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(57) Abrége/Abstract:
A tubular element has a sealing ring (10) mounted at an end of the tubular element (11). The sealing ring has a base (13)

clamped against the outer surface of the tubular element. Further, the sealing ring has a sealing lip (14) adapted to seal against
an inner surface of an outer tube (21), in which the tubular element is inserted. The base (13) Is disposed In a groove (17) which
Is formed In the wall of the tubular element (11). The sealing ring (10) has a further lip (15) which Is positioned adjacent to the
end of the tubular element (11) and which Is bent down and clamped against the base (13) by means of the end portion (18),
thereby providing secure fastening of the sealing ring (10). The sealing ring (10) Is fastened by a method involving bending of
the end portion (18) of the tubular element (11) together with the further lip (15).
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A tubular element has a sealing ring (10) mounted at an end of the tubular element (11). The sealing ring has a base (13) clamped
against the outer surface of the tubular element. Further, the sealing ring has a sealing lip (14) adapted to seal against an inner surface of
an outer tube (21), in which the tubular element is inserted. The base (13) is disposed in a groove (17) which is formed in the wall of the
tubular element (11). The sealing ring (10) has a further lip (15) which is positioned adjacent to the end of the tubular element (11) and
which is bent down and clamped against the base (13) by means of the end portion (18), thereby providing secure fastening of the sealing
ring (10). The sealing ring (10) is fastened by a method involving bending of the end portion (18) of the tubular element (11) together with
the further lip (15).

? 15

(57) Abstract




10

15

20

25

30

WO 00/28253

CA 02349845 2001-05-04

TUBULAR ELEMENT WITH SEALING MEANS AND A METHOD FOR
MANUFACTURING THE TUB R ELEMENT

Technical Field

The present invention relates to a tubular element
for use in a fluid-conducting duct system, in particular
a ventilation duct system, and a method for manufacturing

the tubular element.
Background Art

When connecting fluid-conducting duct elements,
especially in ventilation duct systems, 1t 1s important
that the joints between the tubular elements be suffi-
ciently sealed. US-A-3,955,834 discloses various modes
of providing sealing means in the joint between a tube
connector inserted in and interconnecting two tubes.
Figs 3-9 and 13-15 of this US patent of 1976 show how an
external, circumferential, flexible sealing ring having
L-shaped cross-section is mounted at the end of a tubular
element. The sealing ring is placed with its base abut-
ting the outer surface of the tubular element, whereupon
the free end portion of the tubular element is bent rear-
wardly outwards and turned back towards the wall of the
tubular element. The sealing ring has a sealing lip
radially extending away from the base and adapted to seal
against an inner surface of an outer tube, in which the
tubuiular element is inserted (see Fig. 8).

' This basic method of mounting the sealing ring at
the end of a tubular element is still used in practice,
as 1s shown in the Swedish-language catalogue "Veloduct®ﬂ
Cirkulart kanalsystem" issued in 1997 by ABB Ventilation
Products AB, Division Veloduct. On p. 2 of this cata-
logue, there is shown how a sealing ring with L-shaped
cross-section is fastened by the bending and clamping
operation described above. This known technique, which
is schematically shown in Fig. 1 of the appended draw-

PCT/SE99/01982
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ings, has however several disadvantages which will be
related below.

The base of the L-shaped sealing ring is placed on
an annular, circumferential step which protrudes radially
outwards. This step leads to various drawbacks related to
the mounting of the sealing ring as well as the structure
of the sealing ring and its manufacture. When mounting
the sealing ring on the tubular body, it is difficult
to put the base on the raised step. Normally, this is a
manual operation and the person mounting the ring often
has to adjust the sealing ring on the raised step before
the bending operation. Due to the raised step, the seal-
ing ring has a tendency to slide inwardly on the tubular
body during the bending of the end portion of the tubular
body. This sliding movement may Jjeopardise the bending
and clamping operation and thereby prevent safe fastening
of the sealing ring. The bulge on the front end of the
sealing ring base is normally not enough to prevent this
sliding, especially in cases where the sealing ring mate-
rial is relatively soft.

