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DESCRIPTION

Description

Technical Field of the Invention

[0001] The present invention relates to a plumbing fitting comprising a seal, and methods and
uses relating thereto.

Background to the Invention

[0002] It is known to use seals in plumbing fittings, e.g. valves such as pressure independent
control valves (PICVs), to prevent inadvertent fluid egress between parts of the plumbing
fitting. Such seals are often provided in the form of an O-ring, or an arrangement of respective
O-rings.

[0003] For example, a known PICV comprises an arrangement of respective O-ring seals. The
PICV has a housing in which a cartridge is received, the housing and the cartridge each having
an inlet and an outlet. The O-ring seals are independently arranged around an outer surface of
the cartridge so as to encircle the cartridge. This arrangement of O-ring seals is, in general
terms, intended to prevent inadvertent fluid egress between the housing and the pod.

[0004] FR2827361 describes a control valve, comprising a housing with an inlet, three outlets,
has a cylindrical cavity for a regulator which rotates to control the flow of a fluid through the
outlets. FR1452637 discloses a plumbing fitting comprising a seal having a plurality of
apertures.

[0005] A problem with known seals is that they can impart a substantial amount of frictional
resistance to parts of a plumbing fitting which are movable relative to each other and between
which the seal is located. Consequently, it can be difficult to move said parts as required.

[0006] Another problem with known seals is that they can be easily damaged by moving parts
of a plumbing fitting relative to each other. In particular, such relative movement can crack or
deteriorate the seal, which can impair the performance of the plumbing fitting.

[0007] Yet another problem with known seals is that they can be difficult to assemble, which
can result in protracted assembly times, incorrect assembly and impaired performance.
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[0008] It is an object of the present invention to obviate or overcome one or more of the
abovementioned or other problems.

Summary of the Invention

There is provided a plumbing fitting according to the appended claims.

[0009] According to a first aspect of the present invention, there is provided a plumbing fitting
comprising one or more seals according to claim 1.

[0010] The or each seal comprising: two or more respective apertured sealing portions, each
apertured sealing portion independently comprising one or more edge portions enclosing an
aperture, which apertured sealing portions are integrally formed.

[0011] In embodiments, when arranged in a plumbing fitting, the seal imparts reduced frictional
resistance between moving parts of the plumbing fitting relative to seals of the prior art. In
embodiments, the seal is easier to assemble in a plumbing fitting relative to seals of the prior
art. In embodiments, in use in a plumbing fitting, the seal is less likely to become damaged
relative to seals of the prior art.

[0012] Herein, by 'which apertured sealing portions are integrally formed' it is meant that the
apertured sealing portions are together made of a single piece, or are together formed into a
single piece.

[0013] Each apertured sealing portion and its aperture may be of any particular shape, as
required for a given application. In light of the details of the present specification, a person
skilled in the art will be able to select and provide suitable dimensions of each apertured
sealing portion and its aperture, as required for a given application.

[0014] The seal comprises a first apertured sealing portion, a second apertured sealing portion
and a third apertured sealing portion, each apertured sealing portion independently comprising
one or more edge portions enclosing an aperture, wherein the second apertured sealing
portion is arranged between the first apertured sealing portion and the third apertured sealing
portion, which apertured sealing portions are integrally formed.

[0015] One, more or each edge portion of one, more or each apertured sealing portion may be
independently substantially linear.

[0016] One, more or each edge portion of one, more or each apertured sealing portion may be
independently substantially curved.
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[0017] One, more or each apertured sealing portion may be independently substantially
annular (i.e. ring-shaped).

[0018] One, more or each apertured sealing portion may be independently substantially
polygonal. One, more or each apertured sealing portion may be independently substantially
quadrilateral. The quadrilateral may have four edge portions. The quadrilateral may be
substantially rectangular. The rectangle may have two long edge portions and two short edge
portions.

[0019] The first apertured sealing portion may be substantially annular (e.g. ring-shaped).
[0020] The third apertured sealing portion may be substantially annular (e.g. ring-shaped).

[0021] The second apertured sealing portion may be substantially quadrilateral. The
quadrilateral may have four edge portions. The quadrilateral may be substantially rectangular.
The rectangle may have two long edge portions and two short edge portions.

[0022] Two of the edge portions of the substantially quadrilateral second apertured sealing
portion may be substantially linear. Two of the other edge portions of the substantially
quadrilateral second apertured sealing portion may be substantially curved. Two of the
opposing edge portions of the substantially quadrilateral second apertured sealing portion may
be substantially linear. Two of the other opposing edge portions of the substantially
quadrilateral second apertured sealing portion may be substantially curved. Two of the long
edge portions of the substantially rectangular second apertured sealing portion may be
substantially linear. Two of the short edge portions of the substantially rectangular second
apertured sealing portion may be substantially curved. Where the second apertured sealing
portion is substantially quadrilateral or substantially rectangular, each of the substantially
curved edge portions of the second apertured sealing portion may be convex when viewed
from between those substantially curved edge portions.

[0023] Each of the edge portions of the substantially quadrilateral second apertured sealing
portion may be substantially curved. Two of the substantially curved edge portions of the
substantially quadrilateral second apertured sealing portion may be convex when viewed from
between those substantially curved edge portions. Two of the other substantially curved edge
portions of the substantially quadrilateral second apertured sealing portion may be concave
when viewed from between those substantially curved edge portions. Two of the long edge
portions of the substantially rectangular second apertured sealing portion may be concave
when viewed from between those substantially curved edge portions. Two of the short edge
portions of the substantially rectangular second apertured sealing portion may be convex when
viewed from between those substantially curved edge portions.

[0024] Part of an apertured sealing portion may form part of another apertured sealing portion.
Part of an edge portion of an apertured sealing portion may form part of an edge portion of
another apertured sealing portion.
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[0025] Part of the first apertured sealing portion may form part of the second apertured sealing
portion. Part of an edge portion of the first apertured sealing portion may form part of an edge
portion of the second apertured sealing portion. Part of an edge portion of the first apertured
sealing portion may form part of a substantially curved edge portion of the second apertured
sealing portion.

[0026] Part of the third apertured sealing portion may form part of the second apertured
sealing portion. Part of an edge portion of the third apertured sealing portion may form part of
an edge portion of the second apertured sealing portion. Part of an edge portion of the third
apertured sealing portion may form part of a substantially curved edge portion of the second
apertured sealing portion.

[0027] One, more or each edge portion of one, more or each apertured sealing portion may
independently have a cross sectional shape which is at least partially circular. One, more or
each edge portion of one, more or each apertured sealing portion may independently have a
cross sectional shape which is at least partially polyhedral.

[0028] One, more or each edge portion of one, more or each apertured sealing portion may
independently have a cross sectional shape which is substantially circular. One, more or each
edge portion of one, more or each apertured sealing portion may independently have a cross

sectional shape which is substantially polyhedral.

[0029] The seal may be formed of rubber, e.g. ethylene propylene diene monomer (EDPM)
rubber.

[0030] The plumbing fitting is configurable (e.g. movable) between a two or more positions.
The plumbing fitting is configurable (e.g. movable) between a first position, a second position
and a third position.

[0031] The first position is an operational position.

[0032] The second position is an isolation position..

[0033] The third position is a bypass position.

[0034] The plumbing fitting may be configurable (e.g. movable) between the respective
positions manually, mechanically and/or electronically.

[0035] The plumbing fitting comprises an outer body. The outer body has a flow path
extending therethrough.

