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Description

BACKGROUND OF THE INVENTION

[0001] As is generally known, some automotive ex-
haust systems employ a flexible connection member or
coupler disposed between two exhaust pipes in order to
absorb undesirable vibrations input into the exhaust pip-
ing, absorb any thermal expansion or contraction of the
exhaust piping, and compensate for any misalignments
in the exhaust piping. These couplers are generally
formed of an inner flexible metal bellows member and an
outer braid cover surrounding the outer periphery of the
bellows member. Exemplary of such a coupler is U.S.
Patent No. 5,769,463 to Thomas. The braid cover is nor-
mally in very close proximity to, if not in direct contact
with, the bellows. Such a placement of the braid cover
often leads to friction between the bellows and the braid
cover thereby resulting in wearing and premature failure
of the bellows and braid cover. Another exemplary em-
bodiment is UK Patent Application GB2311110 which de-
scribes a flexible joint for an exhaust system where the
bellows are in a wave form. In currently known embodi-
ments where the braid cover is spaced at any significant
distance from the bellows member, such as in U.S. Patent
No. 6,902,203 to Kang, the braid cover has to be sup-
ported by some rigid support means in order to maintain
that spacing.
[0002] It is well known in the industry that one source
of energy loss and inefficiency in internal combustion en-
gines is the loss of heat through exhaust gases. Heat lost
though the engine’s exhaust gas results in a loss of en-
ergy that would otherwise be in the form of mechanical
energy produced by the engine. Furthermore, keeping
heat in the exhaust gases speeds the gases up in their
travel though the exhaust system thereby reducing the
amount of back pressure on the engine. Thus, it is desir-
able for internal combustion engines to have exhaust sys-
tems that lose as little heat as possible.
[0003] It is also known in the industry to construct the
braid cover of many bundles of fine metal wires. The bun-
dles are knitted alternatively to each other in a spiral di-
rection. Normally, the spacing between the bundles and
the density of the braid cover is not of importance other
than to ensure that the braid cover generally protects the
bellows from sand, gravel and other road debris. It is
unknown in the prior art to form the braid cover in a man-
ner wherein it creates a thermally insulating layer around
the bellows.
[0004] Accordingly, a need exists for a braid cover that
includes a self-supporting portion spaced at a distance
from a bellows member in order to create a meaningful
air gap therebetween. A need also exists for a method
for manufacturing such a braid cover. A further need ex-
ists for a coupler that has increased insulating properties
in order to maintain heat within the exhaust gas flowing
through the coupler.

SUMMARY OF THE INVENTION

[0005] According to one aspect of the present inven-
tion, there is provided a coupler for use in an exhaust
system, said coupler comprising:

a flexible bellows member made of metallic material
and having a generally cylindrical and repeatedly
corrugated shape;
an outer braid cover surrounding an outer periphery
of said bellows member; and
a retainer for combining end parts of said bellows
member and said braid cover;
characterised in that said braid cover is formed into
a predetermined shape prior to assembly with said
coupler such that a portion of said braid cover is
maintained at a predetermined space from corruga-
tions of said bellows member, said braid cover in-
cluding a body section having a first diameter, an
end section forming a neck having a second diam-
eter that is less than said first diameter and a shoul-
der extending radially between said body section and
said neck wherein said shoulder is generally perpen-
dicular to said neck and is spaced apart from and
not in contact with endmost corrugations of said bel-
lows member, and wherein said body section of said
braid cover is self supporting and does not require
support means for maintaining said predetermined
space from said corrugations. The braid member
may be formed of bundles of metallic filaments that
are intertwined in a fashion so as to create a dense
coverage over the bellows member thereby allowing
the braid cover to act as a thermally insulating layer.
A thermally insulating air gap is defined between the
braid cover and the bellows member in order in-
crease the amount of heat maintained within exhaust
gas flowing through the coupler.

[0006] According to a further aspect of the present in-
vention there is provided a method of manufacturing the
braid cover of the first aspect of the invention. In one
embodiment, the sleeve-like article is placed around a
male forming and then pressed between the male form-
ing die and a female forming die to shape the article into
the desired shape of the braid cover.
[0007] Other and further objects of the invention, to-
gether with the features of novelty appurtenant thereto,
will appear in the course of the following description.

