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Abstract

A valve particularly for vacuum drainage systems, comprising a valve housing (1) with 

an inlet (2), a through-flow part (11) and an outlet (3), and a device with an actuator for the 

opening and closing of the valve. The opening and closing device is a movable valve body (4) 

with a, relative to its axis, slightly inclined first sealing face stretching along the periphery of 

the valve body (4) up to a basically circular and, relative to the flow direction through the valve, 

vertical part comprising a second sealing face. The first sealing face is provided to rest against a 

corresponding inclined seat (16) being disposed on a projection in the valve housing and which 

seat is situated beyond the inner wall (36) of the through-flow part (11), and that the second 

sealing face is provided to be tightly resting against a corresponding circular, upper part (17) in 

the valve housing.

Freehills Patent Attorneys SYDCE\99305000.9 3 November 1999



P/00/011
Regulation 3.2

AUSTRALIA

Patents Act 1990

ORIGINAL
COMPLETE SPECIFICATION

STANDARD PATENT

Invention Title: Valve, particularly for vacuum drainage systems

···’ The following statement is a full description of this invention, including the best 
*....* method of performing it known to me/us:

FHPS YDCE\NATP00320\95342013.2



2

Valve, particularly for vacuum drainage systems

The present invention relates to a valve, particularly a flushing valve for vacuum 

drainage systems, comprising a valve housing with an inlet, a through-flow section and an 

outlet, as well as a device with an actuator for the closing and opening of the valve.

5 Drainage water from toilets contains particles such as paper and excrements. It is 

therefor of outmost importance that valves of the above-mentioned type is so designed that the 

particles do not accumulate inside the valve and thereby disturb its functioning. It is of further 

importance that such valves are simple and cheap to produce and maintain, open and closes 

rapidly, are water tight, last long and which are designed such that they produce very little noise

10 when being used.

With a commonly used valve as disclosed in FR 2.366.186, the flow-through section is
····• «• ·• · · ·• · · ·• ·• ·• » · ·• · · ·• · ·• ·• ·• · · ·

: 15• · · ·

made from a flexible material which is provided to be pressed together for the closing of the 

valve. This valve solution responds to the above demands only to a minor extent as the life time 

for the valve is very short due to the flexible section being worn out in a relatively short time 

and because it needs quite a lot of maintenance. Besides, the valve has no noise reducing effect.
• · · ·•• »·· NO 164.049 reveals a solution with which the major intention is to reduce the noise of

• · · · • · · toilets being connected to vacuum drainage systems. The solution is based on using an
• · e• ·• · · «>• · ·• ««• · •

additional valve in connection with the above-mentioned type of flushing valve to draw false air 

such that the suction effect from the toilet is reduced. Hereby the noise from the toilet is reduced

.....£0• · and the velocity of the sewage in the drainage system is maintained, but the solution is very 

complicated and involves a great amount of components which needs a lot of space and is
•• · · ·• ····

expensive to manufacture. The solution also requires an additional opening in the toilet for air 

supply, which complicates fire classification. Further, it is difficult to co-ordinate the two 

valves, and this will in turn lead to the accumulation of particles in the valve as such or in the

25 drainage pipe form the toilet. Besides, an additional air pipe is used which is provided in the 

wall behind the toilet and which gives off noise that is transmitted to the toilet room 

orneighboring rooms.

With a valve according to the present invention there is provided a solution where all of
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The invention is characterized in that the opening and closing device is a movable valve 

body with a, relative to its axis, slightly inclined first sealing face stretching along the periphery 

of the valve body up to a basically circular and, relative to the flow direction through the valve, 

vertical part comprising a second sealing face, which first sealing face is provided to rest against 

5 a corresponding inclined seat being disposed on a projection in the valve housing and which 

seat is situated beyond the inner wall of the flow-through part, and that the second sealing face 

is provided to be tightly resting against a corresponding circular, upper part in the valve 

housing.