[0036] The plumbing fitting comprises an inner body. The inner body is disposed in the outer
body. The inner body comprises, or is arranged to receive, e.g. releasably receive, a
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mechanism. The inner body is configurable (e.g. movable) between the first position, the
second position and, the third position.

[0037] In the first position the flow path extends through the inner body and the mechanism. In
the second position the flow path is blocked by an outer sealing (blocking) surface of the inner
body. In the third position the flow path bypasses the mechanism via the inner body.

[0038] In the first position the first apertured sealing portion of the or each seal effect a seal in
the plumbing fitting. In the first position the first apertured sealing portion of the or each seal
effect a seal in the plumbing fitting and the other apertured sealing portion or portions of the or
each seal do not effect a seal in the plumbing fitting.

[0039] In the second position the second apertured sealing portion of the or each seal effect a
seal in the plumbing fitting. In the second position the second apertured sealing portion of the
or each seal effect a seal in the plumbing fitting and the other apertured sealing portion or
portions of the or each seal do not effect a seal in the plumbing fitting.

[0040] In the third position the third apertured sealing portion of the or each seal effect a seal
in the plumbing fitting. In the third position the third apertured sealing portion of the or each
seal effect a seal in the plumbing fitting and the other apertured sealing portion or portions of
the or each seal do not effect a seal in the plumbing fitting.

[0041] In use, in the first, operational, position the mechanism can perform its predetermined
function (e.g. it may be a PICV and it may be used to regulate and control fluid flow and
pressure). In the second, isolation, position the mechanism can be isolated from the flow path
such that fluid is blocked from passing through the flow path. In the third position the
mechanism can be accessed for maintenance or repair, whilst the fluid bypasses the
mechanism and continues to flow through the flow path.

[0042] Accordingly, in embodiments, in the third position the mechanism can be maintained or
repaired without isolating the plumbing fitting from the plumbing system to which it is
connected. This can be more time and cost efficient than isolating the plumbing fitting, e.g.
using valves on pipes upstream and/or downstream from the plumbing fitting. Also, in
embodiments, in the third position the mechanism can be accessed for maintenance or repair
without additional plumbing tools and/or without trained personnel. This can increase time and
cost efficiency relative to known plumbing fittings. Moreover, in embodiments, the mechanism
can be maintained or repaired using fewer steps than are required to maintain or repair known
plumbing fittings. This can reduce the risk of introducing complications to the plumbing system
to which the plumbing fitting is connected. Also, by virtue of the bypass position via the inner
body, there is reduced risk of inadvertent fluid egress between the outer body and the inner
body and the plumbing fitting can be flushed, not just isolated.

[0043] Thus, embodiments of the present invention provide a plumbing fitting that can be more
conveniently and efficiently maintained or repaired than, and is less prone to inadvertent fluid
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egress relative to, known plumbing fittings.

[0044] The outer body may be a manifold. The outer body may comprise two or more
connectors, each having a bore therethrough. Each connector may be adapted to connect to a
pipe of a plumbing system. Each connector may be disposed on an outside of the outer body.
There is an inlet connector having an inlet bore. There is an outlet connector having an outlet
bore. The outer body may comprise a cavity in which the inner body is disposed. The cavity
may be accessible through an opening provided on the outer body. The outer body may
comprise at one end an opening to the cavity, and at the opposite end a closed base.

[0045] The flow path extends between the inlet bore and the outlet bore. The flow path may be
adapted to convey a liquid through the plumbing fitting. The flow path may be adapted to
convey a liquid at non-ambient or elevated pressures.

[0046] The inner body may be a receptacle. The inner body may be movable between the first,
operational, position, the second, isolation, position, and the third position manually,
mechanically and/or electronically. The inner body may be movable between the first,
operational, position, the second, isolation, position, and the third position using movement
means.

[0047] The movement means may be provided between the outer body and the inner body.
The movement means may be provided between a surface of the outer body cavity and an
outer surface of the inner body. The movement means may comprise one or more slide
mechanisms.

[0048] The, more or each slide mechanism may comprise a guide and a slide that is slidable in
the guide.

[0049] The guide may comprise one or more guide portions. The, more or each guide portion
may be independently substantially straight or substantially curved. The, more or each guide
portion may be independently inclined with respect to the longitudinal axis of the plumbing
fitting, or (where present) the axis of axial movement.

[0050] The slide mechanism may be adapted to constrain movement of the inner body
between the first, operational, position, the second, isolation, position, and the third position.
The slide mechanism may prevent the inner body from being removed or inadvertently ejected
from the outer body.

[0051] In the first, operational, position, the, more or each slide may be arranged at a first
position within the corresponding guide; in the second, isolation, position, the, more or each
slide may be arranged at a second position within the corresponding guide; and in the third
position the, more or each slide may be arranged at a third position within the corresponding
guide.
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[0052] The movement means may be operable manually, mechanically and/or electronically.
Any other suitable movement means may be used, as will be known to a person skilled in the
art.

[0053] The inner body may be rotatable in relation to the outer body. The inner body may be
movable between the first, operational, position, the second, isolation, position and the third
position by rotation of the inner body relative to the outer body.

[0054] The inner body may be disposed in, and axially movable along an axis relative to, the
outer body. The inner body may be disposed in, and axially movable along an axis relative to,
the outer body via the movement means. This axis is referred to herein as 'the axis of axial
movement'. The axis of axial movement may also be an axis of rotation, about which the inner
body may be rotated to effect axial movement between the first, operational, position, the
second, isolation, position and the third position. Such movement may be a result of the
guiding of the inner body relative to the outer body caused by the interaction between the,
more or each slide and the corresponding guide.

[0055] The inner body may comprise a cavity adapted to receive or releasably receive the
mechanism. For example, the inner body cavity may comprise a screw thread. The screw
thread may correspond to a screw thread on the mechanism.

[0056] The inner body comprises two or more apertures. The apertures comprise an inner
body inlet and an inner body outlet. The inner body comprises a bypass inlet and a bypass
outlet. The inner body comprises a bypass bore. The bypass bore extends between the
bypass inlet and the bypass outlet and may be isolated from the mechanism.

[0057] The bypass bore may be displaced from the inlet bore and the outlet bore in the first,
operational, position. The bypass bore may be displaced from the inlet bore and the outlet
bore in the second, isolation, position. The bypass bore may be in alignment with the inlet bore
and the outlet bore in the third position. The bypass bore may be provided between the inner
body inlet and the base of the inner body.

[0058] In the first, operational, position fluid may flow through the flow path. In the first,
operational, position the inner body inlet may align with the inlet bore. In the first, operational,
position the inner body outlet may align with the outlet bore.

[0059] In use, in the first, operational, position fluid may flow into the inlet bore in the inlet
connector, then through the inner body inlet and the mechanism, then through the inner body
outlet, then through the outlet bore in the outlet connector.

[0060] In the second, isolation, position, fluid may not flow through the flow path. In the
second, isolation, position, the inner body inlet may be displaced from the inlet bore. In the
second, isolation, position, the inner body outlet may be displaced from the outlet bore. The
outer sealing (blocking) surface of the inner body may be an outer sealing surface of the inner
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body.

[0061] In use, in the second, isolation, position, fluid may flow through the inlet bore in the inlet
connector but may be prevented from further flowing through the flow path by the inner body.

[0062] In the third position fluid may flow through the flow path. In the third position the inner
body inlet may be displaced from the inlet bore. In the third position the inner body outlet may
be displaced from the outlet bore. In the third position the flow path through the outer body
may be directed through the inner body (e.g. through the bypass bore e.g. via the bypass inlet
and the bypass outlet). In the third position the mechanism may be releasable from the
receptacle.