DESCRIPTION OF THE SEVERAL VIEWS OF THE 
DRAWING

[0008] In the accompanying drawing, which forms a
part of the specification and is to be read in conjunction
therewith in which like reference numerals are used to
indicate like or similar parts in the various views:

Fig. 1 is a side perspective view of an exhaust con-
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nection coupler in accordance with one embodiment
of the present invention;
Fig. 2 is a cut-away side view of an exhaust connec-
tion coupler in accordance with one embodiment of
the present invention;
Fig. 3 is an enlarged fragmentary cross-sectional
side view of an exhaust connection coupler in ac-
cordance with one embodiment of the present inven-
tion;
Fig. 4 is a partially enlarged view illustrating the man-
ner and density at which wire elements may be braid-
ed in order to form a cover member in accordance
with one embodiment of the present invention;
Fig. 5 is an exploded side perspective view of a por-
tion of the tooling used to form the braid cover in
accordance with one embodiment of the present in-
vention;
Fig. 6 is an exploded cross-sectional side perspec-
tive view of a portion of the tooling used to form the
braid cover in accordance with one embodiment of
the present invention;
Fig. 7 is a cross-section side view of illustrating the
braid cover being formed by tooling in accordance
with one embodiment of the present invention; and
Fig. 8 is a side perspective view of a braid cover in
accordance with one embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE INVENTION

[0009] The invention will now be described with refer-
ence to the drawing figures, in which like reference nu-
merals refer to like parts throughout. For purposes of
clarity in illustrating the characteristics of the present in-
vention, proportional relationships of the elements have
not necessarily been maintained in the drawing figures.
[0010] The present invention is directed generally to-
ward an exhaust connection member or coupler 10 and
a method for manufacturing a braid cover 14 incorporated
therein. As shown in Fig. 1, the coupler 10 includes a
flexible bellows member 12, a braid cover 14 surrounding
the bellows member 12, first and second end flanges 16
and 18, and end rings or collars 48 for securing the end
parts of the bellows member 12 and braid cover 14 to-
gether. The coupler 10 may optionally include an inter-
lock flex liner member (not shown) disposed inwardly of
the bellows member 12.
[0011] The bellows member 12, which may be formed
of a metallic material, is comprised of first and second
tube-like ends 20 and 22 with a plurality of repeating cor-
rugations 24 extending therebetween. The bellows mem-
ber 12 is flexible thereby serving to effectively absorb
any linear thermal expansion and contraction of the ex-
haust piping (not shown) to which the coupler 10 is con-
nected, absorb undesirable vibrations input into the ex-
haust piping and compensate for misalignments in the
exhaust piping. The bellows member 12 defines a pas-
sageway 26 through which the exhaust gases flow.