In practice, it has also been found that this known
L-shaped sealing ring has special drawbacks for tubes of
a large diameter, say exceeding about 300 mm. For tubular
elements of such a large diameter, the radial dimension
of the sealing lip is larger than the axial dimension of
the base. Such sealing rings have a tendency to "tilt"
about 90°, which means that the sealing ring is abutting
the wall of the tubular body whereas the sealing ring
base is directed radially outwards from the tubular wall.
This misplacement has to be corrected manually in mount-
ing.

The bulge at the free end of the sealing ring base
makes it difficult to produce the sealing ring which con-
sists of rubber. Due to the bulge, special tooling has to
be used which involve specific drawbacks. The bulge makes

it hard to achieve proper release from the mould. Espe-

PCT/SE99/01982
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cially when the sealing ring 1is injection moulded, the
bulge is disadvantageous.

Thus, there is a need for a tubular element having
improved sealing means, as well as a new method for manu-
facturing such a tubular element.

Summa f £ Invention

An object of the present invention is to eliminate
the disadvantages mentioned above and to provide a tubu-
lar element with improved sealing means.

A further object of the invention is to provide a
method of manufacturing such an improved tubular element.

A specific object of the invention is to provide an
improved technique for reliable fastening of the sealing
means on the tubular body.

These and other objects, which will appear from the
following, have now been achieved by a tubular element
having the features defined in appended claim 1. The
objects have also been achieved by a method comprising
the steps defined in appended claim 20.

Preferred embodiments and variants of the invention
are recited in the appended subclaims.

Since the sealing ring of the invention 1s disposed
in a groove, it 1s far more easy to fix the same before
the fastening operation compared to the known sealing
ring placed on a raised step. Should the sealing ring
of the invention for some reason be placed inaccurately
before the bending operation, that is partially outside
the groove, this is easily remedied. The misplaced seal-
ing ring is only to be somewhat rotated, whereby the
sealing ring base automatically finds its way into the
groove.

The sealing ring base is disposed in the groove
between defined shoulders of the same, which means
that the sealing ring 1s safely kept in place during
the fastening operation.

Thanks to the placement of the sealing ring base

in the groove as well as the presence of the further lip,

PCT/SE99/01982
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the improved sealing ring has no tendency to "tilt" as
has been the case with known sealing rings. The design of
the further lip as well as its connection to the sealing
ring base further promote this advantage.

Since the further lip is bent down and firmly clamp-
ed against the sealing ring base by means of the end por-
tion of the tubular element, a very reliable fastening of
the sealing ring is achieved.

The base of the new sealing ring has no bulge, which
makes the ring easier to manufacture than the known seal-
ing ring discussed above.

In a preferred embodiment, the bent end portion of
the tubular element and the bottom of the groove define
an annular, circumferential space filled with the fur-
ther lip and a portion of the sealing ring base. These
features makes the clamping of the sealing ring base so
strong that it is almost impossible to remove the sealing
ring from the bent portion by manual power.

Preferably, said space has a radial width which
decreases axially inwards from the end of the tubular
element. This feature further enhances the reliable
fastening of the sealing ring.

It is preferred that the sealing ring has a substan-
tially U-shaped cross-section, the flanges of which form
the sealing lip and the further lip, respectively. This
design of the sealing ring enhances the stiffness of the
gsame, which in turn contributes to secure fastening of
the sealing ring in the groove.

In a further preferred embodiment, the sealing ring
has at least one intermediate sealing lip which is dis-
posed between the sealing lip and the further lip and
which is intended to provide an additional sealing
against the inner surface of the outer tube, into which
the tubular element is inserted.

Corresponding advantages are achieved by the method
of the invention compared to the known methods discussed

by way of introduction. The mode of manufacturing a tubu-
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lar element having an improved sealing means can be
reduced into practice by means of inexpensive positioning

and folding equipment which makes it possible to automate

the fastening operations.

