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(54)  Fuel rail

(57)  AFuelrail (2) for an internal combustion engine
comprises a first and a second side-piece (6, 8) and a
middle-piece (4). The middle-piece (4) is arranged be-
tween the first and the second side-piece (6, 8) movable
relative to the first and the second side-piece (6, 8). The
middle-piece (4) is hydraulically and sealingly coupled to

the first and the second side-piece (6, 8). At least one
connection (10) is arranged at each of the pieces of the
fuel rail (2) for connecting each piece of the fuel rail (2)
to at least one injection valve of the internal combustion
engine. Aninletis arranged at the fuel rail (2) for supplying
the fuel rail (2) with fuel.
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Description

[0001] The invention relates to a fuel rail for an internal
combustion engine.

[0002] US 4,457,280 discloses a fuel rail assembly for
holding a plurality of electromechanical fuel injector ele-
ments in aligned positions on an internal combustion en-
gine. The beam portion of the fuel rail is comprised of
two elongated manifold members with overlapping sides
brazed together. One of the manifold members has a
series of planar sides with apertures for retaining and
precisely aligning a plurality of injector cups. To prevent
vapor locks the injector cups are mounted with their cav-
ities in close proximity to the inside of the fuel rail. The
fuel rail is structurally designed for ease of assembly and
to provide adequate rigidity without excessive weight.
[0003] It is an object of the invention to create a fuel
rail for an internal combustion engine which enables a
simple use of the fuel rail for different internal combustion
engines.

[0004] The object is achieved by the features of claim
1. Advantageous embodiments of the invention are given
in the subclaims.

[0005] The invention is distinguished by a fuel rail for
an internal combustion engine. The fuel rail comprises a
first and a second side-piece, a middle-piece, at least
one connection at each of the pieces, and an inlet for
supplying the fuel rail with fuel. The middle-piece is ar-
ranged between the first and the second side-piece
moveable relative to the first and the second side-piece.
The middle-piece is hydraulically and sealingly coupled
to the first and the second side-piece. The connections
are arranged for connecting each piece of the fuel rail to
at least one injection valve of the internal combustion
engine.

[0006] The movability of the middle-piece relative to
the side-pieces enables to use the fuel rail for different
internal combustion engines. In particular, the movability
of the middle-piece relative to the side-pieces enables to
use the fuel rail for different internal combustion engines
which have different distances from one injection valve
of the internal combustion engine to another injection
valve of the internal combustion engine.

[0007] Inan advantageous embodiment of the fuel rail
the middle-piece is partially arranged in the first and/or
the second side-piece. This contributes to hydraulically
and sealingly coupling the middle-piece to the side-piec-
es in an easy way.

[0008] In a further advantageous embodiment of the
fuel rail the first and/or second side-piece is partially ar-
ranged in the middle-piece. This contributes to hydrauli-
cally and sealingly coupling the middle-piece to the side-
pieces in an easy way.

[0009] In a further advantageous embodiment of the
fuel rail the middle-piece and/or the first and/or the sec-
ond side-piece comprises a bracket for fixing the fuel rail
to the internal combustion engine. This enables to fix the
fuel rail to the internal combustion engine in an easy way.
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Further, this may contribute to stabilize the fuel rail.
[0010] In a further advantageous embodiment of the
fuel rail the fuel rail comprises at least one supporting
bracket for fixing the middle-piece to the first and/or the
second side-piece. This contributes to stabilize the fuel
rail.

[0011] In a further advantageous embodiment of the
fuel rail the middle-piece and the first and/or the second
side-piece comprise an overlapping area. A surface of
the overlapping area comprises a given roughness for
sealingly coupling the middle-piece to the first and, re-
spectively, the second side-piece. This very effectively
contributes to sealingly coupling the middle-piece to the
firstand, respectively, the second side-piece. Preferably,
a sealing is arranged between the middle-piece and the
side-pieces at the surface of the overlapping area. The
sealing and the given roughness of the surface in the
overlapping area may contribute very effectively to the
proper sealed coupling.

[0012] The invention is explained in the following with
the help of schematic drawings.

[0013] These are as follows:

figure 1  a first embodiment of a fuel rail,

figure 2  a second embodiment of the fuel rail,

figure 3  a third embodiment of the fuel rail.

[0014] Elements with the same design or function that
appear in the different illustrations are identified by the
same reference characters.

[0015] A fuel rail 2 (figure 1) comprises a middle-piece
4, afirst side-piece 6 and a second side-piece 8. Prefer-
ably, the fuel rail 2 is arranged at an internal combustion
engine. The fuel rail 2 is arranged for storing fuel with a
given pressure and to supply at least one, preferably
more injection valves of the internal combustion engine
with fluid at the given pressure.

[0016] Each of the pieces of the fuel rail 2 comprises
at least one connection 10 for connecting the fuel rail 2
to the injection valves. The first and/or the second side-
piece 6, 8 comprise a bracket 12. The brackets 12 are
arranged for fixing the fuel rail 2 to the internal combustion
engine. Alternatively, the fuel rail 2 may comprise differ-
ent devices for fixing the fuel rail 2 to the internal com-
bustion engine.

