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t of water, air and particles, said separator comprising an in-
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M cles simultaneously from several sources such as dental sur-
motor (23), an upper chamber (2) being connected with a

geons etc. an outlet pipe (22) being connected to a suction

t lower chamber (3) by a valve (17) in the bottom of the up-
per chamber (2), the lower chamber (3) normally being
2l 22 closed by a check valve (8) in the bottom, a three- way
valve (24) located in an air connection pipe (20) being
T adapted to establish a connection between the upper (2) and
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lower (3) chambers in a first position and closing said con-
|~ /3 nection to the upper chamber and allowing atmospheric air
to enter into the lower chamber (3) in a second position,
and the upper chamber (2) comprising a coarse filter (4)
capturing particles from the liquid flow to the lower cham-
ber (3), where the water separator comprises two tanks, a
main tank (1) and a safety tank (11), which are connected
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1

Ea
— i

air connection pipe (20) from the lower chamber (3) in the
main tank to the safety tank (11), that the inlet pipe (18) is
through the lid of the main tank (1), that the outlet pipe
(22) is through the lid of the safety tank (11), and the safety
tank (11) normally being closed by a check valve (15) in
the bottom.
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Water separator

The present invention is related to a water separator for continuous separation of
water, air and particles.

Separators of the above type are used by dentists, dental surgery as well as in
other areas such as water absorbers, where the object is to separate air from water and
particles which are sucked into a piping system.

Such apparatus is well known and in use by dentists sucking saliva from the
mouth of patients during works in the oral cavity.

Some of the problems with known art is that the apparatus often need to be
stopped because of the necessity of emptying the “waste-water” separator tank because it
is full, irrespective of state of the operation. They are often rather voluminous and
complex in their design which also complicate the cleaning maintenance.

In an attempt to overcome these problems a new design was introduced in the
international application WO 2006/043817 by Fridthjof Moe. In this application a single
waste-water separator tank, divided into two chambers, was used to solve some of the
problems above. However, new features created new issues. The vacuum pump on top of
the waste-water separator tank have a tendency to malfunction or be permanently
damaged. The reason for this is the very high content of water, in the form of dense mist.
The mist create water droplets in the vacuum motor/pump which in the end lead to that
the vacuum motor fail. Another problem is that the drainpipe/valve in the lower chamber
becomes clogged up and the waste-water separator tank do not empty. The vacuum pump
will in the most favourable situation stop and not start again before someone has emptied
the tank, or in worst case start to pull waste-water directly into the vacuum motor/pump.
As to maintenance of the waste-water separator tank, the inlet pipe enter through the wall
of the tank and this makes it cuambersome and time consuming to dismantle.

Further examples of known art can be found in US 4 564 374 A, US 4293 300
A, US 4684345 A and EP 0387774 A2.

It therefore is an object for the present application to provide an apparatus which
reduce the chance for failure of the vacuum motor/pump and which at the same time
provide a tank which is easy to maintain and thus provide a reliable and secure tool for
waste-water separation. Above all it is an object to provide an apparatus which can work
continuously without the need to stop the apparatus for emptying the tank,

The above objects are achieved with the waste-water separator tank according to
the present invention as defined by the features stated in the claim.

The drawing discloses schematically a vertical section of the apparatus according
to the invention.
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The apparatus comprises two waste-water separator tanks, a main tank 1 and a
safety tank 10.

The main tank 1 comprises of a lid 10, an upper chamber 2 and a lower chamber
3. The upper chamber 2 is created by putting a smaller tank inside the main tank 1. The
upper edge of this smaller tank has a lip which rest on top of the upper edge of the main
tank 1 or on a ridge (not shown) created on the wall inside the main tank 1. Between the
outside wall of the smaller tank and the inside wall of the main tank 1 there exist at least
one sealing element 9. The upper chamber 2 comprises a coarse filter 4 and an opening at
the bottom/lowest end with a valve 17 controlling the flow out of the upper chamber 2.
The coarse filter 4 can either rest on some ridges in the wall of the chamber or be fixed,
either permanently or releasable. The filter 4 has an opening in the centre where upon a
loose or releasable coarse filter cup 5 is placed. The lower chamber 3 comprises of at least
one level switch 6,7 a check valve 8 controlling the liquid flow out of the lower chamber
3 and an outlet to an air connection pipe 20. Two pipes enters through the lid 10, one inlet
pipe 18 and a connection pipe 19.

