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Description

[0001] The present invention relates to an exhaust
manifold for an internal combustion engine.

[0002] Exhaust manifolds for internal combustion en-
gines comprising an elongate hollow body provided with
a plurality of openings that can be connected to respec-
tive exhaust ducts obtained on the cylinder head, an ex-
haust outlet adapted to be connected to an exhaust duct
of the vehicle, and a plurality of studs or flanges for se-
curing the manifold to the cylinder head by means of
threaded fastening members, are known.

[0003] The openings and the fastening studs or flang-
es are generally bounded at the front by a common,
plane support surface adapted to cooperate in a fluid-
tight manner with the cylinder head via the interposition
of a gasket. Moreover, the threaded fastening members
are, for constructional reasons (in connection with the
cylinder head) normally disposed on opposite sides of
each opening.

[0004] These known manifolds have, however, a
drawback due to the fact that the contact pressure be-
tween the manifold and the cylinder head is not uniform-
ly distributed over the contact surface, but tends to be
concentrated at the location of the fastening members
and to be smaller in the intermediate zones in which, as
mentioned above, the openings are typically disposed.
This reduction of the contact pressure may cause a loss
of fluid-tightness between the openings and the cylinder
head with a resultant leakage of exhaust gases.
[0005] In order at least partially to resolve this prob-
lem, it has been attempted to bring the points at which
the manifold is fastened to the cylinder head as close
as possible to the openings and to increase, where pos-
sible, the number of fastening members; this entails de-
sign constraints when designing the head. As it is nec-
essary to provide appropriate solid walls for the provi-
sion of the fastening holes of the manifold adjacent to
the exhaust ducts, the cooling ducts have to be de-
signed such that they are at least partially spaced from
the exhaust ducts, with adverse effects on the cooling
of the head. In addition, increasing the dimensions and
number of the fastening members has adverse effects
on the thermal behaviour of the manifold which under-
goes a heat expansion differing from that of the cylinder
head and must therefore be free to move with respect
to the latter; this sliding is prevented by the friction be-
tween the two bodies which is the greater the higher the
force urging the manifold towards the cylinder head with
the result, therefore, that higher thermal stresses corre-
spond to greater fastening loads.

[0006] US 5,887,428 discloses a header wherein a
plurality of pipes are welded by an extremity to corre-
sponding holes in a plate, the welds being on the oppo-
site side of the plate with respect to the pipes and being
ground flat to define a common plane, so to connect the
header to the cylinders head without the use of gaskets.
[0007] Theobjectofthe presentinventionisto provide
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an exhaust manifold for an internal combustion engine,
whose constructional characteristics make it possible to
resolve the problems of the prior artin a simple and eco-
nomic manner.

[0008] This object is achieved by the present inven-
tion which relates to an exhaust manifold according to
claim 1.

[0009] Further characteristic features of the present
invention are set out in detail in the following description
of a non-limiting embodiment thereof, made with refer-
ence to the accompanying drawings in which:

Fig. 1 is a side view of a preferred embodiment of
the manifold of the invention;

Fig. 2 is a view of the manifold of Fig. 1 from below;
Fig. 3 is a cross-section along the line llI-1ll of Fig.
1, on an enlarged scale and with parts removed for
clarity, of the manifold secured on a cylinder head;

[0010] Fig. 1 shows an exhaust manifold 1 for an in-
ternal combustion engine of a vehicle, of which a cylin-
der head 10 is shown partially in Fig. 3.

[0011] The manifold 1 comprises an elongate body 2
provided with a front wall 5, two side walls 6, 7 and a
base wall 8 bounding a longitudinal cavity shown by 3
in Fig. 3. In the vicinity of a first end 2a of the body 2,
the manifold 1 comprises an exhaust outlet 4 rigid with
the body 2 and adapted to be connected to an exhaust
duct of the vehicle which is known and is not therefore
shown.