The invention will be further described in detail by means of examples and with

10 reference to the drawings in which:

FIG. 1 shows an outline of a valve according to the invention,

FIG. 2 shows an outline of an alternative embodiment of the same valve with a false air• ft• ·
; ·;; inlet and silencer,

• «• ·• · · ·
FIG. 3 shows the valve as shown in FIG. 2 being mounted in a toilet.

ft ft• ft ft ft ft
•....15 The valve consists roughly, as shown in FIG. 1, of a valve housing 1, an inlet 2, an outletftft ft ft ft
...: 3 and a valve body 4 which is driven by an actuator 5. The in-and outlet 2,3 is preferably

• ••ft provided with flanges or other connecting means 6,7 for connecting the valve to a toilet or the
• ft ft ft ft• ft ft ft• ft ftft ft ftft ft •ft ft ft ft ft ft• ·

20
• ft

like, respectively a drainage pipe 9 or the like. The valve body 4 which in FIG. 1 is shown in a 

closed position, has a design corresponding to a bowl, a spoon or the like for the lower part of it 

extending into the flow-through part 11 of the valve housing 1, and the convex side faces 

towards the inlet 2, whereas the concave side faces the opposite direction, towards the outlet 3.
ft ft ft ·· ft ft ft ft ft

The spoon like part of the valve body is connected with a basically circular, vertically provided 

part 12, and the circular part 12 as well as the edge or face 13 of the spoon like part of the valve 

body are provided with recesses for sealing elements 14, 15 which are interlinked (both sealing

25 elements and recesses per ce) to provide necessary sealing effect against the valve body. The 

sealing 14 rests against a seat 16 in the through-flow part of the housing when the valve body is

in a closed position, as shown in FIG. 1, and thereby provides sealing against the housing in this 

area. The seat 16 is formed by a projection on the valve housing and stretches, as can be seen in 

FIG. 1, in a slightly inclined direction upwards along the periphery of the housing until it

reaches the circular part 17, vis-a-vis the upper sealing element 15. The circular part 17 of the
ZF %
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FIG. 2 shows the same valve as is shown in FIG. 1, but with the modification that there

valve housing is slightly conical and thereby provides additional pressure against the sealing 15 

to provide additional sealing effect when the valve body is in a closed position. The valve 

actuator is in the form of a piston/cylinder device 18,19, 20. The valve body 4 is connected with 

the piston 18 through a ring shaped connection 22 which also serves as a guide in a

5 corresponding ring shaped part 24 in the valve housing. The piston on the other hand is 

movably provided in an upper, cylindrical part 19 and is provided with a sealing 23 against the 

wall of the cylindrical part 19. A spring 20 is disposed between the valve body and the top 25 of 

the cylindrical part and is provided to push the valve body downwards and in a sealing position 

against the support area 16. The spring is held in position within a downwardly protruding,

10 cylindrical holder means 21. This holder means also function as a guide means for the 

connection 22 between the piston and valve body and improves the stability for the piston when 

it is moving.

fc···• ·• ·• · · ·• · · e
• ·• ·· ·• · · ·
: · 15• ·• · ♦ ·• ·• ·• 9 · 9•···»•• · · ·

The most common use of the valve will, as previously mentioned, be related to vacuum 

drainage systems, and in such case the valve could suitably be driven by means of vacuum 

through pipe or the like (not shown) being connected with the connector 29 on the valve house 

at one end and which via an opening/closing valve (neither not shown) is connected with a 

vacuum source, for example the drainage pipe 9.. When the piston moves upwards due to

• · · * vacuum in the cylinder 26, the air from the surroundings will force its way through holes 37 in
• · ·• · ·• ·• · · »• · ·
···' 20•

the bottom of the cylinder and the valve will open. Reversal, the valve will close by the force of 

the spring 20 when the connection with the vacuum source is "lifted" by the closing valve. Then
« ·

•
♦ ·

air will be sucked in through the connector 29 from the surroundings and into the cylinder 26 on 

the upper side of the piston, whereas air on the opposite side of the piston will be forced out of
«• · · ·•·· · ·

the cylinder chamber via the opening 37.

Of course, the valve according to the invention may be driven by means of a pressure

25 fluid, but in such case the pressure fluid would have to be supplied through the opening 37 in 

the bottom, and the drainage of the air would have to be done through the connector 29.

It is further, within the scope of the invention as defined in the claims, possible to use 

another type of actuator, but this will not be further described here.

30 is provided a false air inlet 27 and a silencer 28.
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As previously mentioned there is a problem with vacuum toilets that noise is generated 

when the discharge valve of the toilet is open. This noise can, with the present invention, be 

vastly reduced by supplying false air through the separately provided false air inlet 27 which is 

an opening 30 in the ring-shaped part 24 of the valve housing, directly above the valve outlet 3.

5 Preferably, the air inlet may be adjusted by means of an adjustable slide valve,damper, throttle 

valve 31 or the like.

As is apparent from FIG. 2, the opening 30 will be revealed when the valve body 4 is in 

its open position and the spoon-shaped design of the valve body will deflect the air being 

sucked in and direct it to the outlet 3. Hereby the flow of sewage from the toilet will not be 

10 disturbed. As also appears from FIG. 2, the seat 17 for the valve body 4 is disposed below the

opening 30 such that the opening will be closed from the flow-through part 11 of the valve

··♦·

·· ··

when the valve body is in a closed position.

