifugal
pump intended for the pumping waste waters, the lead-
ing edges of the impeller blades have a strongly splayed
form, making the pump less prone to be clogged. Such
an impeller is disclosed e.g. in CA patent applications
2,254,187 and 2,253,067.

[0005] Because of the blades used in prior-art impel-
lers, the liquid flowing into the impeller meets upon en-
tering the impeller the edge of a blade and is divided into
two separate liquid flows on opposite sides of the blade.
This causes extra work and at the same time extra pow-
er consumption. In addition, pieces of solid waste may
stick to the edge of the blade.

[0006] Specification DE 32 11 230 discloses a hollow
impeller for a waste water pump, with a spiral flow chan-
nel formed in it.

[0007] Prior-art impellers have a relatively poor effi-
ciency, and additionally pieces of solid waste may cause
interruptions in operation and power losses.

[0008] The object of the invention is to eliminate the
drawbacks of prior-art solutions and to achieve a com-
pletely new type of impeller for a pump used e.g. for the
pumping of waste water, making it possible to achieve
a simple construction and a substantially better efficien-
cy than in prior-art impellers.

[0009] The structure of the pump impeller of the in-
vention is based on the idea that, in the design of the
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pump impeller of the invention, instead of defining the
shape of the blade between the shield and the hub as
in the design of prior-art impellers, the shape of the flow
channel is defined. This can be done by defining a spa-
tially curved line, along which the cross-section is var-
ied.

[0010] The impeller of the invention is characterized
in that it has a uniformly continuous structure; in other
words, it has no actual blade structure at all. In addition,
the flow channel has an evenly curved shape, i.e. it has
no abrupt bends due to blades or the like, and, unlike
prior-art flow channels, at its end the flow channel meets
itself or, in the case of an impeller with several channels,
another channel, a structure resembling the trailing
edge of a blade being formed at this meeting point.
Moreover, the cross-section of the channel remains con-
stant or changes evenly without any sharp changes in
shape and/or cross-sectional area. The details of the
features characteristic of the impeller of the invention
are presented in the claims below.

[0011] By applying the invention, it is possible to
achieve waste water impellers that are nearly clog-proof
and have a very high efficiency even when liquids con-
taining solid bodies or fibers are pumped. The impeller
has no blade and therefore no structure like the leading
edge of a blade in the area of entry of the flow, and con-
sequently no stagnation point is formed there as is typ-
ically formed at the leading edge of the blade in prior-
art pumps, neither is any low pressure generated in the
region of the suction port. Therefore, an impeller of this
design also has good suction properties, and it is not
prone to cavitation.

[0012] In the following, the invention will be described
in detail by the aid of an example with reference to the
attached drawings, wherein

Fig. 1 presents a lateral view of an impeller accord-
ing to the invention,

Fig. 2 presents an oblique top view of an impeller
according to the invention, and

Fig. 3 presents an impeller according to the inven-
tion as a transverse cross-section SOLAO - SOLAO
of Fig. 1,

Fig. 4 presents an impeller according to the inven-
tion in vertical cross-section taken at its middle, and

Fig. 5 presents another impeller according to the in-
vention.

[0013] Figures 1 - 4 present an impeller according to
the invention for a centrifugal pump, especially one in-
tended for the pumping of waste water. The impeller has
a cast-metal body 1 provided with a spatially curved flow
channel 2. At the upper end of the body 1 there is a cir-
cular suction port 3 of a size corresponding to the diam-
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eter of an intake waste water pipe, through which port
the waste water is passed in from the waste water pipe.
In addition, the impeller is provided with a hole 4 for a
drive shaft going through it.

[0014] In the design of the impeller of the invention,
the shape of the flow channel 2 is defined. This is done
by giving a line 5 (dotted broken line) spatially curved in
the direction of flow, along which is carried a constant
or slowly changing cross-section A. The cross-section
A may be of a circular form as in Fig. 4. Advancing along
the curved line 5, the edge of the cross-section defines
the edges 6 (broken line) of the flow channel 2 and also
those of an imaginary extension of it as presented in the
drawings.

