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Title: Fluid Delivery Assembly

Description of Invention

The present invention relates to a fluid delivery assembly comprising a tube, a
port and a fitting for securing a tube to a port, particularly, but not exclusively a
port of a valve such as a pneumatic braking valve. The tube may be a flexible
hose, pipeline or other conduit, through which fluid such as compressed air is
supplied to or flows from the port.

In pneumatic braking systems, such as those used in heavy goods vehicles,
the conduits (hoses or pipelines) which convey compressed air around the
braking system (for example, from the compressed air reservoir or to the brake
actuators) are commonly connected to ports in fluid control valves by means of
a fitting with screw thread which is connected to a corresponding screw thread
provided on the housing around the port. Having said that, push to connect
fittings, such as those made by Kongsberg Automotive and sold under the
trade mark Raufoss Couplings®, which are pushed directly into the valve
housing, are becoming increasingly popular. An example of a prior art
Raufoss Couplings® fitting 10 is illustrated in Figures 1a, 1b and 1c. An
exploded view of the fitting 10 is illustrated in Figure 1a, whilst Figure 1b
shows the fitting in its assembled state, and Figure 1c shows the fitting
inserted in port 12 of a valve housing, and connecting a tube 13 to the port 12.

The prior art fitting 10 comprises a main cartridge body 14, having a first end
14a and a second end 14b, around which, towards the second end 14b, are
mounted two exterior O-ring seals 16, 18 which, when the fitting is inserted
into the port 12 provide a substantially fluid tight seal between the fitting 10
and the housing around the port 12. In between the two exterior O-ring seals
16, 18, there is a locking ring 20 and star washer 22, and a locking element 24
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is provided at the second end 14b of the main cartridge body 14 adjacent to
the second one of the exterior O-ring seals 18.

The main cartridge body 14 is tubular, and, as such, has a longitudinally
extending main passage which extends from the first end 14b to the second
end 14b thereof. Two interior O-ring seals 26, 28 are mounted in the main
passage adjacent the first end 14a of the main cartridge body 14, spaced by a
grip ring 30 and cone element 32. The interior O-ring seals 26,28 are adapted
to engage with the exterior surface of a tube 13 inserted into the fitting 10 so
as to provide a substantially fluid tight seal between the fitting 10 and the tube
13.

The locking element 24 has a tubular portion 24a with a radially extending
annular flange portion 24b which is located at an end of the tubular portion
24a. The tubular portion 24a has a generally circular transverse cross-section,
and extends along the main passage of the main cartridge body 14 to the
second end 14b thereof, the tube 13 being located in the annular space
around the exterior of the tubular portion 24a. The tubular portion 24a thus
acts to locate the tube 13 in sealing engagement with the interior O-ring seals
26, 28.

The first exterior O-ring seal 16 is located in a circumferential groove provided
in the radially outward surface of the main cartridge body 14, whilst the second
exterior O-ring seal 18 is trapped between the flange portion 24b of the locking

element 24 and the locking ring 20.

The cone element 32 is also tubular and, when the fitting 10 is assembled, the
first interior O-ring seal 26 is retained in a groove provided in the interior face
of the cone element 32. The second interior O-ring seal 28 is captured
between the grip ring 30 and a shoulder provided in the interior surface of the
main cartridge body 14. The cone element 32 has a radially outwardly
extending circumferential ridge 32a which is located in a corresponding
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circumferential groove in the interior surface of the main cartridge body 14, so
as to retain the cone element 32, interior O-ring seals 26, 28 and grip ring 30
in place in the main cartridge body 14.

The star washer 22 is located around the main cartridge body 14 between a
shoulder in the exterior surface of the main cartridge body 14 and the locking
ring 20. It is annular and has a plurality of radially outwardly extending
protuberance which are inclined towards the first end 14a. This ensures that
the fitting 10 can be readily pushed, locking element 24 first, into the port 12 of
a valve housing, as illustrated in Figure 1c. The protuberances engage with
the housing around the port 12, and as a result of this and their angle of
inclination, ensure that the fitting 10 is retained in the port 12.

