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(54) Toilet flushing system

(57) A flushing system (10) for a toilet comprises a
storage tank (12), an inlet conduit (14) in fluid connection
with the interior of the storage tank for supplying water
to the storage tank, and an outlet conduit (16) in fluid
connection with the interior of the storage tank for emp-
tying water from the storage tank. The outlet conduit is
a siphon. A bell (20) is arranged above the inlet portion

(14a) of the inlet conduit and the outlet portion (16a) of
the outlet conduit. The bell is movable in a vertical direc-
tion between an upper end position and a lower end po-
sition. The bell is provided with a valve element (24)
adapted to close the inlet conduit (14) when the bell is in
its upper end position. A safe and cost-efficient flushing
system is thereby provided.
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Description

Technical field

[0001] The present invention relates generally to toilet
flushing systems and more particularly to a valve mech-
anism that improves the reliability of the system and
which prevents leakage.

Background art

[0002] Flushing toilets are today common across the
world. Basically, they consist of a bowl and a water stor-
age tank provided at a higher elevation as compared to
the bowl. The storage tank is usually mounted directly
upon the bowl, although some tanks are mounted on the
wall a few feet above the bowl in an attempt to increase
the flush water pressure as it enters the bowl. A flushing
system provides a large flow of water into the bowl. In
such tank based systems, the storage tank or cistern
collects between 3 and 7 liters of water over a period of
time.
[0003] Water storage tanks with a so-called flapper-
flush valve are known, wherein the outlet at the bottom
of the tank is covered by a buoyant, such as plastic or
rubber cover, or flapper, which is held in place against a
fitting by water pressure. To flush the toilet, the user push-
es a lever, which lifts the flush valve from the valve seat.
The valve then floats clear of the seat, allowing the tank
to empty quickly into the bowl. As the water level drops,
the floating flush valve descends back to the bottom of
the tank and covers the outlet pipe again.
[0004] One problem associated with the flapper-flush
valve tanks is that the valve eventually starts to leak,
leading to increased water consumption and costs for
replacing the valve mechanism.
[0005] Water storage tanks with a so-called siphon-
flush valve are also known, wherein the user pushes a
lever or button, forcing the water up into the tank siphon
passageway which then empties the water in the tank
into the bowl. These valves can sometimes be more dif-
ficult to operate than a "flapper"-based flush valve be-
cause the lever requires more torque than a flapper-flush-
valve system.

Summary of invention

[0006] An object of the present invention is to provide
a flushing system for toilets wherein the drawbacks of
the prior art flushing systems are eliminated or at least
mitigated.
[0007] The invention is based on the realization that
the combination of a siphon conduit and a bell provided
above the siphon conduit and the inlet conduit will result
in a flushing system which is safe and cost-efficient, since
it comprises very few parts.
[0008] In a first aspect of the invention, there is provid-
ed a flushing system for a toilet comprising a storage