The safety tank 11 with an opening at the bottom/lowest end, comprises of a lid
21, at least one chamber 12 which is partly divided by a wall 13, at least one level switch
14, a check valve 15, at the bottom/lowest end, controlling the liquid flow out of the
safety tank 11 and an outlet to the air connection pipe 20. Two pipes enters through the lid
21, the connection pipe 19 and an outlet pipe 22.

A mixture to be separated is guided into the inlet pipe 18 and may comprise
water, air, dust, blood as well as residues of flesh from the mouth. The inlet pipe 18 is
guiding the mixture of water and air against the cylindrical wall of the upper chamber 2
thereby allowing water, dust, blood and such to fall down, whereas the air is escaping
upwardly through the connection pipe 19 through the lid of the main tank 1.

The mixture of water, dust, blood etc. passes through the coarse filter 4 which
will capture the larger particles and allowing the smaller particles and liquid to pass
through. The smaller particles and liquid will be collected at the bottom of the upper
chamber and led through the opening and the valve 8 in the bottom of the upper chamber
2 and into the lower chamber 3.

In one embodiment the filter 4 is shaped as a cone with the narrow end pointing
downwards with a hole in the middle. The hole is covered by a filter cup 5 which rest in
the hole of the filter 4. Thus when any particles are stopped by the filter 4, they will be
carried down to the filter cup where they will rest. Thus when the filter 4 need to be
cleaned, it may be sufficient just to empty the filter cup, rather than dismantling the whole
filter.

A suction motor/pump 23 is connected with the outlet pipe 22 on top of the safety
tank 11. This suction motor/pump 23 will create an under pressure in the safety tank 11
and thus through the connection pipe 19, also in the upper chamber 2.



10

15

20

25

30

35

WO 2010/036119 PCT/NO2008/000344
3

Between the main tank 1 and the safety tank 11 there is an air connection pipe 20
with a three way valve 24 connected to it. This arrangement will connect the lower
chamber 3 with the safety tank 11 in normal position and thus the upper chamber 2
through the connection pipe 19. This will maintain the same under pressure in the upper
chamber 2 as in the lower chamber 3.

The lower chamber 3 is normally closed at the bottom by the check valve 8,
thereby allowing the lower chamber 3 to be filled up with water and possibly smaller
particles having passed through the coarse air filter 4 and the valve 17.

When the lower chamber 3 is filled up to a specified level, a level switch 6
activates the three-way valve 24 to close the connection between the safety tank 11 and
the lower chamber 3. This will let air into the lower chamber 3 and create a differential
pressure over the valve 17. The valve 17 will then automatically close due to the under
pressure in the upper chamber 2. The pressure in the lower chamber 2 will then return to
atmospheric or higher pressure and release the check valve 8 which will open and drain
the content of the lower chamber 3 until the water level in the lower chamber 3 reaches a
lower level switch 7. This will then activate the three-way valve 24 for it to return to the
normal position and thereby closing the air supply to the lower chamber 3 and connecting
the under pressure of the safety tank 11 to the lower chamber 3.

When the same pressure is reached in the upper 2 and the lower 3 chambers, the
valve 17 will open and waste-water which in the meantime has been collected in the upper
chamber 2 will drain down into the lower chamber 3. The normal operation mode is then
re-established as the safety tank 11 is connected with the lower chamber 3 through the
three-way valve 24 and the air connection pipe 20. Due to the under pressure the check
valve 8 at the bottom of the lower chamber 3 will close.

