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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an exhaust
pipe layout structure for vehicles in which an engine hav-
ing a cylinder head disposed on an upper side thereof
and a transmission coupled to the engine are trans-
versely mounted at a front portion of a vehicle body and
in which an exhaust pipe extends from an exhaust man-
ifold coupled to a rear side of the cylinder head extends
toward the rear of the vehicle body.

2. Description of the Related Art

[0002] An exhaust pipe layout structure as described
above is known in Japanese Patent Unexamined Pub-
lication No. Hei. 5-1530(JP-A-5-1530). In this conven-
tional exhaust pipe layout structure, a power unit is
transversely mounted which comprises an engine and
a transmission which are made integral with the engine
being disposed such that the crankshaft is oriented in a
transverse direction of the vehicle body and that the ax-
es of the cylinders are inclined rearward. In addition, an
exhaust pipe having an inclined portion extending to-
ward the rear in a downward direction and a horizontal
portion extending to the rear is connected to a rear end
of an exhaust manifold coupled to a rear side of a cylin-
der head of the engine, and a catalyzer is connected to
a rear end of the exhaust pipe. The exhaust pipe is con-
nected to the exhaust manifold and the catalyzer via
flexible joints at the front and rear ends thereof, respec-
tively. The vibration of the exhaust pipe is designed to
be controlled by disposing the roll center of the power
unit and the two flexible joints in a specific positional re-
lationship.
[0003] The European patent application EP 0 875 409
shows a vehicle with an exhaust gas layout structure
according to the preamble of claim 1.
[0004] In a front-wheel-drive vehicle in which the pow-
er unit is transversely mounted, the drive shafts for driv-
ing the left and right front wheels extend in transverse
directions of the vehicle body from a rear portion of the
transmission, and the steering gear box for steering the
front wheels is disposed behind the drive shafts in such
a manner as to be oriented in a transverse direction of
the vehicle body. In this construction, when the exhaust
pipe extending from the exhaust manifold coupled to the
rear side of the cylinder head is tried to be led down-
wardly below the floor panel, since the exhaust pipe
comes to interfere with the drive shafts and the steering
gear box, it is difficult to provide a compact layout.
[0005] In addition, since the exhaust pipe is construct-
ed so as to pass behind the power unit, there is a pos-
sibility that the impact absorption effect is reduced un-
less the exhaust pipe easily buckles when the vehicle

crashes.

SUMMARY OF THE INVENTION

[0006] The present invention has been made in view
of the above circumstances, and objects thereof are to
provide a compact layout for an exhaust pipe of vehicles
in which an exhaust pipe extends from a rear side of a
transversely mounted power unit toward the rear of a
vehicle body of the vehicle, wherein the exhaust pipe is
laid out in such a manner as not to interfere with drive
shafts for front wheels and a steering gear box and to
provide a layout for an exhaust pipe wherein an exhaust
pipe is laid out in such a manner as not to interrupt the
impact absorption effect when the vehicle crashes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a side view of a front portion of a vehicle
body of a front-wheel-driven vehicle;
FIG. 2 is a partial view taken in the direction of the
arrow 2 of Fig. 1;
FIG. 3 is a partial enlarged view according to Fig. 1;
FIG. 4 is an enlarged sectional view taken along the
line 4-4 of Fig. 1;
FIG. 5 is an enlarged sectional view taken along the
line 5-5 of Fig. 4;
FIG. 6 is an enlarged sectional view taken along the
line 6-6 of Fig. 1; and
FIG. 7 is a partial cutaway view illustrating an oper-
ation of the present invention.