[0012] As illustrated in Figs. 2 and 3, the braid cover
14 surrounds an outer periphery of the bellows member
12. The braid cover 14 serves to dampen vibrations, pro-
tect the bellows member 12, prevent elongation of the
bellows member 12 under pressure and form a thermally
insulating dead space around the bellows member 12 in
order to maintain heat within the exhaust gases flowing
therethrough.
[0013] The braid member 14 is formed of many ribbon-
like bundles 32 of parallel metallic wire filaments 78. In
one embodiment, the bundles 32 are fashioned from a
plurality of metal wires filaments 78 that are generally in
side by side contact with one another to form a substan-
tially solid ribbon. The bundles 32 may be intertwined
(e.g., interlaced, braided, knitted, woven, looped or the
like) together on an elongated mandrel (not shown) to
form a flexible, fabric-type cylindrical article.
[0014] As seen in Fig. 4, two opposing inside edges of
two adjacent bundles 32 (extending parallel to each other
in a first spiral direction) and two opposing inside edges
of two other adjacent bundles 32 (extending parallel to
each other in a second spiral direction) cooperate to de-
fine a slight rectangular or diamond-shaped aperture 34.
In order for the braid cover 14 to effectively form a ther-
mally insulating layer around the air space 46 defined
between the bellows member 12 and the braid cover 14,
the braid cover 14 needs to have a tight pattern in order
to provide a dense coverage. The overall total opening
of the apertures 34 with respect to the overall area of the
outer surface of the cover 14 should be between about
0.5% and 20%, and more preferably between about 0.5%
and 10%. This high-density pattern is the result of tightly
intertwining a plurality of metal wire bundles 32. The high-
density pattern results in a braid cover 14 wherein only
a very minimal amount of air from the air space 46 may
permeate therethrough. The combination of the air gap
46 and the high-density braid cover 14 serves to reduce
the amount of heat that is lost from the exhaust gases
as they travel though the coupler 10. The air gap 46 acts
as a thermally insulating dead air space surrounding the
bellows member 12 to maintain heat within the exhaust
gas flowing through the coupler 10. The braid cover’s 14
high-density pattern further provides the bellows member
12 with increased protection from water, melting salt,
sand, gravel and other road debris.
[0015] As depicted, the braid cover’s first and second
ends 28 and 30 are formed into shape such that a middle
body portion 36 of the cover 14 is maintained at a pre-
determined space from and is not in contact with the bel-
low corrugations 24. This not only prevents wearing and
premature failure of the bellows member 12 and braid
cover 14 thereby resulting in the coupler 10 having a
longer life, but also serves to create the insulating air gap
46 defined between the bellows member 12 and braid
cover 14. Each end 28 and 30 may be reduced to form
a neck portion 44 having a smaller diameter than the
body portion 36. Stated differently, the body portion 36
may extend radially outwardly from and have a larger
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diameter than each neck portion 44. The body portion 36
and at least one of the neck portions 44 may be generally
cylindrical in shape.
[0016] As shown in the figures, each end 28 and 30 is
formed to include a neck 44 and a shoulder 42 extending
radially outwardly from the neck 44 to meet the body por-
tion 36 at a corner 40. The shoulder 42 and the body
portion’s wall 38 may converge so as to be generally
perpendicular with one another. This, in combination with
the corner 40 having a relatively small radius and the
bundles 32 being tightly braided, establishes increased
rigidity in the braid cover 14 such that the body portion
36 may be self-supporting between the two shoulders
42. Unlike the known prior art having an outer braid cover
disposed an appreciable distance from the bellows, em-
bodiments of the braid cover 14 in the present invention
do not require any additional support means in order to
maintain a predetermined space from the bellows mem-
ber corrugations 24. It should be noted, however, that
the angle in which the shoulder 42 meets the wall 38 may
be greater than or less than 90 degrees and the corners
40 may be of any suitable radius, so long as the body
portion 36 maintains adequate rigidity to be self support-
ing between the shoulders 42.
[0017] While both ends 28 and 30 of the braid member
14 are shown as being formed into substantially the same
shape in the figures, it should be understood that the two
ends 28 and 30 may be formed into different shapes or
that, alternatively, only one end 28 may be formed into
a desired shape while the other end 30 may remain in
the in generally the same shape as when formed on the
mandrel.
[0018] The bellows member ends 20 and 22 may be
combined with or secured to the braid cover ends 28 and
30, respectively, with a retainer. The retainer may be
comprised of a support ring or collar 48, a spot weld 50,
a clamping member, any suitable fastener, or any com-
bination thereof. As best illustrated in Fig. 3, the retainer
may also secure the bellow member ends 20 and 22 and
braid cover ends 28 and 30 to an outer surface of the
flanges 16 and 18. As shown in Figs. 2 and 3, the end
rings 48 are fit on the flanges 16 and 18 in such a manner
as to sandwich the bellow member ends 20 and 22 to-
gether with the braid cover ends 28 and 30 between the
end rings and flanges 16 and 18. As may be appreciated
by a plurality of spot welds 50, the bellows member 12,
the braid cover 14 and the end rings 49 may be integrally
connected to each other by way of welding. The end rings
48 may further be secured to the flanges 16 and 18 by
way of a weld 52 or other suitable attachment means. It
should be understood, however, that the bellows member
12 and braid cover 14 may be coupled with the flanges
16 and 18 or directly to the exhaust pipes (not shown)
by any suitable fastening means, including welding,
clamping, riveting, bolting, screwing or the like. It should
further be understood that the flanges 16 and 18 may be
of any suitable shape and length and may comprise an
elbow or offset angle if desired. Additionally, it will be