[0015] The curved line 5 may be a spiral line such that
it has at first a vertical portion at the center of the suction
port 3, running in the direction of the center axis of the
impeller, whereafter it begins to bend spatially into a spi-
ral form. In the final portion of the channel, the curve
forms a planar spiral. The line 5 has a spatial curvature,
differing in this respect from planar curves. In addition,
its curvature is gentle and continuous, i.e. its radius of
curvature remains at least approximately the same all
the time, so there are no sharp bends in the channel.
The form and area of the cross-section A of the channel
may change evenly and continuously, differing from pri-
or-art solutions in this respect, too. Thus, the waste wa-
ter flows continuously in the direction of the channel. As
the flow channel spiralling on finally meets itself, or an-
other channel if several channels are provided, a struc-
ture resembling the trailing edge of a blade is formed at
this point. As illustrated in Fig. 3, the wall 7 between dif-
ferent parts of the channel 2 is relatively thick in the mid-
dle of the impeller.

[0016] Moreover, the body 1 has a uniformly continu-
ous structure without separate structures, such as
shield, hub or blade structures.

[0017] Fig. 5 presents another impeller according to
the invention, designed especially for a centrifugal pump
intended for the pumping of waste water. It has a cast-
metal body containing a flow channel 12 spatially curved
as in the case of Fig. 1 - 4. At the upper end of the body
there is a circular suction port 13 of a size corresponding
to the diameter of an intake waste water pipe, through
which port the waste water is passed from the waste
water pipe. In addition, the impeller is provided with a
through hole for a drive shaft. In this solution, the cross-
section A1 of the flow channel changes from a substan-
tially circular form to a form such that the outer wall 14
of the flow channel is substantially straight at the point
where the channel meets itself, so the cross-section of
the channel has the shape of letter D (see Fig. 5), where-
after the inner edge 15 also begins to straighten out,
being also straight at the end of the channel, the cross-
section of the channel thus having a rectangular form.
[0018] Itis obvious to the person skilled in the art that
different embodiments of the invention are not limited to
the examples described above, but that they may be
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varied within the scope of the claims presented below.

Claims

1. Impeller for a pump used for pumping liquid sub-
stances, such as waste water, said impeller contain-
ing at least one flow channel (2, 12) of a spatially
curved shape, characterized in that
the flow channel is of an evenly curved shape, and
that, in the final portion of the channel, the flow
channel (2, 12) meets itself, or another channel if
the impeller has more than one flow channel.

2. Pump impeller according to claim 1, characterized
in that the radius of curvature of the flow channel
remains substantially constant or changes evenly.

3. Pump impeller according to claim 1, characterized
in that the shape of the flow channel (2) in the di-
rection of flow is determined on the basis of a spa-
tially curved line (5), and that the edge of the cross-
section defines the edges (6) of the flow channel (2)
as it advances along the curved line.

4. Pump impeller according to claim 1, characterized
in that the curved line (5) has an at least substan-
tially spiral form.

5. Pump impeller according to claim 1, characterized
in that its structure is evenly continuous without any
separate structures, such as shield, hub and/or
blade structures.

6. Pump impeller according to claim 1, characterized
in that the cross-section (A, A1) of the flow channel
is constant or changes evenly.

7. Pump impeller according to claim 6, characterized
in that the cross-section of the flow channel chang-
es from a substantially circular form into a form such
that at least the outer wall (14) of the flow channel
is substantially straight in the final portion.

8. Pump impeller according to claim 6 or 7, charac-
terized in that inner wall (15), too, of the flow chan-
nel is substantially straight in the final portion of the
flow channel, especially at the end of the flow chan-
nel, so that the cross-section of the flow channel in
the final portion is substantially rectangular.

9. Impeller for a pump used for pumping liquid sub-
stances, such as waste water, said impeller having
a body (1) and at least one flow channel (2, 12) of
a spatially curved shape, characterized in that
the body (1) is an evenly continuous structure with-
out any separate structures, such as shield, hub
and/or blade structures,
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that the flow channel is of an evenly curved shape,
and that, in its final portion, the flow channel (2, 12)
meets itself or, if the impeller has more than one
channel, another channel.
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Fig. 5
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