DETAILED DESCRIPTION OF THE PREFERED
EMBODIMENT

[0008] With a view to attaining the above objects, ac-
cording to a first feature of the invention, there is provid-
ed an exhaust pipe layout structure for vehicles in which
an engine having a cylinder head disposed on an upper
side thereof and a transmission coupled to the engine
are transversely mounted at a front portion of a vehicle
body and in which the exhaust pipe extends from an ex-
haust manifold coupled to a rear side of the cylinder
head extends toward the rear of the vehicle body, char-
acterized in that the exhaust pipe has an inclined portion
extending from the exhaust manifold toward the rear in
a downward direction, in that a drive shaft for a front
wheel extending transversely from the transmission is
disposed in front of the inclined portion and in that a
steering gear box is disposed behind the inclined por-
tion.
[0009] According to the above construction, since the
inclined portion extending from the exhaust manifold is
formed on the exhaust pipe of the engine in which ex-
haust gas is discharged rearward and since the front
wheel drive shaft and front wheel steering gear box are
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disposed in front of and behind this inclined portion, re-
spectively, the drive shaft, exhaust pipe and steering
gear box can be rationally disposed behind the engine
to save and reduce a space required therefor, while
maintaining an appropriate position of the steering gear
box relative to the front wheels.
[0010] In addition, according to a second feature of
the invention, there is provided, in addition to the struc-
ture as set forth in the first feature, an exhaust pipe lay-
out structure for vehicles, wherein a pre-catalyzer dis-
posed at a connecting portion between the exhaust
manifold and the exhaust pipe and the steering gear box
are offset vertically.
[0011] According to the above construction, when the
pre-catalyzer is moved backward together with the en-
gine and the exhaust manifold when the vehicle crash-
es, since the mutual interference between the pre-cat-
alyzer and the steering gear box is prevented which are
offset vertically, this serves to improve the impact ab-
sorption effect at the time of collision.
[0012] Furthermore, according to a third feature of the
invention, there is provided an exhaust pipe layout struc-
ture for vehicles in which an engine having a cylinder
head disposed on an upper side thereof and a transmis-
sion coupled to the engine are transversely mounted at
a front portion of a vehicle body and in which the exhaust
pipe extends from an exhaust manifold coupled to a rear
side of the cylinder head toward the rear of the vehicle
body, characterized in that the exhaust pipe has a first
inclined portion extending from the exhaust manifold to-
ward the rear in a downward direction and a second in-
clined portion extending from a lowest point at a rear
end of the first inclined portion toward the rear in an up-
ward direction, and in that a pair of flexible joints adapted
to permit the deflection of the exhaust pipe are disposed,
respectively, at the first inclined portion and the second
inclined portion which are disposed in front of and be-
hind the lowest point, respectively.
[0013] According the above construction, since the
exhaust pipe comprises the first inclined portion extend-
ing from the exhaust manifold toward the rear in the
downward direction and the second inclined portion ex-
tending from the lowest point at the rear end of the first
inclined portion toward the rear in the upward direction,
and since there are provided the flexible joints at the first
inclined portion and the second inclined portion, respec-
tively, not only can the deflection of the exhaust pipe en-
tailed by the rolling of the engine be absorbed but also
the impact absorption effect can be improved by allow-
ing the exhaust pipe to be bent into a V-shape at the
lowest point by virtue of a load applied from the front of
the vehicle when it crashes.
[0014] A first exhaust pipe 23 and a second exhaust
pipe 25 in an embodiment correspond to the exhaust
pipe of the invention, a first flexible joint 24 and a second
flexible joint 26 of the embodiment correspond to the
flexible joints of the invention, a floor panel 38 of the
embodiment corresponds to the vehicle body of the in-

