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(54) Fuel rail device

(57) Fuel rail device (40) of a combustion engine (22),
the fuel rail device (40) comprising a fuel rail (18) with a
distribution opening (28), a pipe (24) being designed to
be in hydraulic communication with a fuel injector (20),
and an adapter element (30) being fixedly coupled to the

fuel rail (18) and to the pipe (24) and being in hydraulic
communication with the fuel rail (18) and the pipe (24).
The adapter element (30) comprises a pipe section (32)
being arranged inside the distribution opening (28) of the
fuel rail (18) and being designed to sealingly couple the
adapter element (30) to the fuel rail (18).
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Description

[0001] The invention relates to a fuel rail device.
[0002] Fuel rail devices for hydraulically and mechan-
ically coupling a fuel injector to a fuel rail are in wide-
spread use, in particular for internal combustion engines.
Fuel can be supplied to an internal combustion engine
by the fuel rail device through the fuel injector.
[0003] In order to keep pressure fluctuations during the
operation of the internal combustion engine at a very low
level, internal combustion engines are supplied with a
fuel accumulator to which the fuel injectors are connected
and which has a relatively large volume. Such a fuel ac-
cumulator is often referred to as a fuel rail. The fuel in-
jectors can be coupled to the fuel rail in different manners.
[0004] Fuel rail devices may have fuel rails with a hol-
low body which has recesses in form of fuel injector cups,
wherein the fuel injectors are arranged. The coupling of
the fuel injectors to the fuel injector cups that supply the
fuel from a fuel tank via a low or high-pressure fuel pump
needs to be very precise to get a correct injection angle
and a sealing of the fuel.
[0005] In alternative embodiments, fuel rail devices
may have fuel pipes which enable a hydraulic coupling
between the fuel rail and the fuel injectors.
[0006] DE 10 2009 051 065 B3 discloses a fuel distrib-
utor for supplying fuel to injection valves for internal com-
bustion engines. The fuel distributor includes a hollow
manifold having a plurality of branch bores. A plurality of
branch lines are operably connected with the manifold
at the branch bores by adapters. The adapters have a
one-piece deep-drawn construction and include a mount-
ing flange that conforms to the outer contour of the man-
ifold and joins the adapter to the exterior of the manifold,
and a neck portion that closely receives and securely
mounts therein the end portions of the branch lines.
[0007] The object of the invention is to create a fuel rail
device for hydraulically and mechanically coupling a fuel
injector to a fuel rail which is simply to be manufactured
and which facilitate a reliable and precise connection be-
tween the fuel rail and the fuel injector.
[0008] The objects are achieved by the features of the
independent claim. Advantageous embodiments of the
invention are given in the sub-claims.
[0009] The invention is distinguished by a fuel rail de-
vice of a combustion engine, the fuel rail device compris-
ing a fuel rail with a distribution opening, a pipe being
designed to be in hydraulic communication with a fuel
injector, and an adapter element being fixedly coupled
to the fuel rail and to the pipe and being in hydraulic com-
munication with the fuel rail and the pipe. The adapter
element comprises a pipe section being arranged inside
the distribution opening of the fuel rail and being designed
to sealingly couple the adapter element to the fuel rail.
[0010] This has the advantage that a secure and reli-
able coupling between the fuel rail and the pipe connect-
ed with the fuel injector is possible. Furthermore, a good
sealing between the fuel rail and the adapter element

connected with the fuel injector can be obtained. Addi-
tionally, a compensation of mechanical stress of the cou-
pling between the fuel rail and the adapter element is
possible.
[0011] In an advantageous embodiment the adapter
element comprises a further pipe section. The pipe is
engaged by the further pipe section of the adapter ele-
ment. By this a reliable coupling between the adapter
element and the pipe may be achieved.
[0012] In a further advantageous embodiment the pipe
section of the adapter element being arranged inside the
distribution opening has a circular shape with a first outer
diameter and the further pipe section of the adapter ele-
ment has a circular shape with a second outer diameter,
the first outer diameter being smaller than the second
outer diameter of the further pipe section. This has the
advantage that a good adaptation between the pipe and
the fuel rail is possible, in particular for pipes with an outer
diameter being larger than the diameter of the distribution
opening of the fuel rail.
[0013] In a further advantageous embodiment the fur-
ther pipe section of the adapter element is coupled to the
pipe by a brazed joint. This has the advantage that a
secure fixing of the adapter element relative to the pipe
may be obtained. Furthermore, welding between the pipe
and the adapter element may be avoided.
[0014] In a further advantageous embodiment the pipe
section of the adapter element being arranged inside the
distribution opening is coupled to the fuel rail by a brazed
joint. This has the advantage that a secure fixing of the
adapter element relative to the fuel rail is possible. Fur-
thermore, welding between the pipe and the fuel rail may
be avoided.
[0015] Exemplary embodiments of the invention are
explained in the following with the aid of schematic draw-
ings. These are as follows:

Figure 1 an internal combustion engine in a schematic
view,

Figure 2 a longitudinal section through a fuel rail de-
vice,

Figure 3 a schematic view of an adapter element of
the fuel rail device, and

Figure 4 the adapter element in a longitudinal section
along line IV-IV’ of figure 3.

