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(57) A coupling for interconnecting ventilation ductwork
elements together. The coupling comprises an outer wall
5 defining a socket 2, 3 slideably receiving and
supporting an end of a ductwork element therein and
releasably connect said ductwork element to the
coupling. The socket includes a slot 8, 9 and a seal
member 12 to seal against the outer wall, the seal
configured to resiliently deform and engage the ductwork
element as the ductwork element is received in said
socket to form a substantially airtight seal between the
coupling and the ductwork element. The seal may
comprise a primary (14, fig 4) and secondary (15) seal
portion. The primary seal may be a flap and the
secondary seal may be a domed or triangular shape. A
retaining ring 13 may locate the seal in a seat 11. The
ring may be formed of a resilient material snap-fit over an
end of the socket. The inner wall may have a chamfered
edge 6a to guide an element into the slot. A plurality of
elements may be coupled together with a plurality of
couplings. The coupling may be integral with the
ductwork and may comprise bends or t-pieces.
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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Ventilation Duct Coupling

Description
The present invention relates to a coupling for joining lengths of ventilation ducting or

ventilation ductwork components or accessories together.

A ventilation ductwork system is used to circulate warm or cold air within a building.
The effective ventilation of dwellings and commercial offices is an essential
requirement. It is known to construct ventilation systems using rigid plastic ducting
and plastic accessories, which are of a modular nature and are designed to be push-
fitted together so that multiple layouts are possible to meet almost any installation

configuration.

As ventilation systems become more complex, ductwork complexity increases and
longer lengths of duct and many more joints between connecting accessories and

ductwork elements, such as elbow bends, tee pieces, system adaptors, are required.

Moreover, all new installations have to be performance tested on completion and must
achieve pre-determined airflows at extract and supply points to meet any applicable
standards or Building Regulations. This means that air leakage at the joints has become
a major concern because leakage will adversely affect the air flow performance and
balance of the system. If the installed performance does not achieve the minimum

design performance, expensive remedial work may be required.

Traditionally, significant air leakage at the joints has been accepted in the industry, but
as the required standards of performance increase, the industry is resorting to
elementary methods of reducing leakage such as permanently sealing the joints with
adhesive, using silicon sealant or other sealants to fill the joints and/or wrapping pvc or

aluminium adhesive tape around the joint seams.

These elementary solutions are undesirable, because they are messy to execute when
installing the ductwork or applying retrospectively to reduce leakage and can be
expensive in terms of installation time. In addition, they are not readily reversible if a

joint has to be broken and re-made for maintenance or alteration.
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The present invention seeks to provide a coupling that overcomes or substantially
alleviates the problems with conventional techniques for coupling ductwork
components and accessories to each other and seeks to provide a joint with minimal air

leakage.

According to the invention, there is provided a coupling for interconnecting ventilation
ductwork elements together during assembly of a ventilation ductwork system, the
coupling comprising an outer wall defining a socket sized to slideably receive and
support the end of a ductwork element therein and releasably connect said ductwork
element to the coupling, wherein the socket includes a sealing member against said
outer wall configured to resiliently deform and engage the ductwork element as the
ductwork element is received in said socket to form a substantially airtight seal between

the coupling and the ductwork element.

Preferably, the sealing member is integrally formed and comprises a primary and

secondary sealing portion. The sealing member is preferably integrally formed.

The sealing member may be configured so that the secondary sealing portion initally
engages a ductwork element as a ductwork element is inserted into the socket and
before the primary sealing portion engages the ductwork element. The secondary
sealing portion makes initial contact with the ductwork element being inserted and so
guides and supports the ductwork element during further insertion and before it comes

into contact with the primary sealing portion.

In a preferred embodiment, the primary sealing portion comprises a flap that is
resiliently deformed or bent by the ductwork element during further insertion into the
socket beyond the secondary sealing portion and so that said flap is biased into
engagement with the ductwork element so as to form a primary seal between the socket
and the ductwork element. Although the secondary sealing portion does provide some
level of seal between the coupling member and the ductwork element, its main function
is to guide and support the ductwork element during insertion and so that it is
centralised and correctly positioned prior to engagement with the primary sealing
portion. The primary sealing portion forms the main seal against the egress of air from

a ventilation system that is coupled using the coupling of the invention.
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The secondary sealing portion comprises a domed or triangular shaped element that
forms a secondary seal between the socket and the ductwork element and guides a
ductwork element into the socket and towards the primary sealing portion during
insertion. The secondary sealing portion may be biased against the ductwork element
with a biasing force which is less than the biasing force generated by the primary

sealing portion against the ductwork element.