vention, and a first inclined portion S1 corresponds to
the inclined portion of the invention.
[0015] A mode for carrying out the invention will be
described based on an embodiment of the invention il-
lustrated in the accompanying drawings.
[0016] Figs. 1 to 7 show one embodiment of the in-
vention, in which Fig. 1 is a side view of a front portion
of a vehicle body of a front-wheel-drive vehicle, Fig. 2
is a view seen in a direction indicated by an arrow 2 of
Fig. 1, Fig. 3 is an enlarged view showing a main portion
of Fig. 1, Fig. 4 is an enlarged sectional view taken along
the line 4-4 of Fig. 1, Fig. 5 is an enlarged sectional view
taken along the line 5-5 of Fig. 4, Fig. 6 is an enlarged
sectional view taken along the line 6-6 of Fig. 6, and Fig.
7 is a view explaining an operation of the invention.
[0017] As shown in Figs. 1 and 2, a power unit P com-
prising an in-line four-cylinder engine E disposed on the
front righthand side of a vehicle body and a transmission
T disposed on the front left-hand side thereof which are
made integral are transversely mounted on a front sub-
frame 11 formed into a quadrilateral frame-like shape
with the axis L1 of a crankshaft being oriented in a trans-
verse direction of the vehicle body and a cylinder head
12 being disposed on the upper side of the engine. The
front sub-frame 11 comprises left and right side mem-
bers 13L, 13R, a front member 14 and a rear member
15. A front portion of the engine E is supported on the
front member 14 via front mounts 16, and a rear portion
of the engine E is supported on the rear member 15 via
rear mounts 17. A left end portion of the transmission T
is supported on the left side member 13L via a pair of
side mounts 18, 19. The sub-frame 11 on which the pow-
er unit P is mounted is supported on lower surfaces of
left and right main frames 21L, 21R extending in a lon-
gitudinal direction of the vehicle body via sub-frame
mounts 20 ... provided at four corners of the sub-frame
11.
[0018] As shown in Fig. 3, an exhaust manifold 22
curved downwardly is coupled to a rear side of the cyl-
inder head 12 of the engine E, and a coupling flange 231
of a first exhaust pipe 23 is coupled to a coupling flange
411 of a pre-catalyzer 41 provided at a downstream end
of the exhaust manifold 22, an upstream end of a second
exhaust pipe 25 is coupled to a downstream end of this
first exhaust pipe 23 via a first flexible joint 24, and an
exhaust gas introduction pipe 271 of a catalyzer 27 is
coupled to a downstream end of this second exhaust
pipe 25 via a second flexible joint 26. The first exhaust
pipe 23 is formed linearly and is disposed so as to incline
toward the rear in a downward direction from a front up-
per end thereof. The second exhaust pipe 25 is curved
into an arc-like shape having a central angle of about
120 degrees, and upstream and downstream ends of
the second exhaust pipe 25 both incline upwardly. In
other words, the second exhaust pipe 25 is disposed
downwardly convexly such that a central portion thereof
becomes a lowest point B.
[0019] Thus, defined as a first inclined portion S1 is a