The process will then continue in an automatic manner allowing the lower
chamber 3 to be emptied during a constant supply of water and mixture through the inlet
pipe 18.

A level switch 14 is arranged in the safety tank 3. If the surface of the content in
the upper chamber 2 rises to an undesired level during emptying of the lower chamber 3
the connection pipe may start to suck water from the upper chamber 2 and feed the safety
tank with waste-water rather than humid air. The level switch 14 will then deactivate the
suction motor 13 and an audible and/or visible alarm will be given to indicate that the
apparatus need attention. The purpose of the level switch 14 is to avoid the suction motor
23 to suck in water or highly humid air and thus fail or be permanently damaged. The
check valve 15 in the bottom of the safety tank is working in the same manner as the
check valve in the bottom of the main tank. When the suction motor 23 stop, any waste-
water in the bottom of the safety tank will drain out as the under pressure disappear.
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Patent Claims

1. Water separator for continuous separation of water, air and particles, said
separator comprising an inlet pipe (18) for receipt of a mixture of water, air and particles
simultaneously from several sources such as dental surgeons etc. an outlet pipe (22) being
connected to a suction motor (23), an upper chamber (2) being connected with a lower
chamber (3) by a valve (17) in the bottom of the upper chamber (2), the lower chamber
(3) normally being closed by a check valve (8) in the bottom, a three-way valve (24)
located in an air connection pipe (20) being adapted to establish a connection between the
upper (2) and lower (3) chambers in a first position and closing said connection to the
upper chamber and allowing atmospheric air to enter into the lower chamber (3) in a
second position, and the upper chamber (2) comprising a coarse filter (4) capturing
particles from the liquid flow to the lower chamber (3), characterised in that the water
separator comprises two tanks, a main tank (1) and a safety tank (11), which are
connected through a connection pipe (19) from the upper chamber (2) in the main tank (1)
to the safety tank (11) and through the air connection pipe (20) from the lower chamber
(3) in the main tank to the safety tank (11), that the inlet pipe (18) is through the lid of the
main tank (1), that the outlet pipe (22) is through the 1id of the safety tank (11), and the
safety tank (11) normally being closed by a check valve (15) in the bottom.

2. Water separator according to claim 1, characterised in that the lower chamber
(3) comprises a level switch (6) adapted to place the three way valve (24) in the second
position when the water level in the lower chamber (4) reaches the level switch (6).

3. Water separator according to claim 2, characterised in that the lower chamber
(3) comprises a lower level switch (7) below the first level switch (6), being adapted to
return the three way valve (24) to the first position when the water level in the lower
chamber (3) reaches the lower level switch (7).

4. Water separator according to claim 1, characterised in that the coarse filter (4)
has the shape of a funnel and has a hole in the centre to receive a filter cup (5) which will
be resting in this hole.

5. Water separator according to claim 3, characterised in that the safety tank (11)
comprises a level switch (14) adapted to stop the suction motor (23) and to give an alarm.

6. Method of controlling a water separator according to claims 1-5, where said
upper level switch (6) being activated by the water surface reaching said upper level
switch (6) causing the three-way valve (24) to close the connection to the upper chamber
(2) and allowing atmospheric air to enter into the lower chamber (3), the valve (17) in the
upper chamber (2) thereby closing due to the under pressure in the upper chamber (2)
through the safety tank (11), the check valve (8) opening due to the atmospheric pressure
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5
in the lower chamber (3) thereby allowing the content of the lower chamber (3) to be
drained until the surface of the content in the lower chamber (3) reaches the lower level
switch (7) said switch activating the three-way valve (24) to return to the first position for
normal operation, characterised in that said level switch (14) in the safety tank (1) being
activated by water surface reaching said level switch (14) causing the suction motor to be
stopped abruptly and an alarm signal being sent.
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