The opening as such will substantially reduce the noise, but for further noise reduction a 

silencer 28 may be provided in connection with the valve housing in the form of a channel 32 

which leads to a noise filter 33. Hereby the air will be sucked through the filter 33 via the 

channel 32 and into the false air inlet 27.

The foremost advantage with the invention is that there is provided a very simple, 

compact and cheap closing valve which has a long life time. Accelerated tests have been carried 

out with a valve made from POM plastics material corresponding to more than 700,000 closing 

and opening operations, and no essential wear or defects were found on the valve.

The fact that the valve is compact and small, can be seen from FIG. 3. As is apparent on 

this figure, the valve may easily fit into the rear part of a toilet, and access is easily obtained »
both for the replacement and maintenance of the valve. Air being sucked into the valve and the 

toilet bowl 35, is led th rough an opening 34 on the lower part of the toilet. On the known 

25 solution mentioned initially, a separate valve for the false air is used which does not fit into the

toilet, and the air is sucked in through an air pipe stretching into the wall of the toilet room 

making noise that transmits to the toilet room as well as the neighboring rooms. With the

solution according to the present invention an extra air pipe is not needed as the air, as 

previously mentioned, is drawn through openings in the bottom part of the toilet, and the

problem with fire classification is eliminated.30

tills Patent Attorneys SYDCE\99305000.9



6

The invention is not limited to a spoon-shaped valve body 4 as shown and described 

above. Thus the valve body may have another design as long as the valve face 13, with sealing 

14 if needed, and the basically circular part of the valve body, with sealing 15 if needed, 

remains unchanged. The bowl or spoon like design of the valve body is necessary when the 

5 valve is supplied with a separately provided false air inlet as shown in FIG. 2, and the provision 

is to allow the passage of air and to direct it to the outlet of the valve as shown in this figure.

For the valve as shown in FIG. 1, which do not have false air inlet, the valve body may 

have another shape as mentioned above, and may for instance be flat or have convex shape in 

both directions.

10 Further the valve may be made from other materials than the one mentioned above and it

may be used for other vacuum systems.

aaaa
• a
• ·
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Claims

1. A valve for vacuum drainage systems, comprising:

a valve housing with an inlet, a flow-through part, an outlet and a circular upper

part;

5 an actuator device for opening and closing the valve;

an inclined seat disposed on a projection in the valve housing extending from said 

circular upper part around a periphery of said flow-through part, said inclined seat being 

situated beyond an inner wall of said flow-through part; and

a movable valve body which is movable along a valve axis between positions opening

10

to · to • *

and closing the valve and includes a slightly inclined first sealing face and a basically circular 

horizontal part positioned horizontally relative to a flow direction through the valve;

wherein said inclined first sealing face extends along a periphery of the valve body up to 

said circular horizontal part;

wherein said circular horizontal part has a second sealing face; wherein said first sealing

•••45 face is positionable against said inclined seat and said second sealing face is positioned tightly
• to

against said circular upper part in the positions of the valve body closing the valve; and wherein
···
: ; the valve body has a spoon or bowl like shape whereby its convex side is facing the inlet, and an • to 

to··
·,.· · edge of the spoon or bowl like shape forms the first sealing face of the valve body.

2. Valve according to claim 1, wherein the upper sealing part in the valve housing,

20 corresponding to the circular sealing face on the valve body, has a downwards conical shape.

• 3. Valve according to claim 2, wherein the actuator for the movement of the valve body

is in the form of a spring-loaded piston/cylinder device which is driven by means of vacuum.

4. Valve according to claim 3, wherein the piston of the piston /cylinder device is 

connected to the valve body via a basically ring-shaped or cylindrical part which is movably

25 provided within a corresponding cylindrical part in the valve housing.

5. Valve according to claim 4, wherein the cylindrical part of the valve housing is 

provided with an opening directly above the valve outlet for the intake of false air when the

___ valve body is in an open position.
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6. Valve according to claim 5, wherein the opening is provided with a damper or throttle 

valve to control the false air supply.

7. Valve according to claim 6, wherein an air channel with a silencer is provided in 

connection with the air supply opening.

5 8. The valve according to claim 1, wherein said circular upper part comprises a

cylindrical part and a slightly conical part, said conical part increasing the sealing pressure 

applied to the second sealing face when the valve is closed.
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