3 4



EP 1 057 984 B1

4

5

10

15

20

25

30

35

40

45

50

55

portion ranging from the upstream end of the first ex-
haust pipe 23 to the lowest point B of the second exhaust
pipe 25, in other words, the fist exhaust pipe 23 and a
portion of the second exhaust pipe 25 which inclines to-
ward the rear in the downward direction, while a portion
ranging from the lowest point B to the downstream end
of the second exhaust pipe 25 or a portion of the second
exhaust pipe 25 which inclines toward the rear in an up-
ward direction is defined as a second inclined portion
S2.
[0020] Left and right drive shafts 28L, 28R extend
from the transmission T in transverse directions of the
vehicle body, and distal ends of these drive shafts 28L,
28R are connected to left and right front wheels, respec-
tively. The drive shaft 28R extending rightward from the
transmission T is disposed directly in front of the first
exhaust pipe 23 and a steering gear box 29 for steering
the left and right front wheels W, W is disposed directly
behind the first exhaust pipe 23 at a height as substan-
tially high as the right drive shaft 28R. To be more spe-
cific, the right drive shaft 28R is situated more forward
than the first flexible joint 24, and the steering gear box
29 is situated more rearward than the first flexible joint
24 but more forward than the second flexible joint 26. In
addition, the pre-catalyzer 41 is disposed so as to be
offset to a higher position relative to the steering gear
box 29 which is situated behind the pre-catalyzer 41.
[0021] Next, referring to Figs. 4 and 5, the construc-
tion of the first flexible joint 24 will be described. The
construction of the second flexible joint 26 is substan-
tially identical to that of the first flexible joint 24, and
therefore the description thereof will be omitted in order
to avoid a repeated description.
[0022] The first flexible joint 24 for providing a flexible
joint between the first exhaust pipe 23 and the second
exhaust pipe 25 by fitting an inner peripheral surface of
the upstream end of the second exhaust pipe 25 over
an outer peripheral surface of the downstream end of
the first exhaust pipe 23 comprises an annular groove
232 formed in the outer peripheral surface of the first
exhaust pipe 23, a pair of ball holders 31, 31 welded to
diametrical ends of an enlarged diameter portion 251 of
the second exhaust pipe 25, a pair of balls 32, 32 adapt-
ed to fit in depressed portions 311, 311 formed in the pair
of ball holders 31, 31 and the annular groove 232, a flex-
ible bellows pipe 34 welded to the outer peripheral sur-
face of the first exhaust pipe 23 at one end thereof and
to an outer peripheral surface of the second exhaust
pipe 25 via a spacer 33 at the other end thereof, and a
rectifier tube 35 welded to an inner peripheral surface
of the first exhaust pipe 23 so as to cover a joint portion
between both the exhaust pipes 23, 25.
[0023] The first flexible joint 24 has an axis L2 (refer
to Fig. 5) passing through the centers of the pair of balls
32, 32, and the oscillation of the first exhaust pipe 23
and the second exhaust pipe 25 is permitted around the
axis L2 with these balls 32, 32 acting as a fulcrum.
[0024] In Fig 3, the axes L2 of the first flexible joint 24