[0012] The front wall 5 is provided with a plurality of
openings 9, communicating with the cavity 3, each of
which is adapted to be connected, in operation, to a re-
spective exhaust duct 11 obtained on the cylinder head
10 (or to a pair of ducts 11 associated with the exhaust
valves of a cylinder in the case of an engine with four
valves per cylinder). The openings 9, as shown in Fig.
2, are in particular aligned with one another and spaced
along the front wall 5 and each opening has a substan-
tially rectangular aperture 12 surrounded externally by
a respective annular sealing surface 13. The openings
9 are separated from one another by transverse recess-
es 14 of the front wall 5 such that the annular sealing
surfaces 13 are disposed to project and form the sole
support surfaces of the manifold 1 with respect to the
head 10.

[0013] A plurality of flanges 15 for securing the man-
ifold 1 to the cylinder head 10 by bolts 16 obtained rigidly
with the body 2 extend laterally from the side walls 6 and
7 in a projecting manner.

[0014] The flanges 15 each have a fastening portion
17 in the form of a circular plate, parallel to the annular
sealing surfaces 13 and disposed in the vicinity of the
front wall 5, and a stiffening portion 18 which rigidly con-
nects an edge of the fastening portion 17 to the body 2
and is substantially formed by a pair of triangular walls
19 disposed on the sides of the portion 17.

[0015] Each of the flanges 15 has, on the portion 17,
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a through hole 20 adapted to be engaged by a respec-
tive bolt 16 (Fig. 3) for fastening the manifold 1 to the
cylinder head 10. Fig. 3 also shows how the diameter of
the holes 20 is conveniently greater than the diameter
of the bolts 16 so as to enable differential heat expan-
sions of the manifold 1 with respect to the cylinder head
without generating excess stresses or deformations.
[0016] In further detail, the manifold 1 comprises a
first pair of flanges 15 disposed at the first end 2a of the
body 2, a second pair of flanges 15 disposed at a second
end 2b of the body 2 and a plurality of intermediate pairs
of flanges 15 disposed at the location of the respective
recesses 14; the flanges of each pair are disposed on
laterally opposing sides of the elongate member 2, sym-
metrically with respect to a median longitudinal plane o
of the manifold 1.

[0017] The portions 17 of the flanges 15 and the an-
nular sealing surfaces 13 are disposed in two different
planes; the front surfaces 21 are in particular substan-
tially flush with the recesses 14 so as to remain spaced,
in operation, from the cylinder head 10.

[0018] The manifold 1 is mounted on the cylinder
head 10 with the interposition of a sealing gasket 22
(Fig. 3) advantageously formed from a single member
of sheet material clamped in operation between the an-
nular sealing surfaces 13 and the head 10 and provided
with apertures at the location of the apertures 12 of the
openings 9.

[0019] The head 10 comprises a plurality of inner
cooling ducts 23 which are close to the walls of the head
10 bounding the exhaust ducts 11 (Fig. 3).

[0020] It will be appreciated that, in the manifold of the
invention, the load generated by the pull of the bolts 16
on the flanges 15 is not discharged directly from the lat-
ter to the head 10 as is the case with known manifolds,
but is transmitted to the elongate body 2 of the manifold
1 and from there to the annular sealing surfaces 13 of
the openings 9, where there is a high and comparable
specific contact pressure, thereby improving the behav-
iour of the component from the point of view of main-
taining gas-tightness.

[0021] This also makes it possible to distance the fas-
tening points of the manifold from the openings without
increasing their number or dimensions, by means of a
projecting arrangement of the flanges 15; this gives
greater freedom of design of the cylinder heads 10, mak-
ing it possible to bring the cooling ducts 23 closer to the
exhaust ducts 11 and thus to improve the cooling of the
cylinder head 10. The smaller number of fastening
members also makes it possible to contain the thermal
stress state of the manifold.

[0022] Itis evident, lastly, that modifications and var-
iations that do not depart from the scope of the claims
may be made to the exhaust manifold for an internal
combustion engine as described.

