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Description

TECHNICAL FIELD

[0001] The presentinvention relates to an exhaust as-
sembly for optimising the performances of internal com-
bustion engines of the aspirated type for motorcars.
[0002] In particular, the present invention relates to an
exhaust assembly for optimising the performance of a
normally aspirated internal combustion engine with at
least 10 cylinders split into two cylinder heads.

BACKGROUND ART

[0003] An exhaust assembly for optimising the per-
formances of an internal combustion engine for motor-
cars is known, in which the exhaust unit comprises two
exhaust gas conveying devices, each of which has a
manifold and at least five tubes, each of which is fastened
to a fastening flange to a respective cylinder and is con-
nected to the manifold in common to the five tubes.
[0004] Theexhaustassembly described above hasthe
drawback of being particularly cumbersome, due to the
high number of tubes and being difficult to install in the
engine bay of a motorcar due to the reduced available
space. These difficulties are amplified by the fact that, in
order to optimise the performances of the internal com-
bustion engine, it is suitable for the tubes to have the
same dynamic behaviour in relation to resistance to ex-
haust gas flow output by the respective cylinders. Gen-
erally, the dynamic balance between the various tubes
is obtained by adopting essentially the same length for
all tubes and maintaining the aforesaid tubes as straight
as possible.

DISCLOSURE OF INVENTION

[0005] The object of the present invention is to make
an exhaust assembly for optimising the performances of
internal combustion engines of the aspirated type for mo-
torcars which is free from the aforesaid drawbacks with-
out for this negatively effecting the performances of the
internal combustion engine.

[0006] According to the present invention, an exhaust
assembly for optimising the performances of an internal
combustion engine, in particular of an engine of the as-
pirated type with at least ten cylinders split into two cyl-
inder heads, each cylinder head being provided with at
leastfive cylinders, the exhaust assembly comprising two
exhaust gas conveying devices, wherein each device
comprises a manifold and at least five tubes, each of
which has a fastening flange to a respective cylinder and
is connected to the manifold; the exhaust assembly being
characterised in that each tube of a device has a dif-
ferent length and a different shape from the other tubes
of the same device; the tubes having a shorter length
extend along a more tortuous path than the path of the
tubes having a longer length.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Forabetter understanding of the presentinven-
tion, a preferred embodiment will now be described only
by way of non-limitative example, and with reference to
the accompanying drawings, in which:

- figure 1 is a perspective view, with parts removed
for clarity, of the exhaust assembly made according
to the present invention; and

- figure 2 is a perspective view, with parts removed
for clarity, of a variant of the exhaust assembly in
figure 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0008] With reference to figure 1, number 1 indicates
as a whole an exhaust unit for optimising the perform-
ances of internal combustion engines of the aspirated
type for motorcars. The internal combustion engine of
the known type is not shown in the accompanying figures
and comprises two cylinder heads, along which five cyl-
inders are aligned. Assembly 1 comprises two devices 2
for conveying exhaust gas of a respective cylinder head.
Each device 2 is associated to a corresponding cylinder
head and comprises a manifold 3 and five tubes 4, each
of which has on one first end a flange 5 for coupling the
tube 4 to a corresponding cylinder and a second end
connected to manifold 3 by means of a releasable at-
tachment 6 of the known type.

[0009] Tubes 4 have a circular cross section, which is
kept constant for the entire length of tubes 4 and which
has a diameter from 40 to 45 mm, and are formed by a
plurality of curved segments and straight segments
joined together. The respective lengths and also the re-
spective shapes of the five tubes 4 of a same device 2
differ one from the other.

[0010] Flanges 5 of a same device 2 are arranged at
different distances from manifold 3 and, consequently,
tubes 4 are of differentlength, but thanks to the numerous
curved segments and to the different shapes conferred
to tubes 4, the lengths of tubes 4 vary in a range lower
than the range existing between the distance laying be-
tween manifold 3 and the flange 5 most distant from man-
ifold 3 and the distance laying between manifold 3 and
the flange 5 closest to manifold 3.

[0011] In other words, the longer tube 4, the straighter
tube 4, while the shorter tube 4, the more curved seg-
ments are present, or rather the curved segments have
a higher curvature. In this way, the load losses generated
in a long and relatively straight tube 4 are essentially
equaltothe load losses of shorter tube 4 developed along
a more tortuous path. This allows the exhaust gases ex-
pelled by the cylinders of one cylinder head to reach man-
ifold 3 at the same time regardless of tube 4 along which
the exhaust gases are conveyed.