Brief Description of the Drawings

The invention and its many advantages will now be
further described, reference being made to the accompany-
ing schematic drawings showing some presently preferred,

exemplifying embodiments.
Fig. 1 is a partial cross-section of a wall of a

tubular element having a prior-art sealing ring.

Figs 2-5 illustrate, in cross-sections corresponding
to Fig. 1, the mounting of a sealing ring on a tubular
element according to a first embodiment of the invention.

Fig. 6 shows, on a larger scale, a partial section
of a tubular element provided with improved sealing means
of the invention and inserted in an outer tube.

Figs 7-8 show a tubular element with a sealing ring
according to the first embodiment of the invention.

Fig. 9 shows the sealing ring of the first embodi-

ment separately and in perspective.
Fig. 10 shows, on a larger scale, a cross-section

of the sealing ring of Fig. 9.
Fig. 11 shows separately and in perspective a seal-
ing ring according to a second embodiment of the inven-

tion.
Fig. 12 shows, on a larger scale, a cross-section of

the sealing ring of Fig. 11.
Figs 13-16 illustrate, in cross-sections correspond-

ing to Figs 2-5, the mounting of a sealing ring according

to a third embodiment of the invention.

Description of Preferred Embodiments

Fig. 1 shows a wall portion 1 of a tubular element

and a known L-shaped sealing ring having a radial sealing
lip 2 and a base 3. The wall portion 1 has a raised step
4 on which the base 3 is placed. The base 3 has at 1its

free end a bulge 5, around which an end portion 6 of the
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wall 1 is bent in a manner known per se. This sealing
means 2, 3 has the drawbacks mentioned above.

Figs 2-5 show how a sealing ring generally desig-
nated 10 is mounted on a tubular element 11 having a
radial, circumferential bead 12. The sealing ring 10 of
this first embodiment has a base 13 and three lips 14-16
radially extending outwardly away from the base 13. The
inner lip is a sealing lip 14 adapted to seal agailnst an
inner surface of an outer tube, in which the tubular
element 11 is inserted (see Fig. 6) . The outer projection
or lip 15 is lower than the sealing lip 14 and takes part
in the fastening of the sealing ring 10 as will be
described below. The intermediate sealing lip 16 provides
for additional sealing against the inner surface of the
outer tube (Fig. 6).

In manufacturing the tubular element 11 with 1improv-
ed sealing means, a circumferential groove 17 is formed
in the wall of the tubular element 11 (Fig. 3). A free
end portion of the tubular element 11 is bent to form a
radially extending flange 18 which defines a shoulder 19
which together with an opposite, spaced shoulder 20,
forms the groove 17.

In a following step, the sealing ring 10 is axial-
ly displaced along the outside of the tubular element 1l
(arrow A) from its initial position (Fig. 2) and placed
in the groove 17. The axial displacement of the sealing
ring 10 is promoted by an inclined portion 1lla of the
wall of the tubular element 11, and the sealing ring base
13 is securely set in the groove 17. The wall portion lla
is inclined towards the groove 17. The axial width of the
groove 17 matches the axial width of the sealing ring
base 13.

The opposite shoulders 19, 20 of the groove 17
axially abut the transitions between the sealing ring
base 13 and the sealing lip 14 and the further lip 15,
regspectively. The sealing ring base 13 has no bulge as

has the prior-art sealing ring shown in Fig. 1, but has a
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planar surface in abutment with the planar bottom or the
groove 17. In this position (Fig. 4), the further lip 15
extends adjacent to and substantially in parallel with
the flange 18.

In a final step, the flange 18 is bent further back
towards the wall of the tubular element 11 so that the
further lip 15 is bent down together with the flange 18
and clamped against the sealing ring base 13 (Fig. 5) .
The radial height of the further lip 15 is calculated 1in
such a way that the free end of the same is approximately
radially flush with the free end of the bent flange 18 in
the clamped position. The further lip 15 must not inter-
fere with the intermediate lip 16 in the clamped posi-
tion. Further, the bent flange 18 preferably extends over
approximately half of the axial width of the groove 17 in
the clamped position. This structure results in a very
secure mounting of the sealing ring 10 at the end of the
tubular element 11l.

