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Drain valve assembly
Field of invention

The present invention relates to a drain valve assembly, e.g. with a pop-up drain
stopper for a drain opening.

Background of invention

Today, a tradifionat drain valve assembly is mounted in the drain of a sink using a iop
pipe with an annular collar flange and a main drain pipe, connected by screw thread to
each other and connected to the sink by applying the collar flange of the top pipe to the
top side of the sink as the collar flange has a larger diameter than the drain opening.
The interface between the flange and the sink has to be sealed with a sealant or a
putly to secure that the interface is water-proof. Beneath the sink, the main drain pipe
is connected fo the top pipe through the drain of the sink. The interface between a
flange of the main drain pipe and the underside of the sink also has to be sealed to
secure that the interface is water-proof.

However, the interface between the annular collar flange of the top pipe and the top
side of the sink is difficult to seal completely, and further, this interface is difficult to
clean. Deposits, such as dirt, are continuously accumuiating at this interface. Further, it
is difficult to install traditional pop-up drain valve assemblies, because a pivoting lever
has 1o be installed parallel to the front of the sink and adjusiments are often needed to
correct the installation of the pivoting lever.

Summary of invention

To overcome the mentioned difficulties, it is an object of the invention to provide a drain
valve assembly for a drain opening with an improved sealing mechanism,

The object is achieved by a drain valve assembly for a drain opening, said assembly

comprising an upper member having a tubular body with an externally threaded portion
and an annular flange having a lower sealing surface, a lower member having a tubular
body comprising an internally threaded portion for engagement with the upper member
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and an annular upper surface for axially positioning the lower member relative to the
upper member, and an annular resilient sealing member, such as a circular elastomeric
sealing member, e.g. an O-ring, for sealing between the drain valve assembly and the
drain opening, characterized in that the annular resilient sealing member is provided
between said lower sealing surface of the upper member and the annular upper
surface of the lower member such that the annular resilient sealing member is adapted
to be expanded in diameter and thereby pressed towards sides of the drain opening for
sealing engagement when the surfaces are brought together by the engagement of the
threaded portions of the upper and lower members.

In one embodiment of the drain valve assembly, the lower sealing surface of the flange
of the upper member and/or the annular upper surface of the lower member is/are
provided with conical ouiwardly inclining surfaces so that the annular resilient sealing
member is adapted to be expanded in diameter and thereby pressed towards sides of
the drain opening for sealing engagement when the upper surface and lower surface
are brought together by the engagement of the threaded portions of the upper and
lower members.

in a related embodiment, the lower sealing surface of the flange of the upper member
and/or the annular upper surface of the lower member is/are provided with conical
outwardly inclining surfaces and the annular resilient sealing member is provided
between said lower sealing surface of the upper member and the annular upper
surface of the lower mamber such that the annular resilient sealing member is adapted
to be expanded in diameter and thereby pressed towards sides of the drain opening for
sealing engagement when the surfaces are brought together by the engagement of the
threaded portions of the upper and lower members.

In another embodiment of the drain valve assembly, the annular resilient sealing
member is provided with at least one conical inwardly inclining surface so that the
annular resilient sealing member is adapted o be expanded in diameter and thereby
pressed towards sides of the drain opening for sealing engagement when the upper
surface and iower surface are brought together by the engagement of the threaded
portions of the upper and lower members. For instance, the annular resilient sealing
member may be provided with two conical inwardly inclining surfaces, which may be
referred 1o as a biconical sealing member. Such a resilient sealing member may
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provide better seals and may cover a larger range of diameiers compared o standard
O-rings.

In a preferred embodiment of the drain valve assembly, the drain opening has an inner
first diameter, the annular flange of the upper member has an cuter second diameter
and the annular upper surface of the lower member has an outer third diameter,
wherein the first diameter is larger than the second diameter and the third diameter.

In a second preferred embodiment of the drain valve assembly, the drain valve
assembly comprises a pop-up drain stopper. The pop-up drain stopper may comprise
an annular resilient sealing member, such as an O-ring, to prevent ieakage when the
drain is closed.

in another preferred embodiment of the drain valve assembiy, the lower member
comprises a main drain member having a tubular body, by which the drain valve
assembly may be connecied to a larger drain system. The lower member and the main
drain member may be in one piece or the lower member and the main drain member
may be connected by a connection means, such as a threaded engagement. The main
drain member may support an annular resilient sealing member, such as a rubber
gasket to seal the interface between the main drain valve and the underside of the
object having the drain opening. Further, in one embodiment, the main drain member
comprises an exiending nipple whereby a pivoting lever may be used to open or close
the pop-up drain stopper.