As mentioned on page 1, this is not the only sort of coupling in use at present,
and threaded connectors are also used. In order to accommodate this
variation in connector, it is common practice for different housings to be used
for valves which will use push to fit connectors and valves which will use
threaded connectors. It will appreciate that the production of different types of
housing is not ideal as it increases the complexity and cost of manufacturing
the valves using these housings.

According to a first aspect of the invention we provide a brake valve assembly
comprising a valve housing containing a port, a connector and an adapter, the
connector and adapter together being configured to connect a tube to the port,
the connector having a first sealing arrangement which is configured to provide
a substantially fluid tight seal between the connector and the tube, and a
connector screw thread which is releasably connected to a corresponding
adapter screw thread provided on the adapter, the adapter having a second
sealing arrangement which is configured to provide a substantially fluid tight
seal between the adapter and the housing surrounding the port.

The adapter may be metallic, for example, made from brass.
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The housing may be made from a polymeric material.

The adapter may be tubular, having a first end and a second end, and main
passage extending from the first end to the second end. In this case, the
adapter screw thread may be provided at the first end and the second sealing
arrangement provided at the second end.

The second sealing arrangement may comprise an elastomeric O-ring which is
located in a circumferential groove provided around the exterior of the second
end of the adapter.

The connector may be tubular, having a first end and a second end, and main
passage extending from the first end to the second end. In this case, the first
sealing arrangement may be provided at the first end and the connector screw
thread provided at the second end.

The first sealing arrangement may comprise an elastomeric O-ring which is
located in a circumferential groove provided around the interior of the first end
of the connector.

The adapter screw thread may be provided around the circumference of the
interior surface of the first end of the adapter. The connector screw thread
may be provided around the circumference of the exterior surface of the
second end of the connector.

The housing may have a tubular portion having a wall which surrounds a

central passage which forms the port.

According to a second aspect of the invention we provide a vehicle braking
system comprising a brake valve assembly according to the first aspect of the

invention.
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Embodiments of the invention will now be described with reference to figure 2
which illustrates a cross-section through portion of a brake valve assembly
according to the first aspect of the invention comprising a port of the valve
housing, the adapter and connector.

Referring now to Figure 2, there is shown a portion of a brake valve assembly
suitable for use in the braking system of a vehicle such as a heavy goods
vehicle. The brake valve assembly comprises a valve housing 40, which, in
the portion illustrated in Figure 2, includes four ports. For each port, the
housing 40 has a tubular portion having a wall 48a, 48b, 48c, 48d which
surrounds a central passage which forms the port. The valve housing 40
encloses a plurality of moving valve parts which are operable to control flow of
fluid between the ports in the housing 40.

Mounted in two of the tubular portions 48a, 48c is a standard prior art push to
fit connector 10 of the type illustrated in Figures 1a, 1b and 1c. In each of the
other two tubular portions 48b, 48d there is a connector 42 and an adapter 44,
the connector 42 and adapter 44 together being configured to connect a tube
46 to the port so that the tube 46, connector 42 and adapter 44 form a conduit
for flow of fluid along the tube, thorough port and into the valve housing 40.
The housing 40 may be used as the housing for a brake modulator valve.

The connector 42 has a first sealing arrangement 50 which is configured to
provide a substantially fluid tight seal between the connector 42 and the tube
46, and a connector screw thread 52 which is releasably connected to a
corresponding adapter screw thread 54 provided on the adapter 44.

The connector 42 is tubular, having a first end 42a and a second end 42b, and
main passage extending from the first end 42a to the second end 42b. In this
case, the first sealing arrangement 50 is provided at the first end 42a and the
connector screw thread 52 is provided at the second end 42b. In this
embodiment, the connector 42 forms the male part of the connection between
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the connector 42 and the adapter 44, in that the connector screw thread 52 is
provided around the circumference of the exterior surface of the second end
42b of the connector 42.

The first sealing arrangement 50 comprises an elastomeric O-ring which is
located in a circumferential groove provided around the interior of the second
end of the connector. Preferably, the first sealing arrangement 50 is the same
as that provided in the prior art connector 10 illustrated in Figures 1a, 1b and
1c.