tank, an inlet conduit in fluid connection with the interior
of the storage tank for supplying water to the storage
tank, and an outlet conduit in fluid connection with the
interior of the storage tank for emptying water from the
storage tank, wherein the outlet conduit is a siphon, the
flushing system being characterized by a bell arranged
above the inlet conduit and the outlet conduit, wherein
the bell is movable in a vertical direction between an up-
per end position and a lower end position, and wherein
the bell is provided with a valve element adapted to close
the inlet conduit when the bell is in its upper end position.
This provides a flushing system which requires little force
to start the flushing process while the siphon-shaped out-
let conduit prevents accidental leakage.
[0009] In a preferred embodiment, the flushing system
comprises a piston fixedly attached to the bell wherein
the valve element is provided at the piston for sealingly
abutting an inlet portion of the inlet conduit when the bell
is in an upper end position. This provides a suitable ar-
rangement for opening and closing the inlet conduit.
[0010] In a preferred embodiment, the flushing system
comprises a button suitable for being pushed downward
by a user of the toilet during flushing and being provided
at an upper end of the piston. This button provides a
simple mechanism for lowering the bell during the flush-
ing procedure.
[0011] In a preferred embodiment, the walls of the bell
are impermeable to air. Thereby, it is ensured that the
head of water inside the periphery of the bell is pushed
down when the bell is lowered and that the bell rises with
the head of water in the storage tank after the flushing.
[0012] In a preferred embodiment, the area inside the
periphery of the bell is substantially larger than the area
in the storage tank outside of the periphery of the bell.
Thereby, a small distance of downward movement of the
bell results in a larger rising of the water surface outside
of the bell.
[0013] In a preferred embodiment, the cross-sectional
area of the inlet conduit is substantially smaller than the
cross-sectional area of the outlet conduit. Thereby, the
amount of water exiting the storage tank is substantially
larger than the amount of water entering the storage tank
during the flushing, ensuring that the flushing procedure
ends by substantially emptying the storage tank.
[0014] In a preferred embodiment, the outlet conduit
is provided with a bend, wherein the cross-section of the
bend substantially deviates from a circle. The diameter
of the bend in the horizontal direction is then preferably
substantially larger than the diameter of the bend in the
vertical direction. This ensures an adequate siphoning
effect.
[0015] In a preferred embodiment, the storage tank is
provided as an insert adapted to be installed in existing
tanks. This makes it possible to upgrade existing toilets
with a new flushing system, thereby avoiding the costs
of replacing the entire toilet.
[0016] In a preferred embodiment, an inlet portion of
the inlet conduit is provided at a higher level than a bend
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(16b) of the outlet conduit. Thereby, it is avoided to have
polluted water being drawn back into the inlet conduit.
[0017] In a preferred embodiment, the ratio between
the area of the outlet conduit and the area of the inlet
conduit is in the range of 10-20. This provides a flushing
operation with adequate emptying and filling of the tank.
[0018] According to a second aspect of the invention,
a toilet is provided comprising a bowl and a connection
to a waste pipe, the toilet being characterized by a flush-
ing system according to the invention, wherein the water
storage tank is provided at a higher elevation as com-
pared to the bowl and the outlet conduit is connected to
the bowl.

Brief description of drawings

[0019] The invention is now described, by way of ex-
ample, with reference to the accompanying drawings, in
which:
[0020] Fig. 1a is an overall, partly sectional side view
of a first embodiment of a flushing system according to
the invention connected to a toilet bowl,
[0021] Fig. 1b is a back sectional view of the flushing
system shown in Fig. 1a,
[0022] Figs. 2a-e are front sectional views of a flushing
system according to the invention in different steps of
operation,
[0023] Fig. 3a is an overall, partly sectional side view
of a second embodiment of a flushing system according
to the invention mounted to a toilet bowl, and
[0024] Fig. 3b is a back sectional view of the flushing
system shown in Fig. 3a.

Description of embodiments

[0025] In the following, a detailed description of differ-
ent embodiments of a flushing system according to the
invention will be provided.
[0026] An overall view of a toilet, generally designated
1, is shown in Figs. 1a and 1b. The toilet comprises a
bowl 1a and a connection 1b to a waste pipe, as is com-
mon. A flushing system 10 comprising a water storage
tank 12 is provided at a higher elevation as compared to
the bowl. In this embodiment, the toilet is a so-called wall-
hung toilet, wherein the bowl 1a is provided on one side
of a wall and the flushing system and the waste pipe
connection are provided on the other side of the wall, out
of sight of the user.
[0027] The flushing system comprises an inlet conduit
14 in fluid connection with the interior of the storage tank
and provided with an inlet portion 14a for supplying water
to the storage tank. The flushing system further compris-
es an outlet conduit 16 in the form of a siphon in fluid
connection with the interior of the storage tank and pro-
vided with an outlet portion 16a for emptying water from
the storage tank. Finally, a bell 20 is arranged above the
inlet portion 14a of the inlet conduit and the outlet portion
16a of the outlet conduit. This bell will be described in