appreciated that the end rings 48 may be of any suitable
shape and may each include a flared or upturned end as
is commonly known in the art.
[0019] Turning attention now to the manner in which
the braid cover 14 is manufactured, focus is drawn toward
Figs. 5-8. As set forth above, wire filaments 78, in the
form of bundles 32, may be intertwined (e.g., interlaced,
braided, knitted, woven, looped or the like) together on
an elongated mandrel (not shown) to form a flexible,
sleeve-like cylindrical article 80 like that depicted in Figs.
5 and 6. The sleeve-like article 80, which has first and
second ends 82 and 84, may have a generally uniform
cross-sectional area about its entire length. In the man-
ufacturing process, the sleeve-like article 80 is formed
into the braid cover 14.
[0020] Upon the construction of the sleeve-like article
80, one or both ends 82 or 84 of the article 80 are formed
into shape so as to include a neck 44 and a shoulder 42
extending radially outwardly from the neck 44 which
meets a body portion 36 at a corner 40, like described
above and illustrated in Fig. 8 among others. This forming
may be undertaken by any suitable method and through
the use of a variety of tooling and equipment. In one em-
bodiment, forming dies 54 and 64 are employed. As
shown best in Fig. 6, the outer profile of a male forming
die 54 and the inner profile of a female forming die 64
generally dictate the shape of the completed braid cover
14. In one embodiment, the sleeve-like article 80 is
placed over or around the male forming die 54 which may
inserted into a female forming die 64 with the article 80
being located and compressed therebetween.
[0021] As shown, the male forming die 54 includes a
body section 56 and ends having a neck section 62 and
a shoulder section 60 extending radially outwardly from
the neck section 62 and meeting the body section 56 at
a corner 58. The cross-sectional area of the neck section
62 is less than the cross-sectional area of the body sec-
tion 56. Thus, in one embodiment, the neck section may
be generally cylindrical and have a diameter that is less
than the diameter of the body section 56. Again, the outer
profile of the male forming die 54 may generally dictate
the shape of the finished braid cover 14.
[0022] The female forming die 64 may include an inner
profile that generally resembles the outer profile of the
male forming die 54. Depending upon the thickness of
the article 80, the inner profile of the female forming die
64 may be slightly larger than the outer profile of the male
forming die 54 so as to accommodate the article 80 ther-
ebetween. As shown, the female forming die 64 includes
a first, larger diameter cavity portion 66 sized and shaped
to accommodate at least a portion of the male forming
die’s body section 56 and a second, smaller diameter
cavity portion 68 sized and shaped to accommodate at
least a portion of the male forming die’s neck section 62.
A shoulder 70, resembling the shoulder 60 of the male
forming dies 54, extends radially between the first and
second cavity portions 66 and 68.
[0023] After the sleeve-like article 80 is formed, for ex-
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ample on a mandrel, it may be placed around the male
forming die 54. Once on the male forming die 54, the
article may be held against the body section 56 of the die
54 with a cinching or retaining device 72 that may be
comprised of piece of sheet metal 74 and clamps or buck-
les 76. Any other suitable means for holding the article
80 against the die 54 may be used as well.
[0024] As illustrated in Fig. 7, in order to form the
sleeve-like article 80 into the braid cover 14, one or more
end portions of the male forming die 54 with the article
80 placed therearound may be inserted into one or more
female forming dies 64. The ends 82 and 84 of the article
80 are located and compressed between the male form-
ing die 54 and one or more female forming dies 64. As
shown in Fig. 7, the dies 54 and 64 may be aligned with
one another and a force F applied in an axial direction to
bring the dies 54 and 64 together with the article 80 ther-
ebetween. In one embodiment, the dies 54 and 64 are
placed in a press (e.g., hydraulic, pneumatic or mechan-
ical press) which generates the force F. In such an em-
bodiment, one female forming die 64 may be mounted
to a base of the press and a second female forming die
64 may be mounted to the press’s ram. The male forming
die 54 may be aligned and placed therebetween. Once
in the male forming die 54 is in position, the ram may be
extended thereby compressing the male forming die 54
and article 80 between the two female forming dies 64
like shown in Fig. 7. When the ram is retracted, the re-
taining device 72 may be removed from around the
sleeve 80 and the sleeve 80, which is now in the form of
the braid cover 14, may be removed from the male form-
ing die 54. One of the formed ends 28 or 30 may be
slightly expanded in order to remove the braid cover 14
from the die 54. The material forming the end 28 or 30
may have "memory" and once removed from the die 54,
the end 28 or 30 may generally contract back to the di-
ameter it was formed into between the dies 54 and 64.
[0025] When the braid cover 14 has two formed ends
28 and 30, as shown in the figures, it is contemplated
that the ends 28 and 30 may either me formed simulta-
neously or may be formed one at a time. Additionally, the
braid cover 14 may only have one formed end 28 or 30.
Further yet, it is within the scope of this invention that the
braid cover 14 may be formed by intertwining the bundles
32 of wire filaments 78 onto a mandrel having a profile
resembling the male forming die 54, as opposed to con-
structing a sleeve-like article 80 and then pressing the
article 80 into shape with the dies 54 and 64.
[0026] Upon the formation of the sleeve 80 into the
braid member 14, the braid member 14 may be assem-
bled with the remainder of the coupler 10 as in Figs. 1-3.
[0027] From the foregoing, it will be seen that this in-
vention is one well adapted to attain all the ends and
objects hereinabove set forth together with other advan-
tages which are obvious and which are inherent to the
structure. It will be understood that certain features and
sub combinations are of utility and may be employed with-
out reference to other features and sub combinations.