and the second flexible joint 26 are disposed in a direc-
tion perpendicular to the surface of the paper illustrating
Fig. 3 thereof. Therefore, the first exhaust pipe 23 and
the second exhaust pipe 25 jointed to each other by the
first flexible joint 24 can be oscillated relatively within a
plane along the surface of the paper of Fig. 3. The roll
center C of the power unit P, the axis L2 of the first flex-
ible joint 24 and the axis L2 of the second flexible joint
26 are located on the same straight line L3 when viewed
from the side. The roll center C is an axis acting as the
center of rolling when the power unit P rolls by virtue of
the inertia force resulting from the acceleration or decel-
eration of the engine E.
[0025] As shown in Figs. 3 and 6, a mounting bracket
36 is welded to the exhaust gas introduction pipe 271 of
the catalyzer 27, and rubber bushes 37, 37 are fitted on
ends of this mounting bracket 36. Stepped bolts 39, 39
penetrating through the rubber bushes 37, 37 and a floor
panel 38 are tightened by nuts 40, 40, whereby the ex-
haust gas introduction pipe 271 of the catalyzer 27 is
fixed in such a manner as to extend along a lower sur-
face of the floor panel 38.
[0026] Thus, as shown in Fig. 7, when the engine E
is accelerated or decelerated, causing the power unit P
to roll about the roll center C rearward from a position
indicated by solid lines to a position indicated by chain
lines, the position of the roll center C is not changed,
and the position of the second flexible joint 26 provided
on the catalyzer 27 fixed to the floor panel 38 is finely
deflected forward by virtue of the elastic deformation of
the rubber bushes 37, 37. Therefore, the first flexible
joint 24 situated between the roll center and the second
flexible joint 26 deflects from the initial position to a lower
position indicated by reference numeral 24'. When this
happens, a change in angle between the first exhaust
pipe 23 and the second exhaust pipe 25 is absorbed by
the first flexible joint 24, and a change in angle between
the second exhaust pipe 25 and the catalyzer 27 is ab-
sorbed by the second flexible joint 26.
[0027] In addition, assuming that the power unit P, the
exhaust manifold 22 and the first exhaust pipe 23 are a
rigid body, since the first flexible joint 24 moves on an
arc A1 which centers on the roll center C when the power
unit P rolls, the second flexible joint 26 is slightly moved
forward by virtue of the elastic deformation of the rubber
bushes 37, 37, and the second exhaust pipe 25 follows
the movement of the first exhaust pipe 23.
[0028] Since the roll center C, the first flexible joint 24
and the second flexible joint 26 are situated on the same
straight line L3 in a neutral state, the forward movement
of the second flexible joint 26 is suppressed to a mini-
mum level when the first flexible joint 24 moves on the
arc A1. As a result of this, bending stresses generated
on the exhaust manifold 22, the first exhaust pipe 23
and the second exhaust pipe 25 when the power unit P
rolls are suppressed to a minimum level, and deflected
loads applied to the first flexible joint 24 and the second
flexible joint 26 can be suppressed to a minimum level.
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Moreover, the interruption of the rolling of the power unit
P by the exhaust system is prevented, thereby making
it possible to improve the vibration absorption proper-
ties.
[0029] Thus, the case has been described where the
power unit P rolls rearward about the roll center C,
whereby the first flexible joint 24 is deflected downward-
ly to the position 24', but the same effect can be provided
even when the power unit P rolls forward about the roll
center C, whereby the first flexible joint 24 is deflected
upwardly.
[0030] As is clear from Fig. 3, the first inclined portion
S1 which inclines toward the rear in the downward di-
rection is held between the first exhaust pipe 23 and the
second exhaust pipe 25, and the right drive shaft 28R
is disposed in front of the first inclined portion S1, while
the steering gear box 29 is disposed behind the same,
whereby the right drive shaft 28R, the first exhaust pipe
23, the second exhaust pipe 25 and the steering gear
box 29 can be laid out compactly in a narrow space be-
hind the power unit P. The steering gear box 29 is con-
nected to the front wheels W, W via tie rods, and there-
fore its position cannot be moved forward limitlessly.
Thus, when trying to dispose the first inclined portion S1
behind the steering gear box 29, a large longitudinal
space is required behind the power unit P.
[0031] In addition, when the power unit P is moved
backward by the frontal collision of the vehicle, since the
exhaust gas introduction pipe 271 of the catalyzer 27 is
fixed to the floor panel 38, a compression load is applied
to the exhaust manifold 22, the first exhaust pipe 23 and
the second exhaust pipe 25. Since the first exhaust pipe
23 and the second exhaust pipe 25 have the first inclined
portion S1 in front of the lowest point B and the second
inclined portion S2 behind the lowest point B and are
curved downwardly convexly as a whole, the first ex-
haust pipe 23 and the second exhaust pipe 25 are easily
bent into a V-shape at the lowest point B by virtue of the
compression load, whereby the impact absorption effect
can be improved. In this case, the first exhaust pipe 23
and the second exhaust pipe 25 are relatively bent at
the first flexible joint 24, and the second exhaust pipe
25 and the catalyzer 27 are relatively bent at the second
flexible joint 26, whereby the impact absorption effect
can further be improved.
[0032] Furthermore, when the power unit P is moved
backward by the frontal collision of the vehicle, since the
pre-catalyzer 41 which is moved backward together with
the power unit P is offset upwardly relative to the steer-
ing gear box 29, the interference of the pre-catalyzer 41
with the steering gear box 29 is prevented, whereby the
impact absorption effect at the time of collision can be
improved.
[0033] Moreover, since the first flexible joint 24 and
the second flexible joint 26 are disposed at positions
higher than the lowest point B of the second exhaust
pipe 25, there is eliminated a risk that the first flexible
joint 24 and the second flexible joint 26 are brought into