[0063] In use, in the third position fluid may flow through the inlet bore in the inlet connector,
then through the inner body (e.g. via the bypass bore), then through the outlet bore in the
outlet connector.

[0064] The plumbing fitting comprises one or more (e.g. two) sealing members. The or each
sealing member may be adapted to prevent inadvertent fluid egress from the plumbing fitting.
The or each sealing member may be provided between the outer body and the inner body.
The or each sealing member may be provided on the inner body and/or on the outer body. The
or each sealing member may be inclined with respect to the longitudinal axis of the inner body,
or (where present) the axis of axial movement. The or each sealing member mis a seal
comprising: two or more respective apertured sealing portions, each apertured sealing portion
independently comprising one or more edge portions enclosing an aperture, which apertured
sealing portions are integrally formed. The plumbing fitting may comprise a first seal according
to a first aspect of the present invention and/or a second seal according to a first aspect of the
present invention.

[0065] The plumbing fitting may comprise one or more (e.g. two) seal tracks for receiving a
sealing member. The or each seal track may be formed on the inner body and/or on the outer
body. The or each seal track may be formed on the outer surface of the inner body and/or on a
surface of the outer body cavity.

[0066] The or each seal track may be of a form which corresponds substantially to the form of
a sealing member (e.g. the seal of the first aspect of the present invention). The or each seal
track may comprise one or more sections. Each section may intersect a split line formed on the
inner body at an intersection point. At each intersection point, each section may be
substantially perpendicular to the respective split line. In this way, the seal track or tracks can
be formed (e.g. injection moulded) without unwanted undercuts.

[0067] The or each seal may be received in a respective seal track.

[0068] In the first, operational position, the first apertured sealing portion of the first seal is
arranged to prevent fluid egress from the inlet bore and inner body inlet, between the outer
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body and the inner body; and/or in the second, isolation, position, the second apertured
sealing portion of the first seal is arranged to prevent fluid egress from the inlet bore and a first
outer sealing (blocking) surface of the inner body, between the outer body and the inner body;
and/or in the third position, the third apertured sealing portion of the first seal is arranged to
prevent fluid egress from the inlet bore and the bypass inlet, between the outer body and the
inner body.

[0069] Where the plumbing fitting comprises a suitable first seal, the edge portion or portions
of the first apertured sealing portion of the first seal may be arranged around the inner body
inlet; and/or the edge portion or portions of the second apertured sealing portion of the first
seal may delimit the first outer sealing (blocking) surface of the inner body; and/or the edge
portion or portions of the third apertured sealing portion of the first seal may be arranged
around the bypass inlet.

[0070] The first outer sealing (blocking) surface of the inner body may be on an outer side
surface of the inner body.

[0071] Where the plumbing fitting comprises a second suitable seal, in the first, operational
position, the first apertured sealing portion of the second seal may be arranged to prevent fluid
egress from the outlet bore and inner body outlet, between the outer body and the inner body;
and/or in the second, isolation, position, the second apertured sealing portion of the second
seal may be arranged to prevent fluid egress from the outlet bore and a second outer sealing
(blocking) surface of the inner body, between the outer body and the inner body; and/or in the
third position, the third apertured sealing portion of the second seal may be arranged to
prevent fluid egress from the outlet bore and the bypass outlet, between the outer body and
the inner body.

[0072] Where the plumbing fitting comprises a second suitable seal the edge portion or
portions of the first apertured sealing portion of the second seal may be arranged around the
inner body outlet; and/or the edge portion or portions of the second apertured sealing portion
of the second seal may delimit the second outer sealing (blocking) surface of the inner body;
and/or the edge portion or portions of the third apertured sealing portion of the second seal
may be arranged around the bypass outlet.

[0073] The second outer sealing (blocking) surface of the inner body may be on an outer side
surface of the inner body.

[0074] The plumbing fitting may comprise a lock configured to releasably lock the inner body to
the outer body in the first, operational, position and/or the second, isolation, position and/or the
third position. In this way, the lock may prevent the inner body from inadvertently ejecting from
the body. This could otherwise occur, e.g. due to a pressure surge. The lock may comprise
one or more first locking portions adapted to interlock with one or more second locking
portions. The or each first locking portion may be provided on the body. The or each second
locking portion may be provided on the inner body. Any other suitable lock may be used, as will
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be known to a person skilled in the art. Non-limiting examples of other locks include clips and
other suitable fastening means.

[0075] The plumbing fitting may comprise the mechanism. The mechanism may be releasably
mounted in the inner body. The mechanism may be releasably mounted in the cavity provided
in the inner body. The mechanism may be releasably mounted in the inner body by securing
means. The securing means may comprise a screw and thread connection, twist connection or
push-fit connection. Any other suitable securing means may be used, as will be known to a
person skilled in the art. The mechanism may be manually, mechanically and/or electronically
releasable from the inner body.

[0076] The plumbing fitting and/or the mechanism may be a valve, filter, measurement device
or combination thereof. The mechanism may be selected from an anti-back-flow valve,
commissioning valve, control valve, serviceable valve, metering valve, balancing valve,
regulating valve, mixing valve, thermostatic valve, safety valve, isolation valve, dosing valve,
service valve, filtration device, measuring device and combination thereof. In particular, the
plumbing fitting and/or the mechanism may be a pressure independent control valve (PICV).

[0077] Any features of any aspect of the present invention can be combined with any features
of any other aspect of the present invention.

[0078] For example, the skilled person will appreciate that the optional features in respect of
the first aspect or other aspects of the present invention may apply in respect of the other
aspects of the present invention.

Detailed Description of the Invention

[0079] In order that the invention may be more clearly understood one or more embodiments
thereof will now be described, by way of example only, with reference to the accompanying
drawings, of which:

Figure 1 shows a seal according to the invention;

Figure 2A shows a perspective view of a plumbing fitting comprising the seal of
Fig. 1, wherein the plumbing fitting is configured in an operational position;
Figure 2B shows a cross sectional view of the plumbing fitting of Fig. 2A;

Figure 3A shows a perspective view of the plumbing fitting of Fig. 2A, wherein the plumbing
fitting is configured in an isolation position;

Figure 3B shows a cross sectional view of the plumbing fitting of Fig. 3A;

Figure 4A shows a perspective view of the plumbing fitting of Fig. 2A, wherein the plumbing
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fitting is configured in a bypass position;
Figure 4B shows a cross sectional view of the plumbing fitting of Fig. 4A,;

Figure 5 shows an alternative view of the plumbing fitting of Fig. 2A, wherein the plumbing
fitting is configured in an operational position;

Figure 6 shows an alternative view of the plumbing fitting of Fig. 2A, wherein the plumbing
fitting is configured in an isolation position;

Figure 7 shows an alternative view of the plumbing fitting of Fig. 2A, wherein the plumbing
fitting is configured in a bypass position;

Figure 8 shows an inner body of the plumbing fitting of Fig. 2A;
Figure 9 shows an alternative view of the inner body of Fig. 8;
Figure 10 shows a seal according to a second embodiment of the invention; and

Figure 11 shows a partial view of an inner body of a plumbing fitting according to the second
embodiment of the invention.

[0080] With reference to Fig. 1, a seal 1 is shown which is described herein as a 'tandem O-
ring seal’.