This is contemplated by and is within the scope of the
claims. Since many possible embodiments of the inven-
tion may be made without departing from the scope there-
of, it is also to be understood that all matters herein set
forth or shown in the accompanying drawings are to be
interpreted as illustrative and not limiting.
[0028] In particular, it is envisaged that claims may be
made to the braid cover being formed into shape over a
forming die.
[0029] Further, said braid cover may be formed into
shape over a male forming die having a body section with
a first cross-sectional area and a neck section with a sec-
ond cross-sectional area that is less than said first cross-
sectional area.
[0030] Further, said braid cover may formed into shape
by placing it over said male forming die and inserting said
male forming die into a female forming die having a first
cavity shaped for receiving at least a portion of said male
forming die body section and a second cavity shaped for
receiving at least a portion of said male forming die neck
section.
[0031] It is also envisaged that claims may be drawn
to the cover further including a second end section form-
ing a second neck and a second shoulder extending ra-
dially between said body section and said second neck.
[0032] Further said cover may be self supporting be-
tween said shoulders.
[0033] Further, said body section and said first neck
may be generally cylindrical in shape.
[0034] Further said cover may be formed into shape
over a forming die.

Claims

1. A coupler (10) for use in an exhaust system, said
coupler (10) comprising:

a flexible bellows member (12) made of metallic
material and having a generally cylindrical and
repeatedly corrugated (24) shape;
an outer braid cover (14) surrounding an outer
periphery of said bellows member (12); and
a retainer (48, 50) for combining end parts (20,
22) of said bellows member (12) and said braid
cover (14);
characterised in that said braid cover (14) is
formed into a predetermined shape prior to as-
sembly with said coupler (10) such that a portion
of said braid cover (14) is maintained at a pre-
determined space from corrugations (24) of said
bellows member (12), said braid cover (14) in-
cluding a body section (36) having a first diam-
eter, an end section (28, 30) forming a neck (44)
having a second diameter that is less than said
first diameter and a shoulder (42) extending ra-
dially between said body section (36) and said
neck (44) wherein said shoulder (42) is generally
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perpendicular to said neck (44) and is spaced
apart from and not in contact with endmost cor-
rugations (24) of said bellows member (12), and
wherein
said body section (36) of said braid cover (14)
is self supporting and does not require support
means for maintaining said predetermined
space from said corrugations (24).

2. The coupler (10) of claim 1, wherein said braid cover
(14) has a plurality of openings (34) defined by
groups of four adjacent metal wire bundles (32) and
wherein a total opening of all said apertures (34) is
set within a range of about 0.5% to 15% with respect
to the overall area of an outer surface of said braid
cover (14).

3. The coupler (10) of any of the previous claims,
wherein a thermally insulating air gap (46) is defined
between said braid cover (14) and said bellows
member (12) in order to maintain heat within exhaust
gas flowing through said coupler (10).

4. The coupler (10) of claim 3, wherein said braid cover
(14) acts as a thermally insulating layer surrounding
said air gap (46).