In another preferred embodiment of the drain valve assembly, threaded engagement is
used for connecting the upper member to the lower member, and the lower member o
the main drain member. Threaded engagement is often used for connecting pipes,
although other connection means, such as snapping, are possible. In this embodiment,
the upper member and/or the lower member may corﬁprise at least one externally
threaded portion and/or at least one internally threaded portion.

In another preferred embodiment, the drain valve assembly comprises guiding
members, whereby the pop-up drain stopper may be adapted to move along a
substantially straight path, preferably paraliel to the axis of the drain opening. In this
embodiment, the guiding members may exiend the upper member and/or the lower
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member. In a further preferred embodiment, the guiding members comprise one or
more bars, perpendicular to the axis of drain opening, with holes for guiding a bar
extending the drain stopper.

Brief description of the drawings

The invention is disclosed in more detail with reference to the accompanying drawings,

in which:

Fig. 1 is a cross section view of the drain valve assembly installed in a sink
according to a preferred embodiment of the invention,

Fig. 2 is a close up cross section view of the drain valve assembly in Fig. 1,

Fig. 3 is a further close up cross section view of the drain valve assembly,

Fig. 4 is a fop view of one embodiment of a guiding member,

Fig. 5 is a fop view of a second embodiment of a guiding member,

Fig. 6 is a close up cross section view the drain valve assembly according to
another embodiment,

Fig. 7 is a cross seclion view of the drain valve assembly in Fig. 6 with a tool for
arranging the drain valve assembly in a sink,

Fig. 8 is a perspective view of the tool in Fig. 7,

Fig. 9,10  are exploded views of the drain valve assembly in Fig. 8, and

Fig. 11 is cross section side view of the drain valve assembly in Fig. 6 installed in
a sink.

Detailed description of the drawings

A skilled person would appreciate that for clarity purposes; in different figures, same
numerals are used to indicate the same component in the apparatus

With reference to Fig 1-5, the drain valve assembly V is installed in a sink S. The drain
vaive assembiy has an upper member 1 having a tubular body with an annular flange
having a lower sealing surface 1f, which is conical outwardly inclined and an externally
threaded portion 1e for engagement with a lower member 2 having a tubular body with
an annular upper surface 2f, which is conical outwardly inclined, an internally threaded
portion 2i, and an externally threaded portion 2e. An annular resilient sealing member,
such as an O-ring 3, for sealing between the drain valve assembly and the drain
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opening, is provided between the lower sealing surface 1f of the upper member and the
annular upper surface 2f of the lower member. The lower member 2 is adapted for
engagement with a main drain member 4 which has an internally threaded portion 4i.
The main drain member supporis a rubber gasket 5. A drain stopper 6 extends a bar 9,
which is guided through guiding members 8, whereby the drain stopper may close or
open the drain by movement of a pivoting lever 11, which is arranged to move through
an extending nipple 10 of the main drain member. An O-ring 7 is provided with the
drain stopper to prevent leakage when the drain is closed. In one embodiment of the
guiding members 8, the bar 9 is guided by a hole 13 in one or more bars 12
perpendicular to the bar 9.

With reference to Fig. 6, the drain valve assembly according to another preferred
embodiment is mounted in a drain opening. In this embodiment, the drain valve
assembly has an upper member 1 having a tubular body with an annular flange having
a lower sealing surface 1f, which is conical outwardly inclined and an externally
threaded portion 1e for engagement with a lower member 2 having a tubular body with
an annular upper surface 2g, which extends radially from the lower member 2 so that
the surface 2g substantially lies in a plane that is perpendicular to the rotation axis of
the tubular body, and said lower member 2 having an internally threaded portion 2i. An
annular resilient sealing member, such as an O-ring 3, for sealing between the drain
valve assembly and the drain opening, is provided between the lower sealing surface
11 of the upper member and the lower member 2. The lower member may, in addition
to the upper surface 2g, comprise a side or corner portion 2s that is adapted to support
the annular resilient sealing member, for instance by friction forces.

With reference to Fig. 7 and 8, the drain valve assembly having an upper member 1, a
lower member 2, and an annutar resilient sealing member 3 is shown with a tool 14 for
arranging the drain valve assembly in a drain opening. The tool 14 has an annular
conical shape adapted to fit in the opening of the upper member 1 and is preferably
made of a resilient material. The operator may insert the tool 14 into the opening of the
upper member 1 so that the tool is attached to the upper member 1 by friction forces
and the tool may thereafter be used for turning the upper member 1 in order to expand
the annular resilient sealing member 3 in diameter and thereby pressing the annular
resiiient sealing member 3 towards sides of the drain opening for sealing engagement.
In a related embodiment, the upper member 1 is provided with tool receiving means,
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such as notches, grooves or openings. The upper member 1 may thus be adapted for
engagemeant with a suitable tool in order to bring the upper surface and the lower
surface together.