[0016] Elements of the same design and function that
occur in different illustrations are identified by the same
reference character.
[0017] A fuel feed device 10 is assigned to an internal
combustion engine 22 (figure 1) which can be a diesel
engine or a gasoline engine. It includes a fuel tank 12
that is connected via a first fuel line to a fuel pump 14.
The output of the fuel pump 14 is connected to a fuel inlet
16 of a fuel rail 18. In the fuel rail 18, the fuel is stored
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for example under a pressure of about 200 bar in the
case of a gasoline engine or of more than 2,000 bar in
the case of a diesel engine. Fuel injectors 20 are con-
nected to the fuel rail 18 and the fuel is fed to the fuel
injectors 20 via the fuel rail 18.
[0018] Figure 2 shows an embodiment of a fuel rail
device 40 which comprises the fuel rail 18 and a pipe 24.
The pipe 24 is designed as a fuel pipe and may be in
hydraulic communication with the fuel injector 20.
[0019] The fuel rail device 40 comprises an adapter
element 30. The adapter element 30 enables a hydraulic
communication with the fuel rail 18. The adapter element
30 is fixedly coupled to the fuel rail 18. Preferably, the
adapter element 30 is brazed to the fuel rail 18. The
adapter element 30 comprises a pipe section 32 and a
further pipe section 34. The pipe section 32 and the fur-
ther pipe section 34 are shaped as hollow cylinders with
a common longitudinal axis L being coaxially arranged
to each other.
[0020] The pipe section 32 of the adapter element 30
is arranged inside a distribution opening 28 of the fuel
rail 18. Preferably, the pipe section 32 of the adapter
element 30 which is arranged inside the distribution
opening 28 is brazed to the fuel rail 18. By this a very
good coupling between the adapter element 30 and the
fuel rail 18 is possible, and the adapter element 30 may
be sealingly coupled to the fuel rail 18. The pipe section
32 of the adapter element 34 which is arranged inside
the distribution opening 28 has a circular shape with a
first outer diameter D1.
[0021] The further pipe section 34 of the adapter ele-
ment 30 receives a section of the pipe 24. In particular,
the further pipe section 34 of the adapter element 30 may
be coupled to the pipe 24 by crimping. Preferably, the
further pipe section 34 of the adapter element 30 is
brazed to the pipe 24. By this a very good coupling be-
tween the adapter element 30 and the pipe 24 is possible.
The further pipe section 34 of the adapter element 30
has a circular shape with a second outer diameter D2.
[0022] Preferably, the first outer diameter D1 is smaller
than the second outer diameter D2 of the further pipe
section 34 of the adapter element 30. In the case that
the diameter of the distribution opening 28 of the fuel rail
18 is smaller than the diameter of the pipe 24 a good
adaptation between the pipe 24 and the distribution open-
ing 28 of the fuel rail 18 may be achieved.
[0023] Preferably, the adapter element 30 is a deep
drawn component. Deep drawn components may be
manufactured with a low usage of material in a simple
and cost effective manner.
[0024] The advantage of the shown fuel rail device 40
is that the three components of the fuel rail device 40,
the fuel rail 18, the pipe 24 and the adapter element 30,
may be aligned and brazed with each other. Therefore,
the durability of the fuel rail device 40 may be very high.
Furthermore, a welding of the adapter element 30 may
be avoided. Consequently, a copper flow due to welding
may be avoided. Consequently, a disturbance of the fluid

flow through the fuel rail device 40 may be avoided.

Claims

1. Fuel rail device (40) of a combustion engine (22),
the fuel rail device (40) comprising

- a fuel rail (18) with a distribution opening (28),
- a pipe (24) being designed to be in hydraulic
communication with a fuel injector (20), and
- an adapter element (30) being fixedly coupled
to the fuel rail (18) and to the pipe (24) and being
in hydraulic communication with the fuel rail (18)
and the pipe (24),
wherein the adapter element (30) comprises a
pipe section (32) being arranged inside the dis-
tribution opening (28) of the fuel rail (18) and
being designed to sealingly couple the adapter
element (30) to the fuel rail (18).

2. Fuel rail device (40) in accordance with claim 1,
wherein the adapter element (30) comprises a fur-
ther pipe section (34), the pipe (24) being engaged
by the further pipe section (34) of the adapter ele-
ment (30).

3. Fuel rail device (40) in accordance with claim 2,
wherein the pipe section (32) of the adapter element
(34) being arranged inside the distribution opening
(28) has a circular shape with a first outer diameter
(D1) and the further pipe section (34) of the adapter
element (30) has a circular shape with a second outer
diameter (D2), the first outer diameter (D1) being
smaller than the second outer diameter (D2) of the
further pipe section (34) .

4. Fuel rail device (40) in accordance with claim 2 or 3,
wherein the further pipe section (34) of the adapter
element (30) is coupled to the pipe (24) by a brazed
joint.

5. Fuel rail device (40) in accordance with one of the
preceding claims, wherein the pipe section (32) of
the adapter element (30) being arranged inside the
distribution opening (28) is coupled to the fuel rail
(18) by a brazed joint.
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