The section of Fig. 6 shows how the sealing lip 14
seals against the inside of an outer tube 21, in which
the tubular element 11 is inserted and the free end of
which is stopped by the bead 12. The outer tube 21 is a
so-called helically wound lock-seam tube having a helical
lock seam 22. Such tubes are commonly used in ventilation
duct systems.

Due to the helical lock seam 22, there is a small
helical groove 23 on the inside of the outer tube 21. The
intermediate sealing lip 16 seals against the inside of
the outer tube 21 and is particularly adapted to seal the
helical groove 23, which in certain cases may cause leak-
age if not sealed. Indeed, the main sealing function 1is
of course provided by the larger sealing lip 14.

As is clearly seen in Fig. 6, and also in Fig. 5,
the bent flange 18 and the bottom of the groove 17 define
an annular, circumferential space filled with the further
lip 15 clamped on a portion of the sealing ring base 13.
This firm clamping of the further lip 15 guarantees

PCT/SE99/01982
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reliable fastening of the sealing ring 10. Preferably, as
can be seen in Figs 5 and 6, the space between the flange
18 and the bottom of the groove 17 has a radial width
which decreases axially inwards from the end of the tubu-
lar element 11. In other words, the space has a frustoco-
nical shape with its smallest radial width approximately
in the middle of the groove 17 and its largest radial
width adjacent to the end of the tubular element 11.

Figs 7-8 show the tubular element 11 with the seal-
ing means 10 in accordance with the first embodiment of
the invention.

Fig. 9 shows the sealing ring 10 separately, and the
details of the sealing ring 10 can be seen in the cross-
section of Fig. 10.

Fig. 11 shows in a view corresponding to Fig. 9 a
sealing ring generally designated 30. In accordance with
this second embodiment of the invention, the sealing ring
30 has two intermediate lips 16a and 16b (Fig. 12) which
extend radially away from the sealing ring base 13 and
which both are intended to seal against the inside of the
outer tube 21 (cf. Fig. 6). The two intermediate lips
16a, 16b are parallel and mainly intended to seal the
helical groove 23 on the inside of the outer tube 21. The
sealing lip 14 and the further lip 15 of the sealing ring
30 are of the same design as the corresponding lips of
the sealing ring 10 in the first embodiment. To provide
room for the two parallel intermediate lips 16a, 16D,
however, the axial dimension of the sealing ring base 13
of the modified sealing ring 30 is somewhat greater than
that of the sealing ring base 13 in the first embodiment.

In Figs 13-16 which basically correspond to Figs
2-5, still another modified sealing ring 40 is shown,
as well as its fastening on the tubular element 11. The
sealing ring 40 in accordance with this third embodiment
ig a so-called double-lip sealing ring with no interme-
diate lip. Since the sealing ring 40 has no intermediate
lip, the flange 18 can be bent in such a way that it

3= e e v e A P VNIRRT AP rupint . e v b= = Aok = AL A TR W LI MU S TR s e 2 ' Ll P ATV A rout e WS §ALATTL AL 4. sty Bl ALkt L0 s
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extends over somewhat more than half of the groove 17 as
is shown in Fig. 16. This enhances the clamping effect.

All sealing rings 10, 30, 40 described herein have
shown excellent results in practical tests. The drawbacks
encountered when using prior-art techniques for fastening
sealing rings, for instance an L-shaped sealing ring as
shown in Fig. 1, are eliminated by the present invention.
In these tests, certain features have been noticed. For
instance, it has been found that the design of the tran-
sition between the sealing ring base 13 and the further
lip 15 is of interest. This transition should define a
corner portion by means of which the further lip 15
achieves a certain radial stiffness adjacent to the tran-
sition. This design guarantees that the sealing ring 10,
30, 40 is safely maintained in the groove 17 during the
fastening operation as shown in Figs 2-5 and Figs 13-16,
respectively. Correspondingly, it has been found that the
transition between the sealing ring base 13 and the seal -
ing lip 14 preferably defines a corner portion, by means
of which the sealing lip 14 has a certain radial stiff-
ness adjacent to the transition.