The adapter 44 is also tubular, having a first end 44a and a second end 44b,
and main passage extending from the first end 44a to the second end 44b. In
this case, the adapter screw thread 54 is provided at the first end 44a and a
second sealing arrangement 56 provided at the second end 44b. The adapter
screw thread 54 is provided around the circumference of the interior surface of
the second end 44b of the adapter 44.

The second sealing arrangement 56 is configured to provide a substantially
fluid tight seal between the adapter 44 and the housing 48b, 48d surrounding
the port in which the adapter 44 is inserted. In this example, the second
sealing arrangement 56 comprises an elastomeric O-ring which is located in a
circumferential groove provided around the exterior of the second end 44b of
the adapter 44, and which is in sealing engagement with the interior surface of
the tubular portion 48b, 48d of the housing 40 around the port.

Preferably the valve housing 40 is made from a polymeric material, whilst the
adapter 44 is made from a metal such as brass. The connector 42, or at least
its main body, may also be substantially polymeric.

Each adapter 44 is designed to be a push fit, so it is installed in the housing 40
by pushing it into the tubular portion 48b, 48d of the housing surrounding the
port. This means that any of the tubular portions 48a, 48b, 48c, 48d of the
housing 40 can be fitted with either a prior art push to fit connector 10, or an
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adapter 44. As a result, it is necessary to produce only one configuration of
valve housing 40, as a user can make any of the ports therein suitable for
connecting to a tube 46 (hose or other pipeline) via a screw thread connector
42, by inserting an adapter 44 in the tubular portion 48a, 48b, 48d, 48d of the

housing 40 surrounding the port in question.

Securing means may be provided to ensure that the adapter 44 does not, in
use, come away from the housing 40. For example, for this purpose. the
adapter 44 may be provided with a star washer as in the prior art connector 10
described above and illustrated in Figures 1a, 1b and 1c. Alternatively, the
adapter may be provided with a retaining part as described in our co-pending
patent application entitled “Fluid Delivery Assembly”.

When used in this specification and claims, the terms "comprises" and
"comprising" and variations thereof mean that the specified features, steps or
integers are included. The terms are not to be interpreted to exclude the
presence of other features, steps or components.

The features disclosed in the foregoing description, or the following claims, or
the accompanying drawings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method or process for
attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse
forms thereof.
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CLAIMS

. A brake valve assembly comprising a valve housing containing a port, a

connector and an adapter, the connector and adapter together being
configured to connect a tube to the port, the connector having a first
sealing arrangement which is configured to provide a substantially fluid
tight seal between the connector and the tube, and a connector screw
thread which is releasably connected to a corresponding adapter screw
thread provided on the adapter, the adapter having a second sealing
arrangement which is configured to provide a substantially fluid tight
seal between the adapter and the housing surrounding the port.

. A brake valve assembly according to claim 1 wherein the adapter is

metallic.

. A brake valve assembly according to any preceding claim wherein the

housing is made from a polymeric material.

. A brake valve assembly according to any preceding claim wherein the

adapter is tubular, having a first end and a second end, and main

passage extending from the first end to the second end.

A brake valve assembly according to claim 4 wherein the adapter
screw thread is provided at the first end and the second sealing
arrangement provided at the second end.

. A brake valve arrangement according to claim 5 wherein the second

sealing arrangement comprise an elastomeric O-ring which is located in
a circumferential groove provided around the exterior of the second end

of the adapter.

. A brake valve assembly according to any preceding claim wherein the

connector is tubular, having a first end and a second end, and main

passage extending from the first end to the second end.
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8. A brake valve assembly according to claim 7 wherein the first sealing
arrangement is provided at the first end of the connector and the
connector screw thread provided at the second end of the connector.

9. A brake valve assembly according to claim 8 wherein the first sealing
arrangement comprises an elastomeric O-ring which is located in a
circumferential groove provided around the interior of the first end of the

connector.

10. A brake valve assembly according to claims 5 and 8 wherein the
adapter screw thread is provided around the circumference of the
interior surface of the first end of the adapter, and the connector screw
thread is provided around the circumference of the exterior surface of
the second end of the connector.

11. A brake valve assembly according to any preceding claim wherein the
housing has a tubular portion having a wall which surrounds a central

passage which forms the port.

12. A vehicle braking system comprising a brake valve assembly according
to any one of claims 1 to 11.
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