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DESCRIPTION

FIELD OF THE INVENTION

[0001] The invention relates to a tank assembly.

BACKGROUND OF THE INVENTION

[0002] Wastewaters may be treated in a depositing tank, for example. The depositing tank
comprises different chambers, through which the wastewater flows. There are typically three
chambers. The chambers may be arranged in one depositing tank by means of partition walls,
or one tank may constitute one chamber, the required number of tanks being arranged in
succession. In the chambers of the depositing tank, the water flows slowly, the solid particles in
the water falling gravitationally onto the bottom of the chamber and the constituents lighter
than water rising to the surface. The middle section of the partition wall between the chambers
is provided with holes, or connecting pipes are arranged from one chamber to another,
through which the clarified water in the middle of the chamber flows into the next chamber.
When the wastewater has passed the last chamber, at least the majority of the solid matter
therein has been deposited onto the bottom of the chambers, and the majority of the
constituents lighter than water onto the surface of the water.

[0003] After the last chamber, the water, cleaned of solid matter, is led to further processing.
The further processing may be for instance chemical and/or biological purification or the water
could be led for cleaning to a filter field or to a sand filter. The chambers of the depositing tank
are emptied of the solid matter deposited on the bottom thereof. The emptying takes place
once or twice a year, for example.

[0004] Sometimes further processing has to be carried out at a site that is higher than the last
chamber in the depositing tank. Such a situation arises for instance when the filter field has to
be placed higher than the depositing tank. The immediate surroundings of the depositing tank
may also be for instance so stony or rocky that the filter field has to be placed quite far from
the depositing tank, the water having to be transferred to the filter field by pumping to ensure
the operation. This is typically arranged by letting the water flow gravitationally from the last
chamber of the depositing tank to a pump tank. A pump is arranged in the pump tank for
pumping the water for further processing.

[0005] The volume of the pump tank has to be sufficient in order to ensure that a sufficiently
large amount of water is pumped out. The amount of water pumped has to be sufficiently large
so that for instance when filtering pipes are used, enough water can be pumped therein in
order for the water to be removed from the filtering pipes along their entire length, and not only
from the first part, which would be the case if only small amounts of water were pumped into
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the filtering pipes. This would lead to excessive loading of the first part of the filter field, and its
end part would not be utilized fully. The installation of a separate pump tank naturally causes
material and installation costs. In addition, a separate pump tank increases the number of
manholes or riser pipes which typically are undesirable on a lawn, for example.

[0006] A solution has been presented, wherein the pump tank is placed inside the depositing
tank. However, it is extremely difficult to fit a sufficiently large pump tank inside a depositing
tank. If the pump tank is too broad, the chambers of the depositing tank cannot be serviced
through one riser pipe. On the other hand, it is difficult to make a pump tank deep, because
this also increases the total depth of the depositing tank and, consequently, the installation
depth. An increased installation depth again causes costs during the installation of the tank.
For example, digging the installation hole is thus quite laborious and expensive. Furthermore,
the terrain could be such that, in practice, digging a deep pit is impractical for instance because
of the level of groundwater.

[0007] EP 1449812 discloses a solution wherein the pump tank is placed inside a waste liquid
tank, for example. The waste liquid tank is manufactured such that the pump tank and partition
walls are positioned inside a mould and the waste liquid tank is formed by rotational moulding
around the pump tank and the partition walls. It is rather challenging to perform the moulding
process because of the thermal expansion of the partition walls. Further, it is also challenging
to ensure that the pump tank is leak-proof inside the waste liquid tank. EP 2 085 326 A1
discloses a tank assembly according to the preamble of claim 1.

BRIEF DESCRIPTION OF THE INVENTION

[0008] The object of the present invention is to provide a novel solution.

[0009] The solution of the invention is characterized by what is stated in the independent
claim.

[0010] A waste liquid tank disclosed herein comprises at least two chambers and a riser pipe.
The riser pipe is arranged such that the waste liquid tank and the pump tank in connection with
the waste liquid tank can be serviced through the same riser pipe. The pump tank is, however,
positioned outside the outer wall of the waste liquid tank. The outer wall of the waste liquid tank
and the outer wall of the pump tank contact each other at least partly. Thus, only one riser pipe
is needed for the waste liquid tank and pump tank. Further, only one installation hole for the
waste liquid tank and the pump tank is needed because they are close to each other. Yet
further, because the pump tank is positioned outside the outer wall of the waste liquid tank, it is
easy and simple to avoid leakage from the pump tank into the waste liquid tank or vice versa.
Because the outer wall of the waste liquid tank and the outer wall of the pump tank at least
partly contact each other, the walls of the tanks need not be very thick because the tanks
support each other. The waste liquid tank comprises at least two chambers which are
separated by a partition wall formed of inner outer walls, whereby the pump tank is at least
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partly positioned outside of the inner outer walls and thereby at least partly between the
chambers of the waste liquid tank. According to the invention, the pump tank is at least partly
under the waste liquid tank. Such a solution is very compact and the pump tank supports the
waste liquid tank. Such a solution also provides the advantages that the partition walls can be
formed freely such that the strength properties of the tank can be enhanced so as to avoid the
buckling of the tank. It is also rather easy to form a suitable space for the pump tank. Further, it
is possible to form the walls such that the pump tank and waste liquid tank support each other
extremely well.