[0012] In essence, each device 2 comprises tubes 4
whose length is different from that of the other tubes 4
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and in which the difference of length is comprised in a
certain range. Within this range, minor load loss com-
pensations are possible thanks to the different confor-
mation of the curved segments associated to tubes 4.
Indeed, the curved segments of short tubes 4 have a
higher curvature with respect to the curvature of the
curved segments of long tubes 4 so as to allow, on one
hand, to contain the differences of length of tubes 4 and
to uniform the load losses of the tubes 4 themselves. In
addition to this, the curved segments and the straight
segments of each tube 4 may be selected according to
the conformation which minimises the dimensions of de-
vice 2. With this regard, each flange 5 is fixed directly to
a curved end segment 7 of each tube 4 which determines
a sudden deviation of path with respect to the ideal axis
of flange 5. This feature is common to all tubes 4 and is
particularly effective in containing the dimensions of each
device 2.

[0013] Eachtube4hasastraightend segment8, which
is arranged on the opposite end of curved segment 7 and
which converges into manifold 3, which has a union 9, in
which the five tubes 4 are inserted and to which the tubes
4 are secured by means of releasable attachment 8.
[0014] Figure 2 shows a device 2 made according to
a variant which envisages the non-releasable fastening
of tubes 4 to manifold 3. In this case, tubes 4 are welded
directly to union 9.

[0015] As apparent from the described above, the ad-
vantages which derive from the present invention essen-
tially consist in containing dimensions without compro-
mising optimisation of the performances of the internal
combustion engine with respect, for example, to a
straight tube exhaust assembly. If tubes 4 are connected
by means of releasable attachment 8, assembly 1 is eas-
ier to install because the engine does not need to be
extracted from the engine bay for assembly and disas-
sembly of assembly 1.

Claims

1. Anexhaustassembly for optimising the performanc-
es of an internal combustion engine, in particular of
an engine of the aspirated type with at least ten cyl-
inders split into two cylinder heads, each cylinder
head being provided with at least five cylinders, the
exhaust assembly (1) comprising two exhaust gas
conveying devices (2), wherein each device (2) com-
prises a manifold (3) and at least five tubes (4), each
of which has a fastening flange (5) to a respective
cylinder and is connected to the manifold (3); the
exhaustassembly being characterised in that each
tube (4) of a device (2) has a different length and a
different shape from the other tubes (4) of the same
device (2); the tubes (4) having a shorter length ex-
tending along a more tortuous path than the path of
the tubes (4) having a longer length.
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2. An assembly according to claim 1, characterised
in that each tube (4) has a plurality of curved seg-
ments and a plurality of straight segments.

3. An assembly according to claim 1 or 2, character-
ised in that each tube (4) has a constant cross sec-
tion for its entire length.

4. An assembly according to claim 3, characterised
in that all the tubes (4) have a constant cross section.

5. Anexhaustassembly accordingto claim3or4,char-
acterised in that the circular cross section has a
diameter from 40 to 45 mm.

6. An exhaust assembly according to any of the pre-
ceding claims, characterised in that each tube (4)
has a curved end segment (7) directly fixed to said
flange (5).

7. An exhaust assembly according to any of the pre-
ceding claims, characterised in that each tube (4)
has a straight end segment (8) directly connected to
said manifold (3).

8. An exhaust assembly according to any of the pre-
ceding claims, characterised by comprising a re-
leasable attachment (6) for connecting said tubes
(4) to said manifold (3).

9. An exhaust assembly according to any of the claims
from 1to 7, characterised in that said tubes (4) are
connected to the manifold (3) in a non-releasable
manner.

Patentanspriiche

1. Auspuffanordnung zum Optimieren der Leistungen
eines Verbrennungsmotors, insbesondere eines
Saugmotors mit wenigstens zehn Zylindern, die auf
zwei Zylinderkopfe aufgeteilt sind, wobei jeder Zy-
linderkopf mit zumindest funf Zylindern versehen ist,
wobei die Auspuffanordnung (1) zwei Abgasfih-
rungseinrichtungen (2) umfasst, von denen jede Ein-
richtung (2) einen Sammler (3) und wenigstens funf
Rohre (4) aufweist, von denen jedes einen Befesti-
gungsflansch (5) fur einen zugehdrigen Zylinder hat
und mit dem Sammler (3) verbunden ist, wobei die
Auspuffanordnung dadurch gekennzeichnet ist,
dass jedes Rohr (4) einer Einrichtung (2) eine an-
dere Lange und eine andere Gestalt als die anderen
Rohre (4) derselben Einrichtung (2) hat, wobei die
Rohre (4) mit einer kirzeren Lange sich entlang ei-
nes gewundeneren Pfades erstrecken als der Pfad
der Rohre (4) mit einer gréReren Lénge.