[0081] The seal 1 comprises a first apertured sealing portion 2; a second apertured sealing
portion 3; and a third apertured sealing portion 4, the second apertured sealing portion 3 being
arranged between the second apertured sealing portion 3 and the third apertured sealing
portion 4. The first apertured sealing portion 2 is substantially ring-shaped and comprises an
edge portion 2A enclosing an aperture 2X. The third apertured sealing portion 4 is substantially
ring-shaped and comprises an edge portion 4A enclosing an aperture 4X. The first apertured
sealing portion 2 and the third apertured sealing portion 4 are of substantially the same form.

[0082] The second apertured sealing portion 3 is of a substantially rectangular shape, with
two, spaced apart, long edge portions 3A, 3B and two, spaced apart, short edge portions 3C,
3D, which edge portions enclose an aperture 3X. Each of the long edge portions 3A, 3B is
substantially linear and each of the short edge portions 3C, 3D is substantially curved. The
long edge portions 3A, 3B are laterally joined together by the short edge portions 3C, 3D. Each
of the short edge portions 3C, 3D is convex when viewed from between those short edge
portions 3C, 3D.

[0083] One of the short edge portions 3C of the second apertured sealing portion 3 forms part
of the edge portion 2A of the first apertured sealing portion 2. The other of the short edge
portions 3D of the second apertured sealing portion 3 forms part of the edge portion of the 4A
of the third apertured sealing portion 4.
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[0084] Each edge portion 2A, 3A, 3B, 3C, 3D of the first apertured sealing portion 2, the
second apertured sealing portion 3 and the third apertured sealing portion 4 has a cross
sectional shape which is substantially circular.

[0085] The first, second and third apertured sealing portions 2, 3 and 4 are integrally formed in
the sense that they are made of the same piece of injection moulded EDPM rubber.

[0086] With reference to Figs. 2A-7, a plumbing fitting 100 comprises: an outer body 101
having a flow path 102 extending therethrough; an inner body in the form of a receptacle 103
disposed in the outer body 101; and a functional mechanism 104 releasably received in the
inner body 103. The mechanism 104 is that of a pressure independent control valve (PICV),
but a person skilled in the art will appreciate that the mechanism 104 may be any suitable
mechanism.

[0087] The outer body 101 has a connector inlet 105 and a connector outlet 106 disposed on
opposing, outer surfaces of the outer body 101, arranged co-axially, with their axes
substantially perpendicular to the longitudinal axis of the outer body 101, the inner body 103
and the mechanism 104. The connector inlet and outlet 105, 106 are adapted to connect to
pipes of a plumbing system (not shown). The flow path 102 extends through and between the
connectors 105, 106 via an inlet bore in the inlet connector 105 to an outlet bore in the outlet
connector 106. The outer body 101 has at one end an opening to a cavity, the opening defined
by an annular lip 107; and at an opposite end a closed base 108. The outer body cavity is
adapted to receive the inner body 103 to thereby provide a secure fit between the outer body
101 and the inner body 103. The outer body 101 has a drain port 140 for draining a bypass
bore 136 (as discussed below). The drain port 140 is arranged on an outer surface of the outer
body 101, towards the closed base 108 of the outer body 101.

[0088] The inner body 103 has an inner body inlet 111 and an inner body outlet 112 disposed
on opposing, outer surfaces thereof. The inner diameters of the inner body inlet 111 and the
inner body outlet 112 are substantially the same as the inner diameters of the inlet bore and
the outlet bore. The inner body 103 has a bypass inlet 118 and a bypass outlet 119 between
which a bypass bore 136 extends, which bypass inlet 118 and bypass outlet 119 are
substantially identical in form and are provided coaxially at opposing circumferential surfaces of
the inner body 103, with the axis of the bypass bore 136 substantially perpendicular to the axis
of rotation of the inner body 103 (axis Z in Figs. 2A, 3A and 4A). The bypass bore 136 is
provided below the inner body inlet 111 and the inner body outlet 112. The longitudinal axis of
the bypass bore 136 is substantially perpendicular to the axis between the inner body inlet 111
and the inner body outlet 112.

[0089] The inner body 103 has a substantially cylindrical form, with at one end an opening 113
to a cavity for releasably receiving the mechanism 104, and at an opposite end a closed base
114. An annular rim 115 defines the inner body cavity opening 113, and is provided with a
textured surface (not shown) so that the annular rim 115 can effectively function as gripping
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means.

[0090] The outer body 101 comprises a first projection 109 and a second projection. The first
projection 109 and the second projection are substantially identical in form and are provided
coaxially in opposing circumferential surfaces of the outer body 101, with their axes
substantially perpendicular to the longitudinal axis of the outer body 101, the inner body 103
and the mechanism 104. The first projection 109 is shown in Figs 5-7. The second projection is
not shown but its form and configuration will be apparent to a person skilled in the art in view of
this specification.

[0091] The inner body 103 comprises a first projection track 116 and a second projection track
117, as shown in Figs 8 and 9. The first and second projection tracks 116, 117 are recessed
into outer circumferential surfaces of the inner body 103. The first projection track 116 and the
second projection track 117 are substantially identical in form and are provided coaxially at
opposing circumferential surfaces of the inner body 103. Each of the first projection track 116
and the second projection track 117 traces an arc of the circumferential surface of the inner
body 103, the arc having a central angle of approximately 90 degrees. The first projection track
116 and the second projection track 117 are superimposable on each other by rotation about
the longitudinal axis of the inner body 103.

[0092] Each of the first projection track 116 and the second projection track 117 is substantially
straight, and is closed at each end thereof. At each closed end of the first projection track 116
there is provided a respective notch 116', 116" for receiving the first projection 109. At each
closed end of the second projection track 117, there is provided a respective notch 117', 117"
for receiving the second projection. Each respective notch 116', 116", 117, 117" extends
deeper into the inner body 103 than the remainder of the first and second projection tracks
116, 117. One of the notches of the second projection track 117 is not shown in the drawings,
but its form and configuration will be apparent to a person skilled in the art in view of this
specification.

[0093] Each of the first projection track 116 and the second projection track 117 has an angle
of inclination of about 45 degrees relative to the axis of rotation of the inner body 103, which is
also the axis of axial movement of the inner body 101 (axis Z in Figs. 2A, 3A and 4A), i.e.
defined by the axial translation of the inner body 103 relative to the outer body 101 on moving
between the first position, the second position and the third position, which movement and
positions are discussed in more detail below.

[0094] Each of the first projection 109 and the second projection is a grub screw with a ball
bearing tip, the screw having a thread that engages with a corresponding thread on the outer
body 101, such that each of the first projection 109 and the second projection can be extended
into, and retracted from, the outer body cavity. A person skilled in the art will appreciate that
other types of projections may be used.

[0095] As mentioned, the first projection 109 projects into the first projection track 116 and the
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second projection projects into the second projection track 117. Twisting the inner body 103
relative to the outer body 101 causes the first projection 109 to follow the first projection track
116 and the second projection to follow the second projection track 117, to thereby rotationally
(about axis Z) and translationally (along axis Z) move the inner body 103 relative to the outer
body 101. The rotational movement is caused by rotation of the inner body 103 about axis Z
relative to the outer body 101. The translational movement is caused by the interaction
between the first and second projections 109 and the corresponding first and second
projection tracks 116, 117, in which the inner body 103 is required to translate along axis Z to
allow the first and second projections 109 to follow the corresponding first and second
projection tracks 116, 117.