In preferred embodiments, the socket comprises a seat to receive said sealing member
and the coupling further comprises a retaining ring to locate the sealing member in said

seat.

The retaining ring may contact the sealing member. Preferably, the retaining ring is
formed from a resilient material that forms a snap-fit over an end of the socket. The
retaining ring may be removable to enable a sealing member to be removed and

replaced.

In a preferred embodiment, the socket may further comprise an inner wall that is
spaced from and faces the sealing member so as to define a slot between the inner and
outer walls to receive a ductwork element therein. The ductwork element may be a
friction fit in the slot and so the outer wall provides additional support for the ductwork

element and/or helps maintain the coupling and the ductwork element in engagement.

In some embodiments, the free end of the inner wall may have a chamfered edge to

guide a ductwork element into the slot during insertion.

According to the invention, there is also provided a ventilation ductwork system
comprising a plurality of ventilation ductwork elements coupled together with a

plurality of couplings according to the invention.

According to another aspect of the invention, there is provided a ventilation ductwork
element comprising an integral coupling for interconnecting said ventilation ductwork
element to a second ventilation ductwork element during assembly of a ventilation
ductwork system, the integral coupling comprising an outer wall defining a socket sized
to slideably receive and support the end of a second ventilation ductwork element
therein and releasably connect said second ventilation ductwork element to the

ventilation ductwork element, wherein the socket includes a sealing member in said
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outer wall configured to resiliently deform and engage a second ventilation ductwork
element as a second ventilation ductwork element is received in said socket to form a
substantially airtight seal between the ventilation ductwork element and a second

ventilation ductwork element.

According to the invention, there is also provided a ventilation ductwork system
comprising a plurality of coupled together ventilation ductwork elements according to

the invention.

According to another aspect of the invention, there is also provided a method of
manufacturing a coupling for interconnecting ventilation ductwork elements together
during assembly of a ventilation ductwork system, the coupling comprising an outer
wall defining a socket sized to slideably receive and support the end of a ductwork
element therein and releasably connect said ductwork element to the coupling,
including the step of inserting a sealing member into said socket against said outer wall
so that said sealing element will resiliently deform and engage a ductwork element as a
ductwork element is received in said socket to form a substantially airtight seal between

the coupling and the ductwork element.

The method may include the step of attaching a retaining ring to the coupling to retain

the sealing element in position in the socket.

Embodiments of the invention will now be described, by way of example only, with
reference to the accompanying drawings, in which:

Figure 1 is a perspective view of a coupling according to an embodiment of the
invention;

Figure 2 is a cross-section through the coupling illustrated in Figure 1;

Figure 3 is a perspective view of another coupling according to an embodiment of the
invention;

Figure 4 is a cross-section through part of the sealing element used in the coupling of
Figures 1to 3; and

Figure 5 illustrates a ventilation ductwork element incorporating integral couplings

according to another embodiment of the invention.

Referring now to the drawings, there is shown in Figure 1 a round pipe coupling 1

according to an embodiment of the invention which is used to couple a ventilation pipe
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(not shown) to a ventilation accessory (not shown) such as elbow bends, T-pieces and
other adaptors, or to connect two lengths of round ventilation ducting together. A
similar coupling 1, but rectangular in shape, used for connecting rectangular shaped
ductwork or accessories is shown in Figure 3. It will be appreciated that the coupling
and ductwork elements may be of any complementary shape. The coupling 1 is made of
injection moulded rigid plastics material of sufficient stiffness and durability such that

the coupling is self-supporting.

The coupling 1 shown in Figure 1 is primarily used to connect a length of ventilation
duct pipework having a first diameter to an accessory which is of reduced diameter.
Consequently, the coupling 1 has a first socket 2 to receive an end of the duct pipework
and, a second socket 3 at its other end which is of reduced diameter to match the
diameter of the accessory to which the pipework is to be coupled. However, it will be
appreciated that the coupling 1 can also be used to connect two identical runs of duct

pipework together, in which case the sockets 2, 3 will be of equal size.

