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) Clog resistant pump.

@ The invention concerns a non-clogging pump of
centrifugal or axial flow type.

The regular vanes (6), (11) of the impeller or the
pump housing are completed with a number of addi-
tional vanes (8), (13) between the regular vanes and
so arranged that their front edges (9), (14), as seen
in the direction of the flow, are located in front of the
front edges (7), (12) of the regular vanes.
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This invention concerns a rotodynamic pump
comprising an impeller rotating in a pump housing.
Such pumps may roughly be categorized as centri-
fugal pumps and axial pumps.

The centrifugal pump comprises an impeller
consisting of a hub, at least one cover disc on said
hub and a number of vanes, a so-called open
impeller. A closed impeller is provided with two
cover discs and intermediate vanes. Common for
the two types is that the liquid is sucked into the
centre of the impeller in an axial direction and
leaves it tangentially at the periphery.

The axial flow pump differs from the centrifugal
pump in that the liquid leaves the pump in a
substantially axial direction. This linking of the fluid
is taken care of by a number of vanes in the pump
housing after the impeller. These vanes also nor-
mally serve as supporting elements in the housing
construction.

When pumping sewage water and certain
types of process water containing elongated fibres,
the pumping may be disturbed by rags, fibres etc
getting stuck to the front edges of the vanes on the
impeller and in the pump housing. Such build-ups
can initially create vibrations in the pump, con-
sequently the efficiency decreases and finally the
pump might get totally clogged. One way to make
the objects leave the vanes is to let the pump
rotate backwards at certain intervals, but this is of
course not an acceptable solution. Another way to
diminish the clogging risk is to provide the pump
with cutting means which divide the pollutions into
pieces before they are sucked into the impeller. An
example of such a solution is shown in the Swedish
Pat No 820 5774-6. A disadvantage with this solu-
tion is that the cutting means may be quickly worn-
out which might cause the clogging problem fo
become even worse.

The purpose of this invention is to solve the
clogging problems mentioned above in a fotally
new and different way. The solution is obtained by
help of the device stated in the claims.

The invention is described more closely below
with reference to the enclosed drawings.

Fig 1 shows a conventional impeller for a cen-
trifugal pump. Fig 2 shows a corresponding impel-
ler according to the invention, while Fig 3 shows a
housing for an axial flow pump having vanes de-
signed according to the invention.

In the drawings 1 stands for the hub of an
impeller, 2 and 3 cover discs, 4 and 5 inlet and
outlet respectively and 6 regular impeller vanes
with front edges 7. 8 stands for additional impeller
vanes with front edges 9, while 10 stands for a slot
between the vane 8 and the cover plate 2. 11
stands for regular vanes with front edges 12, 13
additional vanes with front edges 14 and 15 finally
a slot at the end of the vane 13.
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Referring now to Fig 1 a conventional impeller
comprises a hub 1 with upper and lower cover
discs 2 and 3 respectively, inlet and outlet 4 and 5
respectively and vanes 6. On the front edges 7 of
the latter, fibres etc often get stuck.

As is shown in Fig 2 a number of additional
vanes 8 are arranged in the gaps between the
regular vanes 6. The additional vanes are attached
to one of the cover plates 3 and exiend with
strongly backwards swept front edges 9 towards
the other cover plate 2, however, without making
contact with the latter.

The front edges 9 of the additional vanes 8 are
so arranged that they are located in front of the
front edges 7 of the regular vanes as seen in the
direction of the flow. This means that elongated
objects in the liquid are caught by said edges 9,
the objects then sliding along the edge in the
direction of the cover disc 2 and finally through the
slot 10 between the vane and the cover disc.

As the front edge 9 of the additional vane 8 is
strongly swept backwards, the pollutions will have
passed the front edges 7 of the regular vanes 6
when they have reached the slot 10. This means
that the pollutions will not attach to the regular
vanes but pass in the gaps between them towards
the outlet. The risk of clogging has thus been
almost eliminated.

The number of regular vanes of the impeller is
adapted to the operating conditions of the impeller
and the number of additional vanes depends there-
of as these vanes are located between the regular
ones. The distance between the front edges of the
regular and additional vanes may also depend on
the actual operating conditions. According to the
invention, however, the front edge of the additional
vane must always be swept backwards to such
extent, that its free end is always located behind
the front edge of the regular vane as seen in the
direction of the flow.

In Fig 3 an axial flow pump is shown. Such a
pump is thus characterized by the pumped liquid
being linked in such a way that it leaves the pump
in an essentially axial direction. The linking is ob-
tained by help of vanes 11 arranged downstream of
the impeller, the vanes at the same time serving as
supporting elements of the driving unit.

In order to diminish or totally eliminate the risk
of elongated objects getting stuck to the front
edges 12 of the vanes 11, a number of additional
vanes 13 are arranged between the original ones.
The vanes 13 are only attached at one end as they
do not need to serve as supporting elements and
their front edges 14 are strongly swept backwards.
As was the case in the impeller described above,
also the vanes 13 are so arranged that their front
edges 14 are located in front of the front edges 12
of the regular vanes 11, thus making sure that the
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pollutions are caught by the former. Thanks to the
design with the front edge swept backwards in the
direction of the slot 15 where the vane is free, the
pollutions go easily through. Here, the pollution
have also passed the front edges of the regular 5
vanes and will therefore not stick to those.

By help of the invention a device is obtained
which essentially diminishes the risk of clogging in
pumps working with liquids containing elongated
fibres, rags and the like. A big advantage with 10
subject invention as compared with known solu-
tions is its simplicity which gives good resulis even
if different types of pollutions occur or if the pump
is worn.

15
Claims

1. A pump comprising a rotating impeller and a
surropunding housing, the impeller or alter-
natively the impeller as well as the housing 20
being provided with a number of vanes (6),

(11), characterized in that the impeller and/or

the pump housing are provided with a number

of additional vanes (8), (13) in the gaps be-
tween the regular vanes and so arranged that 25
their front edges (9), (14) are positioneed in

front of the front edges (7), (12) of the regular
vanes as seen in the direction of the flow.

2. A pump according to claim 1, characterized in 30
that the additional vanes (8), (13) are swept
backwards in the direction of the flow.

3. A pump according to claim 1, characterized in
that the additional vanes (8), (13) are so at- 35
tached to the impeller or the pump housing
that there is always a slot (10), (15) between
the vane (8), (13) and the hub (1), alternatively
the cover disc (2) or the surrounding pump
housing. 40
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Fig. 1

Fig. 2




EP 0 512 190 A1

Fig.3
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