With reference to Fig 8-11, there are shown exploded views of the drain valve
assembly having an upper member 1, a iower member 2, and an annular resilient
sealing member 3. The drain valve assembly is constructed so that various versions of
the upper members 1 having different annular flanges with various diameters and
associated sealing members 3 with various diameters can engage with identical lower
members 2. This is advantagecus in that the various versions of upper members 1 and
sealing members 3 may be provided with identical lower members 2 acecording to drain
openings with different diameters, typically varying from 43 to 48 mm.

Example

In one embodiment, the drain vaive assembly may be mounted in a sink by carrying out
the following steps.

1. The upper member 1 and the lower member 2 are screwed loosely against the
C-ring 3.

2. The main drain member 4 is screwed together with the lower member 2 with a
rubber gasket 5 in between, by which a unit is formed of the upper member 1,
the lower member 2, the O-ring 3, main drain member 4, and the rubber gasket
5.

3. The unit described in step 2 is pushed up into the drain opening from beneath
the sink. The main drain member 4 is screwed one quarter turn from its final
position.

4. From the top side of the sink, the upper member 1 and the lower member 2 are
fastened against the O-ring 3, whereby the O-ring 3 is expanded in diameter
and thereby pressed fowards sides of the drain opening for sealing engagement
when the surfaces are brought together by the engagement of the threaded
portions of the upper and lower members. The O-ring 3 is now fixed in position
and the interface between the O-ring 3 and the drain opening is water-proof.

5. The main drain member 4 is screwed one quarter turn to reach its final position,
where it is pressing the rubber gasket 5 towards the underside of the sink.
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6. The drain stopper 6, with a fixed O-ring 7, is mounted into the drain valve

assembly from the top side of the sink.

In the description of the invention above, the terms ‘upper' and 'lower' have been used
only to illustrate the relative arrangement of elements of the invention, and it is realised
that embodiments of the invention may be provided, wherein the invention is rotated in

any angle, i.e. not limited to the terms ‘upper’ and 'lower’ used above.

While specific and preferred embodiments of the invention have been shown and
described in detail above to illustrate the inventive principles, it will be understood that
variants o these embodimenis may be provided without departing from the scope of
the invention as set forth in the accompanying claims.
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Claims:

1. A drain valve assembly for a drain opening in a drain, said assembly
comprising:
an upper member having a tubular body with an externally threaded portion and an

annuiar flangs having a lower sealing surface,

a lower member having a tubular body comprising an iniernally threaded portion for
engagement with the upper member and an annular upper surface for axially

positicning the lower member relative {o the upper member, and

an annular resilient sealing member, such as an O-ring, for sealing between the drain
valve assembly and the drain opening, wherein

said lower sealing surface of the flange of the upper member andfor the annular upper
surface of the lower member is/are provided with conical outwardly inclining surfaces
and that the annular resilfent sealing member is provided between said lower sealing
surface of the upper member and the annular upper surface of the lower member such
that the annular resilient sealing member is adapted to be expanded in diameter and
thereby pressed towards sides of the drain opening for sealing engagement whan the
surfaces are brought together by the engagement of the threaded portions of the upper

and iower members.

2. A drain valve assembly according {o claim 1, wherein the annular resilient
sealing member is provided with at least ane conical inwardly inclining surface so that
the annular resilient sealing member is adapted to be expanded in diameter and
thereby pressed fowards sides of the drain opening for seaiing engagement when the
upper surface and fower surface are brought fogether by the engagement of the
threaded portions of the upper and lower members.

3 A drain valve assembly according to any of the preceding claims, wherein
the drain opening has an inner first diameter, the flange of the upper member has an
outer second diameter and the annular surface of the iower member has an outer third
diameter, wherein the first diameter is larger than the second diameter and the third

diameter.
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. The drain valve assembly according to any of the preceding claims, comprising a

pop-up drain stopper.

. The drain valve assembly according fo claim 4, wherein the pop-up drain stopper

comprises an annular resilient sealing member, such as an G-ring.

. The drain valve assembly according fo any of the preceding claims, wherein the

lower member comprises a main drain member having a tubular body.

. The drain valve assembly according to claim 8, wherein the main drain member

comprises an extending nipple and/or supports an annular resilient sealing
member, such as a rubber gasket,

. The drain valve assembly according to any of the preceding claims, wherein the

upper member and/or the lower member comprise at least one externally threaded
portion and/or at least one internally threaded portion.

. The drain valve assembly according to any of the preceding claims, comprising

guiding members and/or a pivoling lever.