5. The coupler (10) of any of the previous claims,
wherein said braid cover (14) is not in contact with
any of said bellows member corrugations (24).

6. A method of manufacturing the braid cover (14) of
the exhaust system coupler (10) according to claim
1, said method comprising the steps of:

providing a plurality of wire filaments (78);
intertwining said wire filaments (78) to form a
sleeve (80) having first and second ends (82,
84);
forming at least one end (82, 84) of said sleeve
(80) into shape using a forming die (54, 64) such
that said end (82, 84) includes a circumferential
neck portion (44) and a shoulder (42) that is gen-
erally perpendicular to a body portion (36) of the
cover member (14).

7. The method of claim 6, wherein said forming die is
a male forming die (54) that includes a body (56) with
a first cross-sectional area and a neck (62) with a
second cross-sectional area being less than said first
cross-sectional area.

8. The method of claim 7 further comprising the step
of inserting said male forming die (54) with said
sleeve (80) wrapped therearound into a female form-
ing die (64) having a first cavity (66) shaped for re-
ceiving at least a portion of said male forming die
body (56) and a second cavity (68) shaped for re-

ceiving at least a portion of male forming die neck
(62).

9. The method of claim 8, wherein said sleeve (80) is
compressed between said male (54) and female (64)
forming dies such that at least one sleeve end (82,
84) takes the general shape of an outer surface of
said male mold member (54).

10. The method of any of claims 8 or 9, wherein said
male forming die (54) and female forming die (64)
are joined together in a press with a portion of said
sleeve (80) being captured therebetween.

11. The method of any of claims 6 to 10, wherein said
wire filaments (78) are braided onto a mandrel to
form said sleeve (80).

Patentansprüche

1. Ein Koppler (10) zur Verwendung in einem Abgas-
system, wobei der Koppler (10) Folgendes beinhal-
tet:

ein flexibles Balgelement (12), das aus metalli-
schem Material gefertigt ist und eine im Allge-
meinen zylindrische und wiederholt gewellte
(24) Form aufweist;
einen geflochtenen Außenmantel (14), der ei-
nen Außenumfang des Balgelements (12) um-
gibt; und
eine Halterung (48, 50) zum Vereinigen von
Endteilen (20, 22) des Balgelements (12) und
des geflochtenen Mantels (14);
dadurch gekennzeichnet, dass der geflochte-
ne Mantel (14) vor dem Zusammenbau mit dem
Koppler (10) so zu einer vorbestimmten Form
gebildet wird, dass ein Teil des geflochtenen
Mantels (14) in einem vorbestimmten Abstand
von den Wellungen (24) des Balgelements (12)
gehalten wird, wobei der geflochtene Mantel
(14) einen Körperteilabschnitt (36) mit einem
ersten Durchmesser, einen Endteilabschnitt
(28, 30), der einen Hals (44) mit einem zweiten
Durchmesser bildet, der kleiner als der erste
Durchmesser ist, und eine Schulter (42), die sich
radial zwischen dem Körperteilabschnitt (36)
und dem Hals (44) erstreckt, umfasst, wobei sich
die Schulter (42) im Allgemeinen senkrecht zu
dem Hals (44) befindet und von den letzten Wel-
lungen (24) des Balgelements (12) mit Abstand
angeordnet ist und nicht in Kontakt mit diesen
ist, und wobei
der Körperteilabschnitt (36) des geflochtenen
Mantels (14) selbsttragend ist und keine Stütz-
mittel zum Halten des vorbestimmten Abstands
von den Wellungen (24) benötigt.
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2. Koppler (10) gemäß Anspruch 1, wobei der gefloch-
tene Mantel (14) eine Vielzahl von Öffnungen (34)
aufweist, die durch Gruppen aus vier benachbarten
Metalldrahtbündeln (32) definiert werden, und wobei
eine Gesamtöffnung all der Durchlässe (34) inner-
halb eines Bereichs von etwa 0,5 % bis 15 % mit
Bezug auf den Gesamtbereich einer äußeren Ober-
fläche des geflochtenen Mantels (14) festgelegt ist.