direct contact with a surface of a irregular road even
when the vehicle is driven on such the irregular road,
whereby the first flexible joint 24 and the second flexible
joint 26 are prevented from being damaged.
[0034] Thus, while the specific embodiment of the in-
vention has been described heretofore, the invention
may be modified in design in various ways without de-
parting from the substance of the disclosure thereof. Of
course, a structure for a left-steering vehicle can have
arrangements as well as operation and advantages
which are basically similar to those of the embodiment
of the present invention.
[0035] Thus, according to the first feature of the in-
vention, since the inclined portion extending from the ex-
haust manifold toward the rear in the downward direc-
tion is formed on the exhaust pipe of the engine in which
exhaust gas is discharged rearward and since the front
wheel drive shaft and front wheel steering gear box are
disposed in front of and behind this inclined portion, re-
spectively, the drive shaft, exhaust pipe and steering
gear box can be rationally disposed behind the engine
to save and reduce a space required therefor, while
maintaining an appropriate position of the steering gear
box relative to the front wheels.
[0036] In addition, according to the second feature of
the invention, when the pre-catalyzer is moved back-
ward together with the engine and the exhaust manifold
when the vehicle crashes, since the mutual interference
between the pre-catalyzer and the steering gear box is
prevented which are offset vertically, this serves to im-
prove the impact absorption effect at the time of colli-
sion.
[0037] Furthermore, according to the third feature of
the invention, since the exhaust pipe comprises the first
inclined portion extending from the exhaust manifold to-
ward the rear in the downward direction and the second
inclined portion extending from the lowest point at the
rear end of the first inclined portion toward the rear in
the upward direction, and since there are provided the
flexible joints at the first inclined portion and the second
inclined portion, respectively, not only can the deflection
of the exhaust pipe entailed by the rolling of the engine
be absorbed but also the impact absorption effect can
be improved by allowing the exhaust pipe to be bent into
a V-shape at the lowest point by virtue of a load applied
from the front of the vehicle when it crashes.
[0038] An exhaust pipe layout structure for vehicles
comprises a first exhaust pipe extending from an ex-
haust manifold coupled to a rear side of a cylinder head
of an engine toward the rear of a vehicle body, a second
exhaust pipe and a catalyzer which are connected to
each other with two flexible joints. A first inclined portion
inclines toward the rear in a downward direction and a
second inclined portion inclines toward the rear in an
upward direction are provided in front of and behind a
lowest point of the first and second exhaust pipes, re-
spectively, and a drive shaft for a front wheel and a steer-
ing gear box for the front wheels are disposed in front
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of and behind the first inclined portion, respectively.

Claims

1. Vehicle, comprising:

an engine (E);
a cylinder head (12) disposed on said engine
(E);
a transmission (T) coupled to said engine (E),
said engine (E) and said transmission (T) being
transversely mounted at a front portion (11) of
a vehicle body;
only at the rear side of said cylinder head (12)
an exhaust manifold (22) being coupled to the
rear side of said cylinder head (12); and
an exhaust pipe (23, 25) connected to said ex-
haust manifold (22) comprising:

a first inclined portion (S1) defined in be-
tween one end of said exhaust pipe and a
lowest point (B) and extending from said
exhaust manifold (22) toward the rear in a
downward direction;
a second portion (S2) defined on between
said lowest point (B) and the other end of
said exhaust pipe (25); a first flexible joint
(24) disposed in said first inclined portion
(S1); and
a second flexible joint (26) disposed in said
second inclined portion (S2),

characterized in that said second portion (S2) is
inclined extending toward the rear in an upward di-
rection wherein said lowest point (B) is defined in
between both ends of said exhaust pipe (23, 25), a
position of said lowest point (B) being lower than
both ends, wherein said exhaust pipe (23, 25) is ap-
proximately U-shape as a whole.

2. Vehicle according to claim 1, wherein a roll center
(C) of a power unit (P), said first flexible joint (24)
and said second flexible joint (26) are situated on
the same straight line (L3) in a neutral state.

3. Vehicle according to claim 1, wherein said exhaust
pipe (25) is curved in an arc-like shape having a
central angle of approximately 120 degrees.

4. Vehicle according to claim 1, wherein said first flex-
ible joint (24) and said second flexible joint (26) are
respectively disposed at positions higher than said
lowest point (B) of said exhaust pipe (25).