more detail below.
[0028] The operation of the flushing system will now
be described in detail with reference to Figs. 2a-e, which
show the interior or the storage tank 12. The bell is made
up of an upper wall 20a and a side wall 20b, approxi-
mately conforming to the interior wall of the storage tank
12 but leaving a small gap between the bell and the stor-
age tank to allow smooth vertical displacement of the
bell. Thus, the bell is essentially cup shaped with the
opening facing downward. The walls of the bell are im-
permeable to air and are preferably made of plastic. A
piston 22 is fixedly attached to the bell at the center of
the upper wall 20a thereof. At the lower end of the piston
22 a valve element 24 is provided to close the inlet portion
14a of the inlet conduit 14 by sealingly abutting it when
the bell 20 is in an upper end position shown in Fig. 2a.
A button 26 or similar device suitable for being pushed
downward by a user of the toilet during flushing is pro-
vided at the opposite, upper end of the piston 22. The
piston 22 extends through a lid 12a of the storage tank
12 and the button 26 is thus provided outside of the stor-
age tank. It will be appreciated that this button 26 has to
be pushed indirectly through a mechanical arrangement
in the embodiment of the toilet shown in Figs. 1a and 1b,
where the flushing system 10 is provided behind a wall.
[0029] Starting with Fig. 2a, the flushing system 10 is
shown in a state wherein the storage tank 12 is filled with
water 30 and is ready for emptying during flushing of the
toilet. The bell 20 is then in the upper end position wherein
the valve element 24 seals the inlet conduit 14, i.e., no
water enters into the storage tank. The bell 20 floats on
the surface of the water in the storage tank, generally
designated 30 in the figures.
[0030] It should be noted that the bend 16b of the si-
phon shaped outlet conduit 16 starts above the head of
the water. Therefore, no water exits from the storage tank
12. Also, in order to avoid polluted water being drawn
back into the inlet conduit 14, the inlet portion 14a is in
the preferred embodiment provided at a higher level than
the highest possible head of water in the storage tank
10, i.e., above the bend 16b.
[0031] Turning now to Fig. 2b, this figure shows the
flushing system 10 immediately after a user has started
to push the button 26 and thereby the bell 20 downward.
This forces the head of the water inside the periphery of
the bell downward. Since the area inside the periphery
of the bell is substantially larger than the area in the stor-
age tank 12 outside of the periphery of the bell, a small
distance of downward movement of the bell 20 results in
a larger rising of the water surface outside of the bell.
The head of the water outside of the bell 20 also controls
the head of the water inside the siphon-shaped outlet
conduit 16.
[0032] As soon as the bell 20 leaves its upper end po-
sition shown in Fig. 1a, the valve element 24 leaves its
engagement with the inlet portion 14a of the inlet conduit
14 and water starts to enter the storage tank 12. However,
since the cross-sectional area of the inlet conduit 14 is
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substantially smaller than the cross-sectional area of the
outlet conduit, the amount of water entering the storage
tank 12 during the flushing procedure is insignificant com-
pared to the amount of water leaving the tank through
the outlet conduit 16. In one embodiment, the diameter
of the inlet conduit 14 is 12 millimeters while the diameter
of the outlet conduit 16 is 50 millimeter. This approxi-
mately corresponds to a cross-sectional area of the inlet
conduit 14 of 450 mm2 and a cross-sectional area of the
outlet conduit 16 of 7850 mm2, i.e., a ratio between the
outlet area and the inlet area of approximately 17. Thus,
it is preferred that this ratio is in the range of 10-20.
[0033] Turning now to Fig. 2c, this figure shows the
flushing system 10 with the bell 20 in its lower end posi-
tion, i.e., when the button has been fully depressed.
Somewhere between the upper and lower end positions
of the bell 20, the head of the water in the siphon-shaped
outlet conduit has risen above the bend 16b of the outlet
conduit and this has started the siphoning effect. Thus,
the water 30 in the storage tank 12 empties itself from
the storage tank as indicated by the large arrows in the
outlet conduit 16. Since the bell 20 is below its upper end
position, water enters the storage tank 12 through the
inlet conduit 14, but due to the larger cross-sectional area
of the outlet conduit 16, the amount of water exiting the
storage tank 12 is significantly larger than the amount of
water entering the storage tank 12 during flushing.
[0034] Referring now to Fig. 2d, when the head of the
water 30 is below the outlet portion 16a of the outlet con-
duit 16, no more water exits the storage tank 12 and the
outlet conduit 16 is emptied, ending the siphoning effect.
The bell 20, still being in its lower end position, allows
entering of water through the inlet conduit 14 and the
head of the water 30 begins to rise, as shown in Fig. 2e.
This process stops when the bell 20 reaches its upper
end position shown in Fig. 2a and the flushing process
is completed.
[0035] In Figs. 3a and 3b a second embodiment of a
flushing system is shown. As in the first embodiment, the
toilet comprises a bowl 1a and a connection 1b to the
waste pipe. A flushing system 10 comprising a water stor-
age tank 12 is provided at a higher elevation as compared
to the bowl. However, in this embodiment the flushing
system 10 is provided on top of the bowl 1a and the waste
pipe connection 1b. This means that the button 26 is eas-
ily accessible to a user of the toilet, without any mechan-
ical arrangement.
[0036] The flushing system 10 can be provided as an
insert adapted to be installed in existing tanks.
[0037] In Figs. 2a-e, the siphon-shaped outlet conduit
16 has been shown as a pipe with uniform cross-section.
In order to optimize the siphoning effect, it is advanta-
geous if the cross-section is non-uniform, as shown in
Figs. 1a, 1b and 2a, 1b. It is there shown that the cross-
section of the bend 16b substantially deviates from a cir-
cle. Instead, the diameter in the horizontal direction is
substantially larger than the diameter in the vertical di-
rection.