3. Koppler (10) gemäß einem der vorhergehenden An-
sprüche, wobei ein thermisch isolierender Luftzwi-
schenraum (46) zwischen dem geflochtenen Mantel
(14) und dem Balgelement (12) definiert wird, um
Hitze in dem Abgas, das durch den Koppler (10)
strömt, zu halten.

4. Koppler (10) gemäß Anspruch 3, wobei der gefloch-
tene Mantel (14) als eine thermisch isolierende
Schicht wirkt, die den Luftzwischenraum (46) um-
gibt.

5. Koppler (10) gemäß einem der vorhergehenden An-
sprüche, wobei der geflochtene Mantel (14) nicht in
Kontakt mit einer der Wellungen (24) des Balgele-
ments ist.

6. Ein Verfahren zum Herstellen des geflochtenen
Mantels (14) des Abgassystemkopplers (10) gemäß
Anspruch 1, wobei das Verfahren die folgenden
Schritte beinhaltet:

Bereitstellen einer Vielzahl von Drahtfilamenten
(78);
Verflechten der Drahtfilamente (78), um eine
Hülse (80) mit einem ersten und zweiten Ende
(82, 84) zu bilden;
Ausbilden mindestens eines Endes (82, 84) der
Hülse (80) zur Form unter Verwendung eines
Formwerkzeugs (54, 64), so dass das Ende (82,
84) einen Umfangshalsteil (44) und eine Schul-
ter (42), die im Allgemeinen senkrecht zu einem
Körperteil (36) des Mantelelements (14) ist, um-
fasst.

7. Verfahren gemäß Anspruch 6, wobei das Formwerk-
zeug ein eingreifendes Formwerkzeug (54) ist, das
einen Körper (56) mit einem ersten Querschnittsbe-
reich und einen Hals (62) mit einem zweiten Quer-
schnittsbereich, der kleiner als der erste Quer-
schnittsbereich ist, umfasst.

8. Verfahren gemäß Anspruch 7, das ferner den Schritt
des Einfügens des eingreifenden Formwerkzeugs
(54) mit der darum gewickelten Hülse (80) in ein auf-
nehmendes Formwerkzeug (64) mit einem ersten
Hohlraum (66), der zum Aufnehmen von mindestens
einem Teil des Körpers des eingreifenden Form-
werkzeugs (56) geformt ist und einem zweiten Hohl-

raum (68), der zum Aufnehmen von mindestens ei-
nem Teil des Halses (62) des eingreifenden Form-
werkzeugs geformt ist, beinhaltet.

9. Verfahren gemäß Anspruch 8, wobei die Hülse (80)
zwischen dem eingreifenden (54) und aufnehmen-
den (64) Formwerkzeug so zusammengedrückt ist,
dass mindestens ein Hülsenende (82, 84) die allge-
meine Form einer äußeren Oberfläche des eingrei-
fenden Formelements (54) annimmt.

10. Verfahren gemäß einem der Ansprüche 8 oder 9,
wobei das eingreifende Formwerkzeug (54) und auf-
nehmende Formwerkzeug (64) in einer Presse mit
einem Teil der Hülse (80) dazwischen erfasst zu-
sammengefügt werden.

11. Verfahren gemäß einem der Ansprüche 6 bis 10,
wobei die Drahtfilamente (78) auf einen Dorn ge-
flochten werden, um die Hülse (80) zu bilden.

Revendications

1. Un coupleur (10) pour son utilisation dans un systè-
me d’échappement, ledit coupleur (10) comprenant :

un élément de soufflet flexible (12) réalisé en
matériau métallique et présentant un profil gé-
néralement cylindrique et à ondulations répé-
tées (24) ;
une gaine à tressage externe (14) entourant une
périphérie externe dudit élément de soufflet
(12) ; et
un dispositif de retenue (48, 50) pour combiner
des parties d’extrémité (20, 22) dudit élément
de soufflet (12) et ladite gaine à tressage (14) ;
caractérisé en ce que ladite gaine à tressage
(14) est formée en un profil prédéterminé préa-
lablement à l’assemblage avec ledit coupleur
(10) de telle sorte qu’une portion de ladite gaine
à tressage (14) soit maintenue à un espace pré-
déterminé par rapport à des ondulations (24) du-
dit élément de soufflet (12), ladite gaine à tres-
sage (14) incluant une section de corps (36) pré-
sentant un premier diamètre, une section d’ex-
trémité (28, 30) formant un col (44) présentant
un deuxième diamètre qui est inférieur audit pre-
mier diamètre et un épaulement (42) s’étendant
radialement entre ladite section de corps (36) et
ledit col (44) dans lequel ledit épaulement (42)
est généralement perpendiculaire audit col (44)
et est espacé à l’écart de et de manière à ne
pas être en contact avec des ondulations les
plus extrêmes (24) dudit élément de soufflet
(12), et dans lequel ladite section de corps (36)
de ladite gaine à tressage (14) est autoportante
et ne requiert pas de moyens de support pour
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maintenir ledit espace prédéterminé par rapport
auxdites ondulations (24).