5. Vehicle according to claim 1, comprising:

a drive shaft (28L, 28R) disposed in front of said

first inclined portion (S1); and
a steering gear box (29) disposed behind said
first inclined portion (S1).

6. Vehicle according to claim 1, comprising:

a drive shaft (28L, 28R) extending transversely
from said transmission (T); and
a steering gear box (29) for steering the front
wheels,

said drive shaft (28L, 28R) being disposed in front
of said first inclined portion and said steering gear
box (29) being disposed behind said first inclined
portion (S1).

7. Vehicle according to claim 6, comprising a pre-cat-
alyzer (41) connected to one end of said exhaust
pipe (23, 25),
wherein said pre-catalyzer (41) and said steering
gear box (29) are offset vertically.

Patentansprüche

1. Fahrzeug umfassend:

einen Motor (E);
einen auf dem Motor (E) angeordneten Zylin-
derkopf (12);
ein mit dem Motor (E) gekoppeltes Getriebe
(T), wobei der Motor (E) und das Getriebe (T)
quer in einem Vorderbereich (11) der Fahr-
zeugkarosserie angebracht sind;
einen sich nur an der hinteren Seite des Zylin-
derkopfes (12) befindenden Auspuffkrümmer
(22), der mit der hinteren Seite des Zylinder-
kopfes (12) gekoppelten ist; und
ein mit dem Auspuffkrümmer (22) verbundenes
Auspuffrohr (23, 25) umfassend:

einen ersten geneigten Teil (S1), der zwi-
schen einem Ende des Auspuffrohrs und
einem niedrigsten Punkt (B) definiert ist
und sich von dem Auspuffkrümmer (22) in
Abwärtsrichtung nach hinten erstreckt;
einen zweiten Teil (S2), der zwischen dem
tiefsten Punkt (B) und dem anderen Ende
des Auspuffrohrs (25) definiert ist;
eine ersten flexible Verbindung (24), die in
dem ersten geneigten Teil (S1) angeordnet
ist; und
eine zweite flexible Verbindung (26), die in
dem zweiten geneigten Teil (S2) angeord-
net ist,

dadurch gekennzeichnet, dass
der zweite Teil (S2) so geneigt ist, dass er sich in
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Aufwärtsrichtung nach hinten erstreckt, wobei der
niedrigste Punkt (B) zwischen den beiden Enden
des Auspuffrohres (23, 25) definiert ist, wobei eine
Position des niedrigsten Punktes (B) niedriger als
beide Enden ist, wobei das Auspuffrohr (23, 25) als
ein Ganzes annähernd U-förmig ist.

2. Fahrzeug nach Anspruch 1, wobei ein Rollzentrum
(C) einer Antriebseinheit (P), die erste flexible Ver-
bindung (24) und die zweite flexible Verbindung
(26) im Leerlaufzustand auf einer geraden Linie
(L3) gelegen sind.

3. Fahrzeug nach Anspruch 1, wobei das Auspuffrohr
(25) in eine bogenförmige Form mit einem Mittel-
winkel von ungefähr 120 Grad gebogen ist.

4. Fahrzeug nach Anspruch 1, wobei die erste flexible
Verbindung (24) und die zweite flexible Verbindung
(26) jeweils an Positionen angeordnet sind, die hö-
her sind als der niedrigste Punkt (B) des Auspuff-
rohrs (25).

5. Fahrzeug nach Anspruch 1, umfassend:

eine Antriebswelle (28L, 28R), die vor dem er-
sten geneigten Teil (S1) angeordnet ist; und
ein Lenkgetriebegehäuse (29), das hinter dem
ersten geneigten Teil (S1) angeordnet ist.