[0096] The inner body 103 comprises a first seal track 120 and a second seal track 121, which
are best shown in Figs. 8 and 9. The first seal track 120 and the second seal track 121 are
substantially identical in form and are recessed into diametrically opposing circumferential
surfaces of the inner body 103. Each of the first seal track 120 and the second seal track 121
traces an arc of the circumferential surface of the inner body 103, the arc having a central
angle of approximately 90 degrees. The first seal track 120 and the second seal track 121 are
superimposable on each other by rotation about the longitudinal axis of the inner body 103.

[0097] The first seal track 120 comprises a first apertured sealing portion track 120A; a second
apertured sealing portion track 120B; and a third apertured sealing portion track 120C, the
first, second and third apertured sealing portion tracks 120A-C being integrally formed with,
and continuously transitioning into, each other. The first and third apertured sealing portion
tracks 120A, 120C of the first seal track 120 are of substantially the same, substantially annular
(i.e. ring) shape. The second apertured sealing portion track 120B of the first seal track 120 is
of a substantially rectangular shape, with two, spaced apart, long edge tracks 120B', 120B";
and two, spaced apart, short edge tracks 120B", 120B™. Each of the long edge tracks 120B',
120B" of the first seal track 120 is substantially linear and each of the short edge tracks 120B",
120B™ of the first seal track 120 is substantially curved. Each of the short edge tracks 120B",
120B™ of the first seal track 120 is convex when viewed from between those short edge tracks
120B", 120B™. The shape and dimensions of the first seal track 120 correspond with the shape
and dimensions of the tandem O-ring seal 1 of Fig. 1, as, in use, the seal track 120 receives a
seal 1.

[0098] The second seal track 121 comprises a first apertured sealing portion track 121A; a
second apertured sealing portion track 121B; and a third apertured sealing portion track (not
shown in the Figs. but its position will be apparent to a person skilled in the art), the first,
second and third apertured sealing portion tracks being integrally formed with, and
continuously transitioning into, each other. The first 121A and third apertured sealing portion
tracks of the second seal track 120 are of substantially the same, substantially annular (i.e.
ring) shape. The second apertured sealing portion track 121B of the second seal track 121 is
of a substantially rectangular shape, with two, spaced apart, long edge tracks (not shown in the
Figs. but their form and configuration will be apparent to a person skilled in the art in view of
this specification); and two, spaced apart, short edge tracks (not shown in the Figs. but their
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form and configuration will be apparent to a person skilled in the art in view of this
specification). Each of the long edge tracks of the second seal track 121 is substantially linear
and each of the short edge tracks of the second seal track 121 is substantially curved. Each of
the short edge tracks of the second seal track 121 is convex when viewed from between those
short edge tracks. The shape and dimensions of the second seal track 121 correspond with
the shape and dimensions of the tandem O-ring seal 1 of Fig. 1, as, in use, the seal track 121
receives a seal 1.

[0099] The first seal track 120 is arranged such that its first apertured sealing track 120A is
formed around the periphery of the inner body inlet 111; its second apertured sealing track
120B is formed around a outer circumferential sealing surface (i.e. a blocking surface) 130 of
the inner body 103; and its third apertured sealing track 120C is formed around the periphery
of the bypass inlet 118.

[0100] The second seal track 121 is arranged such that its first apertured sealing track 121Ais
formed around the periphery of the inner body outlet 112; its second first apertured sealing
track 121B is formed around a circumferential outer sealing surface (i.e. a blocking surface)
131 of the inner body 103; and its third first apertured sealing track is formed around the
periphery of the bypass outlet 119.

[0101] As shown in part in Figs. 5-7, a first seal 1 and a second seal 1, each being a seal of
Fig. 1, are arranged respectively in the first seal track 120 and the second seal tracks 121.

[0102] The first seal 1 is arranged so that its first apertured sealing portion 2 is received in the
first apertured sealing track 120A, its second apertured sealing portion 3 is received in the
second apertured sealing track 120B, and its third apertured sealing portion 4 is received in the
third apertured sealing track 120C. The first seal 1 projects out of the first seal track 120 to a
suitable degree, such that in use the first seal 1 can form an effective seal (as discussed below
in more detail). A person skilled in the art will know how to suitably size the first seal 1 relative
to the first seal track 120.

[0103] The second seal 1 is arranged so that its first apertured sealing portion 2 is received in
the first apertured sealing track 121A, its second apertured sealing portion 3 is received in the
second apertured sealing track 121B, and its third apertured sealing portion 4 is received in the
third apertured sealing portion track. The second seal 1 projects out of the second seal track
121 to a suitable degree, such that in use the second seal 1 can form an effective seal (as
discussed below in more detail). A person skilled in the art will know how to suitably size the
second seal 1 relative to the second seal track 121.

[0104] The inner body 103 can be moved between a first, operational, position (as shown in
Figs. 2A, 2B and 5) in which the flow path 102 extends through the inner body 103 and the
mechanism 104; a second, isolation, position (as shown in Figs. 3A, 3B and 6) in which the
flow path 102 is blocked by an outer circumferential surface of the inner body 103; and a third,
bypass, position (as shown in Figs. 4A, 4B and 7) in which the flow path 3 bypasses the
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mechanism 5 whereby in the bypass position, the mechanism 5 can be released from the
receptacle 4 whilst a fluid flows through the flow path 3.

[0105] In the first, operational, position, the first projection 109 is arranged in the first
projection track 116 adjacent to the first projection track notch 116', and the second projection
is arranged in the second projection track 117 adjacent to the second projection track notch
117'. Here, the annular lip 107 is flush with the annular rim 115, the inlet bore aligns with the
inner body inlet 111, and the outlet bore aligns with the inner body outlet 112.

[0106] In the second, isolation, position, the first projection 109 is arranged in the first
projection track 116, approximately mid-way between the first projection track notches 116’ and
116"; and the second projection is arranged in the second projection track 117, approximately
mid-way between the second projection track notches 117' and 117". Here, the annular lip 107
is spaced from the annular rim 115; the inner body inlet 111 is rotationally (about axis Z) and
axially (along axis Z) displaced from the inlet bore, and the inner body outlet 112 is rotationally
(about axis Z) and axially (along axis Z) displaced from the outlet bore, such that the inlet bore
is adjacent to the outer circumferential sealing surface 130 of the inner body 103, and the
outlet bore is adjacent to the outer circumferential sealing surface 131 of the inner body 103.
Here, the inner body 102 is rotated by approximately 45 degrees (about axis Z) relative to the
outer body 101.

[0107] In the third, bypass, position, the first projection 109 is arranged in the first projection
track 116 adjacent to the first projection track notch 116"; and the second projection is
arranged in the second projection track 117 adjacent to the second projection track notch 117",
Here, the annular rim 17 is further spaced (relative to the isolation position) from the annular lip
107; the inner body inlet 111 is rotationally (about axis Z) and axially (along axis Z) displaced
from the inlet bore, and the inner body outlet 112 is rotationally (about axis Z) and axially
(along axis Z) displaced from the outlet bore, such that the bypass inlet 118 is in alignment with
the inlet bore and the bypass outlet 119 is in alignment with the outlet bore. Here, the inner
body 102 is rotated by approximately 90 degrees (about axis Z) relative to its arrangement in
the operational position.

[0108] The functions of the tandem O-ring seals 1 in the plumbing fitting 100, on moving
between the operational, isolation and bypass positions, are described below.

[0109] With reference in particular to Fig. 5, when the plumbing fitting 1 is arranged in the
operational position, the first apertured sealing portion 2 in the first sealing track 120 prevents
fluid egress from the inlet bore or inner body inlet 111, between the outer body 101 and the
inner body 103; and the first apertured sealing portion 2' in the second sealing track 121
prevents fluid egress from the outlet bore or inner body outlet 112, between the outer body 101
and the inner body 103.