[0011] According to an embodiment, the pump tank is at least partly surrounded by the waste
liquid tank. In such a solution, it is simple and easy to ensure that the riser pipe is in a leak-
proof manner arranged in connection with the waste liquid tank. This description further
presents a pump, which does not form part of the claimed subject-matter, with a swimmer
switch having a float element. The pumping capacity of the pump is increased by making the
cable between the pump and the float element rather long. The swimmer switch is reliable
despite of the length of the cable, because the cable is further provided with an intermediate
float element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In the following, the invention will be described in greater detail by means of preferred
embodiments with reference to the attached drawings, in which

Figure 1 shows a side view in cross-section of a waste liquid tank and a pump tank;

Figure 2 schematically shows an isometric view of a waste liquid tank according to a second
embodiment;

Figure 3 schematically shows an isometric view of a pump tank used in connection with the
waste liquid tank according to Figure 2;

Figure 4 schematically shows a side view of the waste liquid tank shown in Figure 2;
Figure 5 schematically shows a bottom view of the waste liquid tank shown in Figure 2 and

Figure 6 schematically shows a bottom view of the waste liquid tank shown in Figure 2 and the
pump tank shown in Figure 3 assembled together.

[0013] For the sake of clarity, embodiments of the invention are simplified in the figures. Like
parts are denoted with like reference numbers in the figures.

DETAILED DESCRIPTION OF THE INVENTION
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[0014] Figure 1 shows a waste liquid tank 1 and a pump tank 2. The waste liquid tank 1 can
be a sewage tank, a chemical waste liquid purification tank or a depositing tank, for example. If
the waste liquid tank 1 is a depositing tank, for example, it comprises two chambers 3 or more
than two chambers as is known to a person skilled in the art.

[0015] The waste liquid tank 1 further comprises a riser pipe 4 or a manhole. The riser pipe 4
is so large that both the waste liquid tank 1 and the pump tank 2 in connection with the waste
liguid tank 1 are serviced through the same riser pipe 4. Thus, only one riser pipe 4 is needed
for the waste liquid tank 1 and the pump tank 2.

[0016] There is a connection from the waste liquid tank 1 to the pump tank 2. In the
embodiment shown in Figure 1, this connection is a T-piece fitting 5 through which the waste
liquid is allowed to flow into the pump tank 2.

[0017] Although the waste liquid tank 1 and the pump tank 2 are serviced through the same
riser pipe 4, the pump tank 2 is positioned outside the outer wall 6 of the waste liquid tank 1.
The outer wall 6 of the waste liquid tank and the outer wall 7 of the pump tank 2 partly contact
each other, however. Thus, the contacting outer walls 6 and 7 support each other and
therefore the wall does not have to be very thick.

[0018] The pump tank 2 is also partly positioned under the waste liquid tank 1. Thereby the
waste liquid tank 1 is partly supported by the pump tank 2. Further, the volume of the pump
tank can be increased and yet the pit or hole to be digged for the waste liquid tank 1 and the
pump tank 2 is moderate in shape and size.

[0019] The pump tank 2 is provided with an immersion pump 8. The immersion pump 8 is
provided with a swimmer switch 9. The swimmer switch 9 comprises a float element 10 and a
cable 11 connecting the float element 10 to the immersion pump 8. When a sufficient amount
of liquid enters the pump tank 2, the float element 10 of the swimmer switch 9 rises upwards
and starts the immersion pump 8. The immersion pump 8 pumps the liquid out along an outlet
pipe 13. When the float element 10 of the swimmer switch 9 sinks downward as the liquid level
drops, it stops the operation of the immersion pump 8 once it has descended sufficiently low.

[0020] In this embodiment, the cable 11 between the immersion pump 8 and the float element
10 is further provided with an intermediate float element 12. The intermediate float element 12
enables an increase in the pumping capacity of the immersion pump 8. As is shown in Figure
1, due to the intermediate float element 12 the float element 10 is horizontal although the float
element 10 floats on the upper liquid level 14. Thus, more liquid can be filled into the pump
tank 2 before the float element 10 turns upwards such that it starts the immersion pump to
empty the pump tank 2. Further, as is shown with dashed lines in Figure 1, when the float
element 10 sinks to the lower liquid level 15, it then also floats horizontally and thus does not
yet stop the immersion pump 8. Thus, the immersion pump 8 must pump more liquid out of the
pump tank before the float element 10 sinks to such a level that it stops the immersion pump 8.
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Further, due to the intermediate float element 12 the cable 11 can be rather long and, despite
the length of the cable, the swimmer switch 9 is reliable.