[0038] Preferred embodiments of a flushing system for
toilets have been described. It will be appreciated that
these can be modified within the scope of the appended
claims without deviating from the inventive idea.

Claims

1. A flushing system (10) for a toilet comprising
a storage tank (12),
an inlet conduit (14) in fluid connection with the in-
terior of the storage tank for supplying water to the
storage tank, and
an outlet conduit (16) in fluid connection with the in-
terior of the storage tank for emptying water from the
storage tank,
wherein the outlet conduit is a siphon,
characterized by
a bell (20) arranged above the inlet conduit and the
outlet conduit,
wherein the bell is movable in a vertical direction
between an upper end position and a lower end po-
sition, and
wherein the bell is provided with a valve element (24)
adapted to close the inlet conduit (14) when the bell
is in its upper end position.

2. The flushing system (10) according to claim 1, com-
prising a piston (22) fixedly attached to the bell and,
wherein the valve element (24) is provided at the
piston for sealingly abutting an inlet portion (14a) of
the inlet conduit (14) when the bell (20) is in an upper
end position.

3. The flushing system (10) according to claim 2, com-
prising a button (28) suitable for being pushed down-
ward by a user of the toilet during flushing and being
provided at an upper end of the piston (22).

4. The flushing system (10) according to any one of
claims 1-3, wherein the walls of the bell (20) are im-
permeable to air.

5. The flushing system (10) according to any one of
claims 1-4, wherein the area inside the periphery of
the bell (20) is substantially larger than the area in
the storage tank (12) outside of the periphery of the
bell.

6. The flushing system (10) according to any one of
claims 1-5, wherein the cross-sectional area of the
inlet conduit (14) is substantially smaller than the
cross-sectional area of the outlet conduit (16).

7. The flushing system (10) according to any one of
claims 1-6, wherein the outlet conduit (16) is provid-
ed with a bend (16b), wherein the cross-section of
the bend 16b substantially deviates from a circle.
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8. The flushing system (10) according to claim 7,
wherein the diameter of the bend (16b) in the hori-
zontal direction is substantially larger than the diam-
eter of the bend in the vertical direction.

9. The flushing system (10) according to any one of
claims 1-8, wherein the storage tank (10) is provided
as an insert adapted to be installed in existing tanks.

10. The flushing system (10) according to any one of
claims 1-9, wherein an inlet portion (14a) of the inlet
conduit (14) is provided at a higher level than a bend
(16b) of the outlet conduit (16).

11. The flushing system (10) according to any one of
claims 1-10, wherein the ratio between the area of
the outlet conduit (16) and the area of the inlet con-
duit (14) is in the range of 10-20.

12. A toilet (1) comprising a bowl (1a) and a connection
(1b) to a waste pipe, characterized by a flushing
system (10) according to any of claims 1-11, wherein
the water storage tank (12) is provided at a higher
elevation as compared to the bowl and the outlet
conduit (16) is connected to the bowl (1a).
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