The coupling 1 has a body 4 having an outer wall 5 and an inner wall 6. Each end of the
body 4 is open so as to form the socket 2,3 to receive a ductwork element or accessory
to be connected to the coupling 1. The inner wall 6 is joined to the outer wall by a
centrally positioned web 7 and extends from said web 7 in opposite directions so that
each socket 2,3 includes a slot 8, 9 to receive the end of a ductwork element when
inserted into the socket 2,3. The slot 8, 9 may be of a predetermined size so that the
ductwork element will be a snug or relatively tight sliding fit therein so that the inner
wall 6 helps to support the ductwork element within the socket 2, 3. Preferably, the free
ends of the inner wall 4 have chamfered regions 6a to assist in guiding the ductwork

element into the slot 8, 9.

It will be appreciated that the inner wall 6 provides strength and rigidity to the coupling
and additional support to the ductwork element. As the shape of the end of the
ductwork element may not be an exact match to the shape of the coupling into which it
is to be pushed, the inner wall 6 guides and re-shapes the end of the ductwork element
as it is inserted into the socket 2, 3 and pulls it into the correct shape so that it will
properly seal against the sealing element 12. More specifically, if the coupling is round,
the end of a ductwork element, such as a pipe, for insertion into the coupling may not
be completely round. However, when the end of the pipe is inserted into the socket 2, 3

the inner wall 6 assists in pulling or deforming the end of the pipe back into a more
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perfectly round shape prior to contact with the sealing member 12 during further
insertion into the socket 2, 3. The inner wall 6 also streamlines and provides the inner
surface of the coupling with a more aerodynamic profile to minimise pressure loss that

would occur if the coupling were to cause turbulence in the air flow.

Each socket 2, 3 comprises a rim 10 defined by a thinning of the outer wall 5 that forms
a seat 11 to receive and mount a sealing element 12. A cap 13 fits over the end of each
rim 10 and has a hooked portion 13a that extends radially inwardly over an end region
of the sealing element 12 to retain the sealing element 12 in its seat 11. The cap 13 is
preferably formed from a resiliently deformable material and is a snap fit over the rim
10 of the body 4 of the coupling 1. The cap 13 may be removable to facilitate the

replacement of the sealing element 12.

The sealing element 12 is illustrated in more detail in the cross-sectional view of Figure
4. The sealing member 12 is integrally moulded from a thermoplastic elastomer with
dynamic performance and good compression set at operating temperatures. It
comprises a primary sealing portion 14 and a secondary sealing portion 15. As shown in
Figure 4, the secondary sealing portion 15 has a generally dome-shaped profile. The
sealing member 12 is positioned so that the ductwork element will make initial contact
with the surface of the dome as it is inserted into the socket 2, 3. This will cause the
secondary sealing portion 15 to become resiliently compressed and biased into contact
with the ductwork element. Although the secondary sealing portion 15 will make an
effective seal with the ductwork element, the main seal is formed by the primary sealing
portion 14 of the sealing member 12 and the secondary sealing portion 15 serves to
support and guide the ductwork element as it is inserted into the socket 2,3 in the

coupling 1.

The primary sealing portion 14 comprises a flap 16 of resilient material that extends
upwardly at an angle into the slot 8, 9. As the end of the ductwork element is pushed
into the socket 2, 3, it contacts the flap 16 and pushes and bends it downwardly so that
the ductwork element can pass over it and fully home into the socket 2,3 until it reaches
the connecting web 7. When the ductwork element is fully home, the flap 16 formed by
the primary sealing portion 14 lies biased into engagement with the ductwork element
thereby effecting a primary seal preventing the escape of air through the coupling. The
flap 16 may be pushed down against the surface of the outer wall 5 by the ductwork
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wall 5, thereby enhancing the sealing effect provided by the primary sealing portion 14.

It will be noted that the coupling forms a self-seal or seals automatically as a direct
result of pushing a ductwork element into the coupling without any additional steps

and without any requirement to use any sealant or other materials.

Although Figures 1 to 3 show a coupling for attaching two ductwork elements together,
it will be appreciated that the coupling 1 could be integrally formed with a ductwork
element so that two components may be connected together directly, without any
intermediate coupling between them. A 90 degree pipe coupling accessory 20 is shown
in Figure 5 which has been formed with a coupling 1 at each end that includes the inner
wall 6 and the sealing member 12 as previously described. It will be appreciated that a
ductwork element can include lengths of pipework, joints or T-pieces of any shape and
includes any ventilation components that need to be connected together to form a

ventilation system for carrying air around a premises.