[0021] Figure 2 shows an embodiment of a waste liquid tank 1 which can be used as a septic
tank, for example. The waste liquid tank 1 comprises chambers 3a, 3b and 3c.

[0022] The chambers 3a, 3b and 3¢ are separated by partition walls formed of inner outer
walls 6a. An inner outer wall 6a is formed such that it faces another inner outer wall 6a,
whereby there is a gap between these two inner outer walls 6a facing each other. Thus,
partition walls are formed by rotational moulding, for example, such that the waste liquid tank 1
is provided with inner outer walls 6a.

[0023] The outer surface of the pump tank 2 shown in Figure 3 is formed such that it
conforms to the size and shape of the inner outer walls 6a. Thus the pump tank 2 shown in
Figure 3 is positioned between the chambers 3a, 3b and 3c of the waste liquid tank 1 shown in
Figure 2. Thus the pump tank 2 is positioned outside the inner outer walls 6a of the waste
liguid tank 1.

[0024] The pump tank 2 and the waste liquid tank 1 can be attached together by plastic
welding, for example. The pump tank 2 and the waste liquid tank 1 can also be attached
together mechanically. However, in some examples not forming part of the claimed subject-
matter it is not necessary to connect or attach the pump tank 2 and the waste liquid tank
together at all.

[0025] In the embodiment shown in Figure 2, the riser pipe 4 comprises a tube part 16 and a
base 17. The outer dimensions of the base 17 are larger than the outer dimensions of the tube
part 16 seen in the axial direction of the tube part 16.

[0026] Figure 4 shows a connection 18 from the chamber 3a to the chamber 3b. The
connection 18 between the chambers can be a pipe or hole. It is possible to make the
connections between the chambers during the manufacture of the waste liquid tank 1 when the
waste liquid tank 1 is made by rotational moulding, for example.

[0027] The waste liquid tank 1 can be provided with through-holes 19 from the top of the
waste liquid tank to the bottom of the waste liquid tank as shown in Figure 5. In an example not
forming part of the claimed subject-matter, if the waste liquid tank is assembled without a pump
tank 2, the bottom part between the inner outer walls 6a can be filled with sand, for example,
through these holes 19.

[0028] The bottom of the waste liquid tank 1 can be provided with recesses 20 such that the
forks of a fork lift can be easily positioned under the waste liquid tank 1.

[0029] The bottom of the pump tank 2 can be provided with downward protruding protrusions
21 as shown in Figure 6, for example. Figure 6 further shows recesses 22 which form upward
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protruding protrusions inside the pump tank 2. The recesses 22 form a seat for the immersion
pump 8.

[0030] The upper part of the pump tank 2 comprises an opening 23 through which the
immersion pump 8 can be positioned inside the pump tank 2. The opening 23 is rounded such
that a circular immersion pump can be positioned inside the pump tank and yet the opening
does not have to be large. However, the opening 23 is not circular but has an egg-shaped form
whereby the circular immersion pump can be positioned through the larger part of the opening,
and the swimmer switch 9 is directed to the smaller part of the opening 23 when the immersion
pump 8 is positioned inside the pump tank 2.

[0031] For the sake of clarity, the connection from one of the chambers to the pump tank 2 is
not shown in Figures 2 to 6.

[0032] In some cases, the features set forth in this description may be used as such,
irrespective of other features. On the other hand, features set forth in this description may be
combined, where necessary, to provide various combinations.

[0033] It will be obvious to a person skilled in the art that, as the technology advances, the
inventive concept can be implemented in various ways. The invention and its embodiments are
not limited to the examples described above but may vary within the scope of the claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o EPI1440812A [0G0T]
o EPZORE326A1 Q00T
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PATENTKRAV

1. Ln tankanordning omfattende en spildevandsbeholder (1), et stigrgr (4) og en pum-
pebeholder (2) i forbindelse med spildevandsholderen (1), stigrgret (4) er anbragt sa-
ledes, at spildevandsholderen (1) og pumpebeholderen (2) kan serviceres gennem det
samme stigrgr (4), og pumpebeholderen (2) er anbragt uden for den ydre vaeg (6a) af
spildevandsholderen (1), og den ydre vag (6) af spildevandsholderen (1) og den ydre
vag (7) af pumpebeholderen (2) er 1 det mindste delvist i kontakt med hinanden,
hvorved spildevandsbeholderen (2) omfatter mindst to kamre (3a, 3b, 3c), som er ad-
skilt af en skillevag, som er formet af indre ydre vaegge (6a), og pumpebeholderen (2)
er 1 det mindste delvist placeret uden for de indre ydre vaegge (6a) og 1 det mindste
delvist mellem kamrene (3a, 3b, 3c) af spildevandsbeholderen (1), kendetegnet ved,
at pumpebeholderen (2) 1 det mindste delvist befinder sig under spildevandsbeholde-
ren (1).

2. Tankanordning ifplge krav 1, kendetegnet ved, at pumpebeholderen (2) er 1 det

mindste delvist omgivet af spildevandsbeholderen.
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