The tests have also produced good results when the
further lip 15 has a thickness greater than that of the
sealing lip 14. As to proper stiffness and sealing
effect, it has also been observed that the thickness of
the sealing lip 14 and the further lip 15, regspectively,
should decrease radially away from the sealing ring base
13. Since the sealing lip 14 and the further lip 15,
regspectively, are relatively thick adjacent to the base
13, the stiffness of the sealing ring 10, 30, 40 1s
promoted. Further, it is preferred that the two lips 14,
15 diverge radially away from the sealing ring base 13,
which in particular makes the sealing ring 10, 30, 40
easy to produce.

Preferably, the sealing ring 10, 30, 40 18 sub-
stantially U-shaped in cross-section, the flanges of
which form the sealing lip 14 and the further lip 15,

PCT/SE99/01982
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respectively, and the web of which forms the base 13. The
U-shaped design of the sealing ring 10, 30, 40 with 1its
main lips 14 and 15 enhances the stiffness of the sealing
ring 30 and thereby promotes secure fixing of the ring 30

5 in the groove 17. The base 13 of the U-shaped sealing
ring 10, 30, 40 has no bulge, but is planar which makes
the ring easier to manufacture than the known sealing
ring shown in Fig. 1.

As to the radial height of the lips 14-16, it has

10 been found advantageous that the further lip 15 is lower
than the sealing lip 14 with respect to the sealing ring
base 13. In certain applications, however, the lips 14
and 15 may also have substantially the same radial
height. Further, it 1is preferred that the intermediate

15 1lip 16 or the intermediate lips 16a, 16b be lower than
the sealing lip 14 with respect to the gsealing ring base
13. In order to seal the helical groove 23 of the outer
tube 21, the intermediate sealing lip(s) 16, 16a, 16b
should preferably have a thickness which is less than

0 that of the sealing ring 14. Alternatively, the thickness
of the intermediate lips 16, l16a, 16b may also be sub-
stantially the same as that of the sealing lip 14, or in
certain cases also somewhat thicker (not shown). Prefer-
ably, the intermediate lip(s) 16, 1l6a, 1léb should also

55 have a radial height with respect to the sealing ring
base 13 that is substantially the same as the radial

height of the further lip 15.
The sealing lip 14 is shown somewhat inclined away

from the base 13, but alternatively the lip 14 may also

30 be orthogonal to the base 13 or even somewhat inclined
inwards with respect to the base (not shown). The further
lip 15 may also be orthogonal as an alternative (not

shown) .
The sealing ring 10, 30, 40 consists of a flexible

35 polymer material, for instance EPDM rubber. The tubular

element 11 is for instance of sheet metal, as is the

outer tube 21.
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Finally, it should be emphasised that the invention
is by no means restricted to the embodiments described
above, and modifications are feasible within the scope
of the invention defined by the appended claims. In par-
ticular, it should be mentioned that the number of lips
of the sealing ring is not crucial and that the tubular
element of the invention may be used in various applica-
tions, although ventilation duct systems are the main
field of the invention. The tubular element may for
instance be a connector, a bend, a T-plece or any other

fitting used in a ventilation duct system.
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CLAIMS

1. A tubular element for use in a fluid-conducting
duct system, 1n particular a ventilation duct system, '
comprising an external, circumferential, flexible sealing
ring (10; 30; 40) mounted at an end of the tubular ele-
ment (11), the sealing ring having a base (13) which 1is
clamped against the outer surface of the tubular element
by means of the free end portion (18) of the tubular ele-
ment, which 1s bent radially outwards and turned back
towards the wall of the tubular element, the sealing ring
further having a sealing lip (14) extending substantially
radially away from said base (13) and adapted to seal
against an 1inner surface of an outer tube (21), in which
the tubular element (11) 1s i1nserted, character -