The self-seal coupling of the invention is intended for plastic ventilation ducting in
round ducts having an internal diameter of between 80 to 200mm. The wall thickness
may range from 1.2mm to 2.o0mm. However, it will be appreciated that the coupling of
the invention is applicable to round ducts of any diameter and wall thickness. For
rectangular ducts, it may be used for ducts of any size although is intended for use with
ducts having the outer dimensions 110mm x 54mm, 150mm X 70mm, 180mm X 95mm
204mm x 60mm and 220mm x 9omm, in addition to any other rectangular size in

between and with wall thicknesses ranging from 1.2mm to 2.omm.

It will be appreciated that the foregoing description is given by way of example only and
that modifications may be made to the support assembly of the present invention

without departing from the scope of the appended claims.
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Claims

1. A coupling for interconnecting ventilation ductwork elements together during
assembly of a ventilation ductwork system, the coupling comprising an outer wall
defining a socket sized to slideably receive and support the end of a ductwork element
therein and releasably connect said ductwork element to the coupling, wherein the
socket includes a sealing member against said outer wall configured to resiliently
deform and engage the ductwork element as the ductwork element is received in said
socket to form a substantially airtight seal between the coupling and the ductwork

element.

2. A coupling according to claim 1, wherein the sealing member is integrally

formed and comprises a primary and secondary sealing portion.

3. A coupling according to claim 2, wherein the sealing member is configured so
that the secondary sealing portion initally engages a ductwork element as a ductwork
element is inserted into the socket and before the primary sealing portion engages the

ductwork element.

4. A coupling according to claim 3, wherein the primary sealing portion comprises
a flap that is resiliently deformed or bent by the ductwork element during further
insertion into the socket beyond the secondary sealing portion and so that said flap is
biased into engagement with the ductwork element so as to form a primary seal

between the socket and the ductwork element.

5. A coupling according to claim 4, wherein the secondary sealing portion
comprises a domed or triangular shaped element that forms a secondary seal between
the socket and the ductwork element and guides a ductwork element into the socket

and towards the primary sealing portion during insertion.

6. A coupling according to any preceding claim, wherein the socket comprises a
seat to receive said sealing member, the coupling further comprising a retaining ring to

locate the sealing member in said seat.
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7. A coupling according to claim 6, wherein the retaining ring contacts said sealing
member and is formed from a resilient material that forms a snap-fit over an end of the

socket.

8. A coupling according to any preceding claim, wherein the socket further
comprises an inner wall that is spaced from and faces the sealing member so as to

define a slot between the inner and outer walls to receive a ductwork element therein.

9. A coupling according to claim 9, wherein a free end of the inner wall has a

chamfered edge to guide a ductwork element into the slot during insertion.

10. A ventilation ductwork system comprising a plurality of ventilation ductwork

elements coupled together with a plurality of couplings according to any of claims 1 to

0.

11. A ventilation ductwork element comprising an integral coupling for
interconnecting said ventilation ductwork element to a second ventilation ductwork
element during assembly of a ventilation ductwork system, the integral coupling
comprising an outer wall defining a socket sized to slideably receive and support the
end of a second ventilation ductwork element therein and releasably connect said
second ventilation ductwork element to the ventilation ductwork element, wherein the
socket includes a sealing member in said outer wall configured to resiliently deform
and engage a second ventilation ductwork element as a second ventilation ductwork
element is received in said socket to form a substantially airtight seal between the

ventilation ductwork element and a second ventilation ductwork element.

12. A ventilation ductwork system comprising a plurality of ventilation ductwork

elements according to claim 10 coupled together.

13. A method of manufacturing a coupling for interconnecting ventilation ductwork
elements together during assembly of a ventilation ductwork system, the coupling
comprising an outer wall defining a socket sized to slideably receive and support the
end of a ductwork element therein and releasably connect said ductwork element to the
coupling, including the step of inserting a sealing member into said socket against said

outer wall so that said sealing element will resiliently deform and engage a ductwork
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element as a ductwork element is received in said socket to form a substantially airtight

seal between the coupling and the ductwork element.

14. A method according to claim 13, comprising the step of attaching a retaining

ring to the coupling to retain the sealing element in position in the socket.

15. A coupling substantially as hereinbefore described with reference to the

accompanying drawings.
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