2. Anordnung nach Anspruch 1,
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dadurch gekennzeichnet, dass jedes Rohr (4)
mehrere gekriimmte Segmente und mehrere gerade
Segmente aufweist.

3. Anordnung nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass jedes Rohr Uber
seine gesamte Lange einen konstanten Querschnitt
hat.

4. Anordnung nach Anspruch 3,
dadurch gekennzeichnet, dass alle Rohre (4) ei-
nen konstanten Querschnitt haben.

5. Auspuffanordnung nach Anspruch 3 oder 4,
dadurch gekennzeichnet, dass der kreisformige
Querschnitt einen Durchmesser von 40 bis 45 mm
hat.

6. Auspuffanordnung nach einem der vorhergehenden
Anspriiche,
dadurch gekennzeichnet, dass jedes Rohr (4) ein
unmittelbar an dem Flansch (5) befestigtes, ge-
kruimmtes Endsegment (7) aufweist.

7. Auspuffanordnung nach einem der vorhergehenden
Anspriiche,
dadurch gekennzeichnet, dass jedes Rohr (4) ein
unmittelbar mit dem Sammler (3) verbundenes, ge-
rades Endsegment (8) aufweist.

8. Auspuffanordnung nach einem der vorhergehenden
Anspriiche,
gekennzeichnet durch eine I6sbare Befestigung
(6) zum Verbinden der Rohre (4) mit dem Sammler

A).

9. Auspuffanordnung nach einem der Anspriche 1 bis
7,
dadurch gekennzeichnet, dass die Rohre (4) auf
eine nicht I6sbare Art und Weise mit dem Sammler
(3) verbunden sind.

Revendications

1. Ensemble d’échappement pour optimiser les perfor-
mances d'un moteur a combustion interne, en par-
ticulier d'un moteur du type a aspiration ayant au
moins dix cylindres divisés en deux culasses, cha-
gue culasse étant pourvue d’au moins cing cylindres,
'ensemble d'échappement (1) comprenant deux
dispositifs de transport de gaz d’échappement (2),
ou chaque dispositif (2) comprend une tubulure (3)
et au moins cinq tubes (4), chacun ayant une bride
de fixation (5) pour fixation a un cylindre respectif et
étant relié a la tubulure (3) ; 'ensemble d’échappe-
ment étant caractérisé en ce que chaque tube (4)
d’'un dispositif (2) a une longueur différente et une
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forme différente de celles des autres tubes (4) du
méme dispositif (2) ; lestubes (4) ayant une longueur
moins élevée s'étendantle long d'une trajectoire plus
tortueuse que la trajectoire des tubes (4) ayant une
longueur plus élevée.

Ensemble selon la revendication 1, caractérisé en
ce que chaque tube (4) comporte une pluralité de
segments incurvés et une pluralité de segments
droits.

Ensemble selon larevendication 1 ou 2, caractérisé
en ce que chaque tube (4) a une section transver-
sale constante sur toute sa longueur.

Ensemble selon la revendication 3, caractérisé en
ce que tous les tubes (4) ont une section transver-
sale constante.

Ensemble d’échappement selon la revendication 3
ou 4, caractérisé en ce que la section transversale
circulaire a un diamétre compris entre 40 et 45 mm.

Ensemble d’échappement selon I'une quelconque
des revendications précédentes, caractérisé en ce
que chaque tube (4) a un segment d’extrémité in-
curvé (7) directement fixé a ladite bride (5).

Ensemble d’échappement selon I'une quelconque
des revendications précédentes, caractérisé en ce
gue chaque tube (4) a un segment d’extrémité droit
(8) directement relié & ladite tubulure (3).

Ensemble d’échappement selon I'une quelconque
des revendications précédentes, caractérisé en ce
gu’il comprend une fixation amovible (6) pour relier
lesdits tubes (4) a ladite tubulure (3).

Ensemble d’échappement selon I'une quelconque
des revendications 1 a 7, caractérisé en ce que
lesdits tubes (4) sont reliés a la tubulure (3) de ma-
niére non amovible.
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