6. Fahrzeug nach Anspruch 1, umfassend:

eine Antriebswelle (28L, 28R), die sich vom Ge-
triebe (T) quer ausdehnt; und
ein Lenkgetriebegehäuse (29) zum Lenken der
Vorderräder,

wobei die Antriebswelle (28L, 28R) vor dem ersten
geneigten Teil und das Lenkgetriebegehäuse (29)
hinter dem ersten geneigten Teil (S1) angeordnet
ist.

7. Fahrzeug nach Anspruch 6, einen mit einem Ende
des Auspuffrohrs (23, 25) verbundenen Vorkataly-
sator (41) umfassend,
wobei der Vorkatalysator (41) und das Lenkgetrie-
begehäuse (29) vertikal versetzt sind.

Revendications

1. Véhicule comprenant :

un moteur (E) ;
une culasse (12) montée sur ledit moteur (E) ;
une transmission (T) accouplée au dit moteur
(E), ledit moteur (E) et ladite transmission (T)
étant montés de manière transversale sur une

partie avant (11) d'un corps de véhicule ;

uniquement sur le côté arrière de ladite culas-
se (12), une rampe d'échappement (22) étant ac-
couplée au côté arrière de ladite culasse (12) ; et
un tuyau d'échappement (23, 25) étant connecté à
ladite rampe d'échappement (22) qui comprend :

une première partie inclinée (S1) définie entre
une extrémité dudit tuyau d'échappement et un
point le plus bas (B), et qui s'étend vers l'arrière
à partir de ladite rampe d'échappement (22)
dans une direction dirigée vers le bas ;
une seconde partie (S2) définie entre ledit point
le plus bas (B) et l'autre extrémité dudit tuyau
d'échappement (25) ;
une première connexion flexible (24) disposée
dans ladite première partie inclinée (S1) ; et
une seconde connexion flexible (26) disposée
dans ladite seconde partie inclinée (S2),

caractérisé en ce que ladite seconde partie (S2)
est inclinée en s'étendant vers l'arrière dans une di-
rection dirigée vers le haut, dans laquelle ledit point
le plus bas (B) est défini entre les deux extrémités
dudit tuyau d'échappement (23, 25), une position
dudit point le plus bas (B) étant plus basse que les
deux extrémités, dans lequel, dans son ensemble,
ledit tuyau d'échappement (23, 25) a approximati-
vement une forme en U.

2. Véhicule selon la revendication 1, dans lequel un
centre de roulis (C) d'une unité motrice (P), ladite
première connexion flexible (24) et ladite seconde
connexion flexible (26) sont situés sur la même li-
gne rectiligne (L3) dans un état neutre.

3. Véhicule selon la revendication 1, dans lequel ledit
tuyau d'échappement (25) est recourbé en arc de
cercle avec un angle central d'environ 120 degrés.

4. Véhicule selon la revendication 1, dans lequel ladite
première connexion flexible (24) et ladite seconde
connexion flexible (26) sont respectivement dispo-
sées à des positions plus élevées que ledit point le
plus bas (B) dudit tuyau d'échappement (25).

5. Véhicule selon la revendication 1, comprenant :

un arbre d'entraînement (28L, 28R) disposé à
l'avant de ladite première partie inclinée (S1) ;
et
un boîtier de direction (29) disposé à l'arrière
de ladite première partie inclinée (S1).

6. Véhicule selon la revendication 1, comprenant :

un arbre d'entraînement (28L, 28R) qui s'étend
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de manière transversale à partir de ladite trans-
mission (T) ; et
un boîtier de direction (29) destiné à diriger les
roues avant,
ledit arbre d'entraînement (28L, 28R) étant dis-
posé à l'avant de ladite première partie inclinée
et ledit boîtier de direction (29) étant disposé à
l'arrière de ladite première partie inclinée (S1).

7. Véhicule selon la revendication 6, comprenant un
catalyseur primaire (41) connecté à une extrémité
dudit tuyau d'échappement (23, 25), dans lequel le-
dit catalyseur primaire (41) et ledit boîtier de direc-
tion (29) sont décentrés par rapport à la verticale.
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