10

15

20

25

30

35

40

45

50

55

Claims

1. An exhaust manifold (1) for an internal combustion
engine of a vehicle comprising a plurality of open-
ings (9) adapted to be connected to respective ex-
haust ducts (11) obtained on a cylinder head (10)
of the engine and comprising respective annular
sealing surfaces (13) adapted to cooperate in a flu-
id-tight manner with the cylinder head (10) aboutre-
spective exhaust ducts, an exhaust outlet (4) adapt-
ed to be connected to an exhaust duct of the vehi-
cle, and a plurality of flanges (15) for securing the
manifold (1) to the cylinder head (10) via respective
threaded members (16), the annular surfaces (13)
being disposed to project with respect to the flanges
(15) such that these flanges (15) are spaced, in op-
eration, from the cylinder head (10), the manifold
(1) comprises an elongate body (2) having a front
wall (5) and two side walls (6, 7), the annular sur-
faces (13) being provided on the front wall (5) and
separated from one another by recesses (14) of this
front wall (5), characterised in that the flanges (15)
extending laterally in a projecting manner from the
side walls (6, 7).

2. A manifold as claimed in claim 1, characterised in
that the flanges (15) comprise a plate fastening por-
tion (17) parallel to the annular surfaces (13) and
disposed in the vicinity of the front wall (5) and a
stiffening portion (18) rigidly connecting an edge of
the fastening portion (17) to a respective side wall
(6, 7) of the elongate body (2).

3. A manifold as claimed in any one of the preceding
claims, characterised in that the portions (17) for
fastening the flanges (15) have respective holes
(20) engaged with radial play by the respective fas-
tening members (16).

4. A manifold as claimedin claim 1or 2, characterised

in that it comprises a first pair of flanges (15) dis-
posed at a first end of the elongate body (2), a sec-
ond pair of flanges (15) disposed at a second end
of the elongate body (2) and a plurality of interme-
diate flanges (15) disposed at the location of the re-
spective recesses (14), the flanges (15) of each pair
being disposed on laterally opposing sides of the
elongate member (2).

Patentanspriiche

1. Auspuffkrimmer (1) fur eine Brennkraftmaschine
eines Fahrzeugs, umfassend eine Vielzahl von Off-
nungen (9), an die die jeweils auf einem Zylinder-
kopf (10) der Maschine befindlichen Auspuffleitun-
gen (11) angeschlossen werden kénnen, weiter um-
fassend ringférmige Dichtungsflachen (13), die mit
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dem Zylinderkopf (10) so zusammenwirken kdn-
nen, dass die Verbindung um die betreffenden Ab-
gasleitungen fiir Fluide undurchlassig ist, einen Ab-
gasauslass (4), der an eine Abgasleitung des Fahr-
zeugs angeschlossen werden kann, sowie eine
Vielzahl von Flanschen (15), um den Kriimmer (1)
an dem Zylinderkopf (10) jeweils Uber Gewinde-
elemente (16) zu befestigen, wobei die ringférmi-
gen Flachen (13) so angeordnet sind, dass sie be-
ziglich der Flansche (15) hervorstehen, so dass
sich diese Flansche (15) im Betrieb in einen Ab-
stand von dem Zylinderkopf (10) befinden. Der
Krimmer (1) umfasst einen lang gestreckten Kor-
per (2), der eine Vorderwand (5) und zwei Seiten-
wande (6, 7) aufweist, wobei sich die ringférmigen
Flachen (13) auf der Vorderwand (5) befinden und
durch Vertiefungen (14) in dieser Vorderwand (5)
voneinander getrennt sind, dadurch gekennzeich-
net, dass sich die Flansche (15) so in seitlicher
Richtung erstrecken, dass sie aus den Seitenwan-
den hervorstehen.