1 s ed 1n that the base (13) of the sealing ring (10;

30; 40) 1s disposed 1n a circumferential groove (17),
which 1s formed in the wall of the tubular element (11)
and which has an axial width matching the axial width of
sald base (13); and that the sealing ring (10; 30; 40)
has a further lip or projection (15) which is positioned
adjacent to the end of the tubular element (11) and which
1s ax1ially spaced from the sealing lip (14), said further
lip or projection (15) extending substantially radially
away from said base (13) before said turning-back of the
end portion (18) of the tubular element (11), and said
further lip or projection (15) being bent down and
clamped against said base (13) by means of said end
portion (18) by said turning-back.

2. A tubular element as claimed in claim 1, wherein
sald bent end portion (18) and the bottom of the groove
(17) define an annular, circumferential space filled with
said further lip/projection (15) and a portion of the

sealling ring base (13).
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3. A tubular element as claimed in claim 2, wherein
sald space has a radial width decreasing axially inwards
from the end of the tubular element (11).

4. A tubular element as claimed in any one of the

5 preceding claims, wherein said groove (17) is defined by
axially spaced shoulders (19, 20) which axially abut the
transitions between the sealing ring base (13) and the
further lip/projection (15) and the sealing lip (14),
respectively.

10 5. A tubular element as claimed in any one of the
preceding claims, wherein the bent end portion (18) of
the tubular element (11) in the clamped position extends
over approximately half of the axial width of the groove
(17) .

15 6. A tubular element as claimed in any one of the
preceding claims, wherein the further lip/projection (15)
1s radially lower than the sealing lip (14) with respect
to the sealing ring base (13) before said clamping.

7. A tubular element as claimed in any one of the

20 preceding claims, wherein the transition between the
sealing ring base (13) and the further lip/projection
(15) defines a corner portion by means of which the fur-
ther lip/projection (15) has a certain radial stiffness
adjacent to said transition.

25 8. A tubular element as claimed in any one of the
preceding claims, wherein the transition between the
sealing ring base (13) and the sealing lip (14) defines a

corner portion by means of which the sealing lip (14) has

a certain radial stiffness adjacent to said transition.
30 9. A tubular element as claimed in any one of the
preceding claims, wherein the further lip/projection (15)
has a thickness greater than that of the sealing lip
(14) .
10. A tubular element as claimed in any one of the

35 preceding claims, wherein the thickness of the further

lip/projection (15) is decreasing radially away from the
sealing ring base (13).
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11. A tubular element as claimed in any one of the
preceding claims, wherein the thickness of the sealing
lip (14) 1s decreasing radially away from the sealing
ring base (13).

12. A tubular element as claimed in any one of the
preceding claims, wherein the sealing lip (14) and the
further lip/projection (15) diverge radially away from
the sealing ring base (13) before said clamping.

13. A tubular element as claimed in any one of the
preceding claims, wherein the surface of the sealing ring
base (13) that 1s disposed in said groove (17) is planar,
the groove (17) having a corresponding planar bottom.

14. A tubular element as claimed in any one of the
preceding claims, wherein the sealing ring (10; 30; 40)
is substantially U-shaped in cross-section before said
clamping, the flanges of which form the sealing lip (14)
and the further lip/projection (15), respectively.

15. A tubular element as claimed in any one of the
preceding claims, wherein the sealing ring (10; 30; 40)
has at least one intermediate sealing lip (16; 1l6a, 16b),
which 1s disposed between said sealing lip (14) and said
further lip/projection (15) and which extends radially
away from the sealing ring base (13), said intermediate
sealing lip (16; 1l6a, 1l6b) being adapted to seal against
the i1nner surface of said outer tube (21).

16. A tubular element as claimed in claim 15, where-
1n salid 1ntermediate sealing lip or lips (16; 16a, 1l6éb)
is/are radially lower than said sealing lip (14) with
respect to the sealing ring base (13).