[0110] With reference in particular to Fig. 6, when the plumbing fitting 1 is arranged in the
isolation position, the second apertured sealing portion 3 in the first sealing track 120 prevents
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fluid egress from the inlet bore and the sealing surface 130 on the outer circumferential
surface of the inner body 103, between the outer body 101 and the inner body 103; and the
second apertured sealing portion 3' in the second sealing track 121 prevents fluid egress from
the outlet bore and the sealing surface 131 on an outer circumferential surface of the inner
body 103, between the outer body 101 and the inner body 103.

[0111] With reference in particular to Fig. 7, when the plumbing fitting 1 is arranged in the
bypass position, the third apertured sealing portion 4 in the first sealing track 120 prevents fluid
egress from the inlet bore or bypass inlet 118, between the outer body 101 and the inner body
103; and the third apertured sealing portion 4' in the second sealing track 121 prevents fluid
egress from the outlet bore or bypass outlet 119, between the outer body 101 and the inner
body 103.

[0112] The plumbing fitting 100 comprises a screw and thread arrangement (not shown)
adapted to releasably secure the mechanism 104 to the inner body 103. In this way, the
mechanism 104 can be released from the inner body 103 in the bypass position (and,
optionally, in the isolation position). When the mechanism 104 is secured within the inner body
103, the plumbing fitting 100 can be moved from the isolation position or bypass position (as
applicable) to a different position.

[0113] The inner body 103 comprises a number of internal sealing surfaces arranged to
receive sealing rings 122 (only shown in Fig. 2B for clarity) of the mechanism 104. The
mechanism sealing rings 122 are operable to prevent leakage of fluid between the mechanism
5 and the inner body cavity.

[0114] To move the plumbing fitting 1 between the operational position and the isolation
position, the inner body 103 is twisted by approximately 45 degrees relative to the outer body
101. This can be conveniently performed by hand, by gripping the textured surface of the
annular rim 115 and twisting the inner body 103 relative to the outer body 101. Movement of
the inner body 103 relative to the outer body 101 is confined by movement of the first and
second projections 109 within the first and second projection tracks 116, 117, and the
respective closed end points of the first and second projection tracks 116, 117. On moving the
plumbing fitting 1 between the operational position and the isolation position, the first projection
109 moves within the first projection track 116 (i.e. from the first projection track notch 116
towards the first projection track notch 116", or vice-versa) and the second projection moves
within the second projection track 117 (i.e. from the second projection track notch 117' towards
the second projection track notch 117", or vice-versa), causing the inner body 103 to translate
axially (along axis Z) and rotate (about axis Z) relative to the outer body 101.

[0115] To move the plumbing fitting 1 between the isolation position and the bypass position,
the inner body 103 is twisted by (a further) approximately 45 degrees relative to the outer body
101, again using the textured surface of the annular rim 115. On moving the plumbing fitting 1
between the isolation position and the bypass position, the first projection 109 moves within the
first projection track 116 (i.e. from mid-way between the first projection track notches 116" and
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116" towards the first projection track notch 116", or towards the first projection track notch
116") and the second projection moves within the second projection track 117 (i.e. from mid-
way between the second projection track notches 117' and 117" towards the second projection
track notch 117", or towards the second projection track notch 117'), causing the inner body
103 to translate axially (along axis Z) and rotate (about axis Z) relative to the outer body 101.

[0116] On moving between the different positions, the first and second seals 1, 1' allow for
ease of movement due to reduced frictional resistance between the moving parts of the
plumbing fitting 100. This is because on moving between the different positions, the outer body
101 moves along the length of the seals 1, 1', rather than across the length of seals 1, 1".

[0117] In the first, operational, position, the drain port 140 aligns with the bypass bore 136 and
can be used to drain any water held in the bypass bore 136. In the second, isolation, position
and the third, bypass position, the bypass bore 136 is rotationally (about axis Z) and
translationally (along axis Z) displaced from the drain port 140. A person skilled in the art will
appreciate that the drain port 140 can take various forms, e.g. a tap or plug.

[0118] The plumbing fitting 100 can be releasably secured in the operational position, the
isolation position, or the bypass position, by screwing the first and second projections 109 into
a notch 116', 116" provided in the first projection track 116 and a notch 117', 117" provided in
the second projection track 117 (as applicable).

[0119] In use, in the operational position, fluid can flow via the flow path 102, into the inlet bore
in the inlet connector 105, then through the inner body inlet 111 and the mechanism 104, then
through the inner body outlet 112, then through the outlet bore in the outlet connector 106.
Hence, fluid cannot enter the bypass inlet 118 or the bypass outlet 119, which are rotationally
(about the Z axis) and translationally (along the Z axis) displaced from the inlet and outlet
bores, and are sealed off by the respective third apertured sealing portions 4 of the first and
second seals 1. In this way, the mechanism 104 can perform its predetermined function (e.g. in
the case of a pressure independent control valve (PICV) mechanism, to control and regulate
flow, and to control the pressure differential across the PICV).

[0120] In use, in the isolation position, fluid cannot flow via the flow path 102, into the inner
body 103 or mechanism 104, since the flow path is blocked by the outer sealing surfaces 130,
131 of the inner body 103, which sealing surfaces 130, 131 are sealed off by the respective
second apertured sealing portions 3 of the first and second seals 1. Hence, fluid cannot enter
the inner body inlet 111 or the inner body outlet 112, which are rotationally (about the Z axis)
and translationally (along the Z axis) displaced from the inlet and outlet bores, and are sealed
off by the respective second apertured sealing portions 3 of the first and second seals 1. In this
way, in the isolation position, the mechanism 104 can be accessed for maintenance or repair,
as desired or required, and fluid is permitted to flow through the flow path 102, without the
need for any separate valves to effect the isolation.

[0121] In use, in the bypass position, fluid can flow via the flow path 102 through the inlet bore
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in the inlet connector 105, then through the bypass bore 136, then through the outlet bore in
the outlet connector 106. Hence, fluid cannot enter the inner body inlet 111 or the inner body
outlet 112, which are rotationally (about the Z axis) and translationally (along the Z axis)
displaced from the inlet and outlet bores, and are sealed off by the respective third apertured
sealing portions 4 of the first and second seals 1. In this way, in the bypass position, the
mechanism 104 can be accessed for maintenance or repair, as desired or required, whilst fluid
flows through the flow path 102, without isolating/disconnecting the plumbing fitting 100 from
the system to which it is connected.

[0122] The plumbing fitting 100 further comprises a twist lock mechanism 132 comprising a
first lock portion provided on the outer body 101; and a corresponding second lock portion
provided on the inner body 104. The first lock portion can be screwed into the first lock portion
via a screw and thread arrangement. Thus, the inner body 104 may be fixed in position relative
to the outer body 101 by fastening the first lock portion to the second lock portion. Other twist
lock mechanisms may be used, as will be appreciated by a person skilled in the art.

[0123] With reference to Fig. 10, a tandem O-ring seal 40 according to a second embodiment
is described below. The seal 40 functions in exactly the same way as the seal 1 of the first
embodiment and is for use with a plumbing fitting which is substantially the same as the
plumbing fitting of the first embodiment, except that the first and second seal tracks 120, 121 of
the inner body of the plumbing fitting of the second embodiment are adapted in shape and
dimensions to correspond with the shape and dimensions of the tandem O-ring seal 40 of the
second embodiment.