[0017] For fixing the middle-piece 4 to the first and/or
the second side-piece 6, 8, the middle-piece 4 and/or the
first and/or the second side-piece 6, 8 may comprise a
supporting bracket 14 which may be fixed to the middle-
piece by a screw 16 and a corresponding thread 18 at
the middle-piece 4 and, respectively, at the first and/or
the second side-piece 6, 8. Preferably, the supporting
bracket 14 comprises a slot for taking in the screw 16.
To fix the middle-piece 4 to the first and/or the second
side-piece 6, 8 may contribute to stabilize the fuel rail.
[0018] Preferably, the middle-piece 4 is at least par-
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tially arranged in the first and/or second side-piece 6, 8.
The middle-piece 4 is arranged in the first and/or second
side-piece 6, 8 in such a way that it is movable relative
to the first and/or the second side-piece 6, 8. In particular,
the middle-piece 4 is movable relative to the first and/or
the second side-piece 6, 8 in a direction which is parallel
to the long side of the middle-piece 4. If the pieces of the
fuel rail 2 are for example tube-shaped, the middle-piece
4 is movable relative to the first and/or the second side-
piece 6, 8 in a direction parallel to an axis of the middle-
piece 4. Alternatively, the pieces of the fuel rail 2 may be
shaped rectangular.

[0019] For sealingly and hydraulically coupling the
middle-piece 4 to the first and/or the second side-piece
6, 8 the middle-piece 4 may comprise a recess 20 for
partially taking in a sealing 22. Preferably, the recess 20
comprises a groove at an outer shell of the middle-piece
4 next to an axial end of the middle-piece 4. If the middle-
piece 4 and the first and the second side-piece 6, 8 are
tube-shaped, the sealing 22 preferably is an O-ring. If
the middle-piece 4 and the first and the second side-piece
6, 8 are not tube shaped, for example rectangular, the
sealing 22 has a corresponding form which guarantees
a hydraulically sealed coupling of the middle-piece 4 to
the first and/or the second side-piece 6, 8.

[0020] The middle-piece 4 and the side-pieces com-
prise an overlapping area. The sealing 22 is arranged in
the overlapping area. Preferably, a surface of the over-
lapping area, at which the sealing 22 is arranged, com-
prises a given roughness. The given roughness and the
sealing 22 may contribute to improve the sealing of the
coupling between the middle-piece 4 and the side-piec-
es.

[0021] If the fuel rail 2 is arranged at an internal com-
bustion engine with three injection valves, the middle-
piece 4 is adjusted relative to the first and the second
side-piece 6, 8 in such a way that the connections 10 fit
to the positions of the injection valves of the internal com-
bustion engine. The fuel rail 2 preferably is adjusted by
moving the middle-piece 4 relative to the first and/or the
second side-piece 6, 8. If the internal combustion engine
comprises six or twelve injection valves two or, respec-
tively, four fuel rails 2 may be combined. In an alternative
embodiment the fuel rail 2 may comprise further side-
pieces for adjusting the fuel rail 2 to an internal combus-
tion engine with more than three injection valves.
[0022] In a second embodiment of the fuel rail 2 the
first and/or the second side-piece 6, 8 are partially ar-
ranged in the middle-piece 4 (figure 2). Alternatively, only
the first side-piece 6 may be partially arranged in the
middle-piece 4 and the middle-piece 4 may be partially
arranged in the second side-piece 8.

[0023] In a third embodiment of the fuel rail 2 the mid-
dle-piece 4 my comprise more than one, in particular two
connections 10 (figure 3). This enables to use the fuel
rail 2 for internal combustion engines which comprise
four, eight, or twelve injection valves in an easy way. The
third embodiment of the fuel rail 2 enables to adjust the
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outer connections 10 of the fuel rail 2 to the position of
the injection valves of the internal combustion engine.
[0024] The invention is not restricted by the explained
embodiments. For example, the embodiments may be
combined. For example, the second and/or the third
and/or further embodiments of the fuel rail 2 may com-
prise the supporting brackets 14. Further, the middle-
piece 4, the first and/or the second side-piece 6, 8 may
comprise further brackets 12 and/or further connections
10. Further, in all embodiments further side-pieces may
be arranged for adjusting the fuel rail 2 to internal com-
bustion engines which comprise more than three injec-
tion valves.

Claims

1. Fuel rail (2) for an internal combustion engine com-
prising

- a first and a second side-piece (6, 8),

- a middle-piece (4) which is arranged between
the first and the second side-piece (6, 8) mova-
ble relative to the first and the second side-piece
(6, 8) and which is hydraulically and sealingly
coupled to the first and the second side-piece
(6, 8),

- atleast one connection (10) at each of the piec-
es for connecting each piece to at least one in-
jection valve of the internal combustion engine,
- an inlet for supplying the fuel rail (2) with fuel.

2. Fuel rail (2) in accordance with claim 1 wherein the
middle-piece (4) is partially arranged in the first
and/or the second side-piece (6, 8).

3. Fuelrail (2) in accordance with claim 1 wherein the
first and/or the second side-piece (6, 8) is partially
arranged in the middle-piece (4).

4. Fuelrail (2) in accordance with one of the preceding
claims with the middle-piece (4) and/or the first
and/or the second side-piece (6, 8) comprising a
bracket (12) for fixing the fuel rail (2) to the internal
combustion engine.

5. Fuelrail (2) in accordance with one of the preceding
claims comprising at least one supporting bracket
(14) for fixing the middle-piece (4) to the first and/or
the second side-piece (6, 8).

6. Fuelrail (2) in accordance with one of the preceding
claims with the middle-piece (4) and the first and/or
the second side-piece (6, 8) comprising an overlap-
ping area and with a surface (24) of the overlapping
area comprising a given roughness for sealingly cou-
pling the middle-piece (4) to the first and, respective-
ly, the second side-piece (6, 8).
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