17. A tubular element as claimed in claim 15 or 16,
whereln sald 1ntermediate sealing lip or lips (16; 16a,
16b) has/have a thickness which is less than that of said
sealing lip (14).

18. A tubular element as claimed 1n any one of

claims 15-17, wherein the sealing ring has two interme-

diate sealing lips (l6a, 16b) which are parallel and
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which have substantially the same radial height with
respect to the sealing ring base (13).

19. A tubular element as claimed in any one of
claims 15-18, wherein said intermediate lip or lips (16;
16a, 16b) has/have a radial height with respect to the
sealing ring base (13) that is substantially the same
as the radial height of the further lip/projection (15)
before said clamping.

20. A method of manufacturing a tubular element for
use 1n a fluid-conducting duct system, in particular a
ventilation duct system; in which an external, circumfe-
rential, flexible sealing ring (10; 30; 40) is applied
to the outer surface of a tubular body (11), said sealing
ring having a base (13) and a sealing lip (14) extending
substantially radially away therefrom; and in which the
sealing ring 1s fastened to the tubular body by bending
the free end porticon (18) of the tubular body radially
outwards and backwards towards the wall of the tubular
pody, thereby clamping the base (13) of the sealing ring
(10; 30; 40) between said bent end portion (18) and said
outer surtface of the tubular body (11); charac -
teril1sed 1in that a circumferential groove (17) is
formed in the wall of the tubular body (11), said end
portion (18) of the tubular body (11) being first bent to
form a radially extending flange (18); that the sealing
ring (10; 30; 40) is placed in said groove (17) which
matches the sealing ring base (13), the sealing ring (10;
30; 40) having a further lip or projection (15) which
extends substantially radially from said base (13) and
which in this position extends adjacent to and substan-
tially in parallel with the radial flange (18); and that
the flange (18) is then bent further back towards the
wall of the tubular body (11) so that the further lip or
projection (15) is bent down together with the flange
(18) and clamped against the sealing ring base (13).

21. A methecd as claimed in claim 20, wherein the

sealing ring (10; 30; 40) is axially displaced from its
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initial position on the tubular body (11) to its pOsition
1in the groove (17).

22. A method as claimed in claim 20 or 21, wherein
an annular, circumferential space is defined by the bent
clamping flange (18) and the bottom of the groove (17),
said space being filled with said further lip/projection
(15) and a portion of the sealing ring base (13).

23. A method as claimed in claim 22, wherein said
space 1s formed with a radial width which decreases
axlially i1nwards from the end of the tubular element (11).

24. A method as claimed in any one of claims 20-23,
wherein said flange (18) is bent to such an extent that
ln the clamped position it extends over approximately
half of the axial width of the groove (17).

25. A tubular element for use in a ventilation duct

system, comprising an external, circumferential, flexible

sealing ring (10; 30; 40) mounted at an end of the tubu-

lar element (11), the sealing ring having a base (13)

which 1s clamped against the outer surface of the tubu-

lar element by means of the free end portion (18) of the
tubular element, which is bent radially outwards and
turned back towards the wall of the tubular element, the
sealing ring having a main sealing lip (14) extending
substantially radially away from said base (13) and
adapted to seal against an inner surface of an outer tube
(21), 1n which the tubular element (11) is inserted,
characterilised 1in that the base (13) of the
sealing ring (10; 30; 40) is disposed in a circumferen-
tial groove (17) which is formed in the wall of the
tubular element (11); that the sealing ring (10; 30; 40)
has a further lip or projection (15) which is positioned
adjacent to the end of the tubular element (11) and which

1s axially spaced from the main sealing lip (14), said

further lip or projection (15) being clamped by means of

said end portion (18) by saild turning-back; and that the

sealing ring (10; 30; 40) has at least one intermediate

sealing lip (16; 1l6a, 16b), which is disposed between



10

15

20

25

30

35

CA 02349845 2001-05-04 Foei/ QL 22/ 01908 Y7

06 -02- 20p9

17

sald main sealing lip (14) and said further lip or
projection (15) and which extends radially away from the
sealing ring base (13), said intermediate sealing lip
(16; l1l6a, 1l6b) being adapted to seal against the inner
surface of said outer tube (21).