[0124] The tandem O-ring seal 40 comprises a first apertured sealing portion 41; a second
apertured sealing portion 42; and a third apertured sealing portion 43, the second apertured
sealing portion 42 being arranged between the first apertured sealing portion 41 and the third
apertured sealing portion 43.

[0125] The first apertured sealing portion 41 is substantially ring-shaped and comprises one
edge portion 41A enclosing an aperture 41X

[0126] The third apertured sealing portion 43 is substantially ring-shaped and comprises one
edge portion 43A enclosing an aperture 43X

[0127] The first apertured sealing portion 41 and the third apertured sealing portion 42 are of
substantially the same form.

[0128] The second apertured sealing portion 42 is of a substantially rectangular shape, with
two, spaced apart, long edge portions 42A, 42B and two, spaced apart, short edge portions
42C, 42D, which edge portions enclose an aperture 42X. Each of the long edge portions 42A,
42B is substantially curved and each of the short edge portions 42C, 42D is substantially
curved. The long edge portions 42A, 42B are laterally joined together by the short edge
portions 42C, 42D. Each of the short edge portions 42C, 42D is convex when viewed from
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between those short edge portions. Each of the long edge portions 42A, 42B is concave when
viewed from between those long edge portions.

[0129] One of the short edge portions 42C of the second apertured sealing portion 42 forms
part of the edge portion of the 41A of the first apertured sealing portion 41. The other of the
short edge portions 42D of the second apertured sealing portion 42 forms part of the edge
portion of the 43A of the third apertured sealing portion 43.

[0130] Each edge portion 41A, 42A-D, 43A of the first apertured sealing portion 41, the second
apertured sealing portion 42 and the third apertured sealing portion 43 has a cross sectional
shape which is substantially circular.

[0131] The first, second and third apertured sealing portions 43 41, 42, 43 are integrally
formed in the sense that they are made of the same piece of injection moulded EDPM rubber.

[0132] With reference to Fig. 11, inner body of the plumbing fitting for use with the seal 40 has
a first seal track 202 and a second seal track. In Fig. 11, only the first seal track 202 is shown,
but the (substantially identical) form of the second seal track will be apparent to a person
skilled in the art. The first and second seal tracks are substantially identical in form and are
recessed into diametrically opposing circumferential surfaces of the inner body 103. Each of
the first and second seal tracks traces an arc of the circumferential surface of the inner body
103, the arc having a central angle of approximately 90 degrees. The first and second seal
tracks are superimposable on each other by rotation about the longitudinal axis of the inner
body 103.

[0133] The first seal track 202 comprises a first apertured sealing portion track 202A; a second
apertured sealing portion track 202B; and a third apertured sealing portion track 202C, the
apertured sealing portion tracks 202A-C being integrally formed with, and continuously
transitioning into, each other.

[0134] The first and third apertured sealing portion tracks 202A, 202C of the first seal track
202 are of substantially the same, substantially annular (i.e. ring) shape.

[0135] The second apertured sealing portion track 202B of the first seal track 202 is of a
substantially rectangular shape, with two, spaced apart, long edge tracks 202B', 202B"; and
two, spaced apart, short edge tracks 202B™, 202B"". Each of the long edge tracks 202B',
202B" of the first seal track 202 is substantially curved and each of the short edge tracks 202B
", 202B™ of the first seal track 202 is substantially curved. Each of the long edge tracks 202B",
202B™ of the first seal track has a section which intersects a split line (discussed below)
formed on the inner body at an intersection point, wherein at each intersection point each
section is substantially perpendicular to the split line. This configuration advantageously allows
the first seal track 202 to be formed, e.g. injection moulded, without unwanted undercuts. Each
of the long edge tracks 202B', 202B" of the first seal track 202 is concave when viewed from
between those short edge tracks 202B', 202B". Each of the short edge tracks 202B", 202B™" of
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the first seal track 202 is convex when viewed from between those short edge tracks 202B™,
202B™. The shape and dimensions of the first seal track 202 correspond with the shape and
dimensions of the tandem O-ring seal 40 of Fig. 10, as, in use, the first seal track 202 receives
a seal 40.

[0136] The first and third apertured sealing portion tracks of the second seal track are of
substantially the same, substantially annular (i.e. ring) shape.

[0137] The second apertured sealing portion track of the second seal track is of a substantially
rectangular shape, with two, spaced apart, long edge tracks; and two, spaced apart, short
edge tracks. Each of the long edge tracks of the second seal track is substantially curved and
each of the short edge tracks of the second seal track is substantially curved. Each of the long
edge tracks of the second seal track has a section which intersects a split line (discussed
below) formed on the inner body at an intersection point, wherein at each intersection point
each section is substantially perpendicular to the split line. This configuration advantageously
allows the second seal track to be formed, e.g. injection moulded, without unwanted undercuts.
Each of the long edge tracks of the second seal track is concave when viewed from between
those long edge tracks. Each of the short edge tracks of the second seal track is convex when
viewed from between those short edge tracks. The shape and dimensions of the second seal
track correspond with the shape and dimensions of the tandem O-ring seal 40 of Fig. 9, as, in
use, the second seal track receives a seal 40.

[0138] As a person skilled in the art will appreciate, when the plumbing fitting is manufactured
(e.g. by injection moulding), the inner body may be formed with a plurality of split lines which
are imparted by the manufacturing tool. One or more of the split lines may intersect a section
of the edge tracks (e.g. the long edge tracks) of the first seal track and/or of the second seal
track. Where the intersection or intersections do not occur at a right angle, unwanted
undercuts may form on the long edge tracks of the first seal track and/or of the second seal
track. An advantage of the second embodiment is that the unwanted undercuts on the first and
second seal tracks are avoided. In this way, the split lines are easier to include.

[0139] The one or more embodiments are described above by way of example only. Many
variations are possible without departing from the scope of protection afforded by the
appended claims.
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Patentkrav

1. VVS-fitting omfattende (100) én eller flere teetninger (1);

tetningen eller hver tetning (1) omfatter en forste gennembrudt tetningsdel (2), en anden
gennembrudt teetningsdel (3) og en tredje gennembrudt teetningsdel (4), hvor hver gennembrudt
tetningsdel uathaengigt omfatter én eller flere kantdele (2A, 3A, B, C, D, 4A), der omslutter
en abning (2X, 3X, 4X), hvor den anden gennembrudte tetningsdel (3) er anbragt mellem den
forste gennembrudte tetningsdel (2) og den tredje gennembrudte tetningsdel (4), hvilke
gennembrudte tetningsdele er dannet i ét stykke;

hvor VVS-fittingen (100) kan konfigureres mellem en forste position, en anden position og en
tredje position, og hvor 1 den ferste position tetningens eller hver tetnings (1) forste
gennembrudte tetningsdel (2) bevirker en teetning i VVS-fittingen (100), og tetningens eller
hver teetnings (1) anden eller andre gennembrudte tetningsdele ikke bevirker en tetning1 VVS-
fittingen (100), 1 den anden position bevirker tetningens eller hver tetnings (1) anden
gennembrudte tetningsdel (3) en tetning 1 VVS-fittingen (100), og tetningens eller hver
tetnings (1) anden eller andre gennembrudte tetningsdel bevirker ikke en taetning i VVS-
fittingen (100), og 1 den tredje position bevirker tetningens eller hver tetnings (1) tredje
gennembrudte tetningsdel (4) en tetning i VVS-fittingen (100), og tetningens eller hver
tetnings (1) anden eller andre gennembrudte tetningsdele bevirker ikke en tetning 1 VVS-
fittingen (100);