Krimmer gemal Anspruch 1, dadurch gekenn-
zeichnet, dass die Flansche (15) Folgendes um-
fassen: einen Flachenverbindungsbereich (17), der
parallel zu den ringférmigen Flachen (13) steht und
nahe der Vorderwand (5) angeordnet ist und einen
Versteifungsbereich (18), der eine Kante des Ver-
bindungsbereichs (17) starr mit der jeweiligen Sei-
tenwand (6, 7) des lang gestreckten Korpers (2)
verbindet.

Krimmer gemaf einem der vorstehenden Anspri-
che, dadurch gekennzeichnet, dass die Bereiche
(17) zum Verbinden der Flansche (15) jeweils L6-
cher (20) aufweisen, mit denen die jeweiligen Befe-
stigungselemente (16) mit einem Radialspiel in Ein-
griff sind.

Kriimmer gemaf Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass er Folgendes umfasst: ein er-
stes Paar von Flanschen, das an einem ersten En-
de des lang gestreckten Korpers (2) angeordnet ist,
ein zweites Paar von Flanschen (15), das an einem
zweiten Ende des lang gestreckten Kérpers (2) an-
geordnet ist, und eine Vielzahl von dazwischen be-
findlichen Flanschen (15), die an den Stellen der je-
weiligen Vertiefungen (14) angeordnet sind, wobei
die Flansche (15) eines jeden Paars auf seitlich ge-
genlberliegenden Seiten des lang gestreckten Ele-
ments (2) angeordnet sind.

Revendications

Collecteur d'échappement (1) pour un moteur a
combustion interne d'un véhicule comprenant plu-
sieurs ouvertures (9) aptes a étre reliées a des con-
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duits d'échappement respectifs (11) obtenus sur
une culasse (10) du moteur et comprenant des sur-
faces d'étanchéité annulaires respectives (13) ap-
tes a coopérer d'une maniére étanche au fluide
avec la culasse (6) autour de conduits d'échappe-
ment respectifs, une sortie d'échappement (4) apte
a étre reliée a un conduit d'échappement du véhi-
cule, et plusieurs brides (15) pour fixer le collecteur
(1) a la culasse (10) par des éléments filetés res-
pectifs (16), les surfaces annulaires (13) étant dis-
posées d'une maniere saillante relativement aux
brides (15) de sorte que ces brides (15) sont espa-
cées, en cours de fonctionnement, de la culasse
(10), le collecteur (1) comprend un corps oblong (2)
présentant une paroi frontale (5) et deux parois la-
térales (6, 7), les surfaces annulaires (13) étant pré-
vues sur la paroi frontale (5) et étant séparées l'une
de l'autre par des évidements (14) de cette paroi
frontale (5), caractérisé en ce que les brides (15)
s'étendent latéralement d'une maniére saillante a
partir des parois latérales (6, 7).

Collecteur selon la revendication 1, caractérisé en
ce que les brides (15) comprennent une portion de
fixation de plaque (17) parallele aux surfaces annu-
laires (13) et disposée au voisinage de la paroi fron-
tale (5) ainsi qu'une portion de renfort (18) reliant
rigidement un bord de la portion de fixation (17) a
une paroi latérale respective (6, 7) du corps oblong

).

Collecteur selon l'une des revendications précé-
dentes, caractérisé en ce que les portions (17)
pour la fixation des brides (15) présentent des trous
respectifs (20) dans lesquels s'engagent avec un
jeu radial, les éléments de fixation respectifs (16).

Collecteur selon la revendication 1 ou 2, caractéri-
sé en ce qu'il comprend une premiére paire de bri-
des (15) disposées a une premiére extrémité du
corps oblong (2), une seconde paire de brides (15)
disposées a une seconde extrémité du corps
oblong (2) et plusieurs brides intermédiaires (15)
disposées a I'emplacement des évidements res-
pectifs (14), les brides (15) de chaque paire étant
disposées sur des cétés latéralement opposés de
I'élément oblong (2).
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