26. A tubular element as claimed in claim 25, where-
1n sald intermediate sealing lip or lips (16; 1l6a, 16Db)
is/are radially lower than said main sealing lip (14)
with respect to the sealing ring base (13).

27. A tubular element as claimed in claim 25 or 26,
wherein said i1ntermediate sealing lip or lips (16; 16a,
16b) has/have a thickness which is less than that of said
main sealing lip (14).

28. A tubular element as claimed in any one of
claims 25-27, wherein the sealing ring (30) has two

intermedliate sealing lips (1l6éa, 16b) which are parallel.

29. A tubular element as claimed 1in claim 28, where-
in the two 1lntermediate sealing lips (16a, 16b) have sub-
stantially the same radial height with respect to the
seallng ring base (13).

30. A tubular element as claimed in any one of
claims 25-29, wherein said intermediate lip or lips (16;
16a, 16b) has/have a radial height with respect to the
sealing ring base (13) that 1s substantially the same as
the radial height of the further lip or projection (15)
before said clamping.

31. A tubular element as claimed in any one of
claims 25-30, wherein the further lip or projection (15)
1s radially lower than the main sealing lip (14) with
respect to the sealing ring base (13) before said clamp-
1ng.

32. A tubular element as claimed in any one of
claims 25-31, wherein said groove (17) has an axial width
matching the axial width of the base (13) of the sealing
ring (10; 30; 40).

33. A tubular element as claimed 1in any one of

claims 25-32, wherein said further lip/projection (15)
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extends substantially radially away from the base (13)
of the sealing ring before said turning-back of the end
portion (18) of the tubular element (11).

34. A tubular element as claimed in any one of
claims 25-33, wherein said further lip/projection (15)
1s bent down and clamped against the base (13)'of the
sealing ring by means of said end portion (18) of the
tubular element (11) by said turning-back.

35. A ventilation duct system, character -
1 s ed 1in that i1t comprises tubular elements according
to claims 1-19 or claims 25-34.

36. A sealing ring to be mounted on the outside of
a tubular element (11) for use in a fluid-conducting duct
system, said sealing ring (10; 30) having a base (13)
comprising a fastening section which is adapted to be
clamped by an end portion (18) of the tubular element,
and a sealing section having at least one sealing lip

(14; 16; 1l6a, 1l6b) adapted to seal against the inner

surface of an outer tube (21), in which the tubular
element 1s 1nserted, c¢c har acterised in that
the sealing section comprises a main sealing lip (14)
extending substantially radially away from the base (13)
of the sealing ring, and at least one intermedi#ﬁte
sealing lip (16; 16a, 16b) which is disposed between the
maln sealing lip (14) and the fastening section and which
extends substantially radially away from the base (13) of
the sealing ring, said intermediate sealing lip (16; 16a,
16b) being adapted to seal against the inner surface of
the outer tube (21).

37. A sealing ring as claimed in claim 36, wherein
sald intermediate sealing lip (16) or sealing lips (1l6a,
16b) have a thickness that is less than the thickness of
the main sealing lip (14).

38. A sealing ring as claimed in claim 36 or 37,
wherein the sealing ring has two intermediate sealing

lips (l6a, 16b) which are parallel.
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39. A sealing ring as claimed in claim 38, wherein
the two intermediate sealing lips (16a, 16b) have essen-
tially the same radial height with respect to the base
(13) of the sealing ring. |

40. A sealing ring as claimed in any one of claims
36-39, wherein the base (13) of the sealing ring is
adapted to be placed in a groove (16) extending circum-
ferentially and formed in the wall of the tubular element
(11) .

41. A sealing ring as claimed in claim 40, wherein
the base (13) of the sealing ring has an axial width

corresponding to the axial width of the groove (15).
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