2. Le coupleur (10) de la revendication 1, dans lequel
ladite gaine à tressage (14) présente une pluralité
d’ouvertures (34) définies par des groupes de quatre
faisceaux de fils métalliques adjacents (32) et dans
lequel une ouverture totale de l’ensemble desdits
orifices (34) est située à l’intérieur d’un intervalle al-
lant d’environ 0,5 % à 15 % par rapport à l’aire globale
d’une surface externe de ladite gaine à tressage
(14).

3. Le coupleur (10) de n’importe lesquelles des reven-
dications précédentes, dans lequel une lame d’air
thermo-isolante (46) est définie entre ladite gaine à
tressage (14) et ledit élément de soufflet (12) afin de
maintenir la chaleur à l’intérieur du gaz d’échappe-
ment s’écoulant à travers ledit coupleur (10).

4. Le coupleur (10) de la revendication 3, dans lequel
ladite gaine à tressage (14) fait office de couche ther-
mo-isolante entourant ladite lame d’air (46).

5. Le coupleur (10) de n’importe lesquelles des reven-
dications précédentes, dans lequel ladite gaine à
tressage (14) n’est en contact avec aucune desdites
ondulations d’élément de soufflet (24).

6. Un procédé de fabrication de la gaine à tressage
(14) du coupleur de système d’échappement (10)
selon la revendication 1, ledit procédé comprenant
les étapes consistant :

à fournir une pluralité de filaments de fil (78) ;
à entrelacer lesdits filaments de fil (78) afin de
former un manchon (80) présentant des premiè-
re et deuxième extrémités (82, 84) ;
à former au moins une extrémité (82, 84) dudit
manchon (80) en un profil à l’aide d’une matrice
de formage (54, 64) de telle sorte que ladite ex-
trémité (82, 84) inclue une portion de col circon-
férentiel (44) et un épaulement (42) qui est gé-
néralement perpendiculaire à une portion de
corps (36) de l’élément de gaine (14).

7. Le procédé de la revendication 6, dans lequel ladite
matrice de formage est une matrice de formage mâle
(54) qui inclut un corps (56) avec une première aire
en coupe transversale et un col (62) avec une
deuxième aire en coupe transversale qui est infé-
rieure à ladite première aire en coupe transversale.

8. Le procédé de la revendication 7 comprenant en sus
l’étape consistant à insérer ladite matrice de formage
mâle (54) avec ledit manchon (80) enroulé autour
de celle-ci dans une matrice de formage femelle (64)
présentant une première cavité (66) profilée pour re-

cevoir au moins une portion dudit corps de matrice
de formage mâle (56) et une deuxième cavité (68)
profilée pour recevoir au moins une portion du col
de matrice de formage mâle (62).

9. Le procédé de la revendication 8, dans lequel ledit
manchon (80) est comprimé entre lesdites matrices
de formage mâle (54) et femelle (64) de telle sorte
qu’au moins une extrémité de manchon (82, 84)
prenne le profil général d’une surface externe dudit
élément de moule mâle (54).

10. Le procédé de n’importe lesquelles des revendica-
tions 8 ou 9, dans lequel lesdites matrice de formage
mâle (54) et matrice de formage femelle (64) sont
jointes ensemble dans une presse avec une portion
dudit manchon (80) qui est capturée entre elles.

11. Le procédé de n’importe lesquelles des revendica-
tions 6 à 10, dans lequel lesdits filaments de fil (78)
sont tressés sur un mandrin afin de former ledit man-
chon (80).
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