kendetegnet ved, at VVS-fittingen (100) endvidere omfatter:

et ydre legeme (101) omfattende en indlgbskonnektor (105) med en indlebsboring og en
udlebskonnektor (106) med en udlebsboring med en stremningsbane (102), der gar mellem
indlgbsboringen og udlebsboringen;

et indre legeme (103) anbragt 1 det ydre legeme (101), hvor det indre legeme (103) omfatter
eller er indrettet til at modtage en mekanisme (104);

det indre legeme, som endvidere omfatter et omlebsindleb (118), et omlgbsudleb (119) og en
omlgbsboring (136), hvor omlebsboringen (136) gar mellem omlebsindlebet (118) og
omlgbsudlebet (119), og et indre legemsindleb (111) og et indre legemsudleb (112), hvor det
indre legeme (103) er bevageligt mellem en forste, operativ position, hvor stremningsbanen
(102) gar gennem det indre legeme (103) og mekanismen (104), en anden isoleret position,
hvori stremningsbanen (102) er blokeret af en ydre tetningsflade pa det indre legeme (103),

og en tredje position, hvori stremningsbanen (102) omgar mekanismen (104) via det indre
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legeme (103), hvor i den ferste, operative position den ferste, gennembrudte tetningsdel (2) af
den ferste tetning (1) er indrettet til at forhindre fluid 1 at komme ud fra indlgbsboringen og
det indre legemsindleb (111), mellem det ydre legeme (101) og det indre legeme (103); og/eller
1 den anden isolationsposition den anden, gennembrudte tetningsdel (3) af den ferste tetning
(1) er indrettet til at forhindre fluid 1 at komme ud fra indlgbsboringen og en ferste ydre
teetningsflade pa det indre legeme (103), mellem det ydre legeme (101) og det indre legeme
(103); og/eller 1 den tredje position den tredje gennembrudte tetningsdel (4) af den forste
tetning (1) er indrettet til at forhindre fluid 1 at komme ud fra indlebsboringen og

omlebsindlebet (118), mellem det ydre legeme (101) og det indre legeme (103).

2. VVS-fitting (100) ifelge krav 1, hvor den ferste gennembrudte tetningsdel (2) i det
vasentlige er ringformet, den anden gennembrudte tetningsdel (3) 1 det vaesentlige er firkantet,
og den tredje gennembrudte tetningsdel 1 det vaesentlige er ringformet og valgfri; hvor en del
af en kantdel af en gennembrudt teetningsdel danner en del af en anden kantdel af en anden
gennembrudt tetningsdel og er valgfri; hvor en, flere eller hver kantdel af en, flere eller hver
gennembrudt tetningsdel uathaengigt har en tvaersnitsform, som mindst er delvist cirkuler
og/eller eventuelt; hvor en del af en kantdel af den forste gennembrudte tetningsdel (2) danner
en del af en kantdel af den anden gennembrudte tetningsdel (3), og en del af en kantdel af den
tredje gennembrudte teetningsdel (4) danner en del af en kantdel af den anden gennembrudte

tetningsdel (3).

3. VVS-fitting (100) ifelge krav 1 eller 2, hvor det indre legeme (103) er bevaegeligt mellem
den forste, operationelle position, den anden isolationsposition og den tredje position ved

rotation af det indre legeme (103) i forhold til det ydre legeme (101).

4. VVS-fitting (100) ifelge et hvilket som helst af de foregaende krav, hvor det indre legeme
(103) er anbragt i og aksialt bevageligt langs en akse i forhold til det ydre legeme (101).

5. VVS-fitting ifelge et af de foregaende krav (100), hvor omlgbsboringen (136) er forskudt
for indlgbsboringen og udlegbsboringen i den ferste, operationelle position og den anden

isolationsposition; og flugter med indlebsboringen og udlgbsboringen i den tredje position.

6. VVS-fitting (100) ifelge et hvilket som helst af de foregaende krav, hvor kantdelen eller -

delene af den forste tetnings (1) forste gennembrudte tetningsdel (2) er anbragt omkring den
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forste tetnings (1) indre legemsindleb (111); og/eller kantdelen eller -delene af den ferste
tetnings (1) andet gennembrudte tetningsdel (3) afgrenser den ferste ydre tetningsflade af
den indre legemsdel (103); og/eller kantdelen eller -delene af den forste tetnings (1) tredje
gennembrudte tetningsdel (4) er anbragt omkring omlgbsindlebet (118).

7. VVS-fitting ifelge et hvilket som helst af de foregaende krav, hvor VVS-fittingen omfatter
en anden tetning (1), som er en tetning (1) omfattende en forste gennembrudt tetningsdel (2),
en anden gennembrudt tetningsdel (3) og en tredje gennembrudt tetningsdel (4), hvor hver
gennembrudt tetningsdel uathangigt omfatter én eller flere kantdele, der omslutter en abning,
hvor den anden gennembrudte tetningsdel (3) er anbragt mellem den forste gennembrudte
tetningsdel (2) og den tredje gennembrudte tetningsdel, hvor de gennembrudte tetningsdele
er dannet i €t, hvor i den forste driftsposition den forste gennembrudte tetningsdel (2) af den
anden tzetning (1) er indrettet til at forhindre fluid 1 at komme ud fra udlgbsboringen og det
indre legeme (112), mellem det ydre legeme (101) og det indre legeme (103); og/eller 1 den
anden isolationsposition den anden gennembrudte tetningsdel (3) af den anden tetning (1) er
indrettet til at forhindre fluid 1 at komme ud fra udlebsboringen og en anden ydre tetningsflade
af det indre legeme (103), mellem det ydre legeme (101) og det indre legeme (103); og/eller i
den tredje position den tredje gennembrudte tetningsdel (4) af den anden taetning (1) indrettet
til at forhindre fluid 1 at komme ud fra udlgbsboringen og omlebsudlegbet (119), mellem det

ydre legeme (101) og det indre legeme (103).

8. VVS-fitting (100) ifelge krav 7, hvor kantdelen eller -delene af den forste teetnings (1) forste
gennembrudte tetningsdel (2) er anbragt omkring den ferste tetnings (1) indre legemsudleb
(112); og/eller kantdelen eller -delene af den forste tetnings (1) andet gennembrudte
tetningsdel (3) afgrenser den ferste ydre tetningsflade af det indre legeme (103); og/eller
kantdelen eller -delene af den ferste taetnings (1) tredje gennembrudte tetningsdel (4) er

anbragt omkring omlebsudlebet (119).

9. VVS-fitting (100) ifelge et hvilket som helst af de foregaende krav, hvor den anden
gennembrudte tetningsdel (3) omfatter fire kantdele og mindst to modstaende kantdele af den
1 det vaesentlige kvadrilaterale anden gennembrudte teetningsdel (3) 1 det veesentlige er krumme,
mens de andre to modstaende kantdele af den i1 det veasentlige kvadrilaterale anden

gennembrudte tetningsdel enten 1 det vaesentlige er lineazre eller 1 det vaesentlige krumme.
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10. VVS-fitting (100) ifelge et hvilket som helst af de foregdende krav, hvor mekanismen (104)
velges blandt en antitilbagestromsventil, ibrugtagningsventil, reguleringsventil,
betjeningsventil, maleventil, balanceringsventil, reguleringsventil, blandingsventil,
termostatventil,  sikkerhedsventil,  isoleringsventil, = doseringsventil,  serviceventil,

filtreringsanordning, maleanordning og kombination heraf; eller navnlig hvor VVS-fittingen

er en trykuathengig reguleringsventil.
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