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(54) Coupling device

(57) The invention concerns a coupling device (40)
for mechanically coupling a fuel rail (18) to a cylinder
head (70) of a combustion engine (22). The coupling de-
vice (40) comprises a fuel injector cup (30) being de-
signed to be hydraulically and mechanically coupled to
the fuel rail (70) and comprising a through hole (42) ex-
tending between a first surface (44) and a second surface
(46) of the fuel injector cup (30), the second surface (46)
being arranged and designed to face the cylinder head
(70), and a fastening element (48) being designed to be
fixedly coupled to the cylinder head (70), the fastening
element (48) comprising a head portion (50) and a shank

portion (52), the head portion (50) facing the first surface
(44) of the fuel injector cup (30), the shank portion (52)
being partially arranged in the through hole (42) and be-
ing designed to be in engagement with the cylinder head
(70). The coupling device (40) comprises a first spring
element (56) being arranged axially between the head
portion (50) and the first surface (44) of the fuel injector
cup (30), and a second spring element (58) facing the
second surface (46) of the fuel injector cup (30) and being
arrangeable axially between the second surface (46) of
the fuel injector cup (30) and the cylinder head (70). At
least one of the spring elements (56, 58) consists of a
rubber or comprises a rubber.
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Description

[0001] The invention relates to a coupling device for
hydraulically and mechanically coupling a fuel rail to a
cylinder head of a combustion engine.
[0002] Coupling devices for hydraulically and mechan-
ically coupling a fuel rail to a cylinder head of a combus-
tion engine are in widespread use, in particular for internal
combustion engines. Fuel can be supplied to an internal
combustion engine by the fuel rail through a fuel injector.
The fuel rail can be coupled to the cylinder head in dif-
ferent manners.
[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 con-
nected and which has a relatively large volume. Such a
fuel accumulator is often referred to as a common rail.
Known fuel rails comprise a hollow body with recesses
in form of fuel injector cups, wherein the fuel injectors are
arranged.
[0004] The object of the invention is to create a cou-
pling device for hydraulically and mechanically coupling
a fuel rail to a cylinder head of a combustion engine which
is simply to be manufactured and which facilitates a re-
liable and precise coupling between the fuel rail and the
cylinder head.
[0005] The objects are achieved by the features of the
independent claim. Advantageous embodiments of the
invention are given in the sub-claims.
[0006] The invention is distinguished by a coupling de-
vice for mechanically coupling a fuel rail to a cylinder
head of a combustion engine. The coupling device com-
prises a fuel injector cup being designed to be hydrauli-
cally and mechanically coupled to the fuel rail and com-
prising a through hole extending between a first surface
and a second surface of the fuel injector cup, the second
surface opposing the first surface and being arranged
and designed to face the cylinder head, and a fastening
element being designed to be fixedly coupled to the cyl-
inder head. The fastening element comprises a head por-
tion and a shank portion. The head portion faces the first
surface of the fuel injector cup. The shank portion is par-
tially arranged in the through hole and is designed to be
in engagement with the cylinder head. The coupling de-
vice comprises a first spring element which is arranged
axially between the head portion and the first surface of
the fuel injector cup, and a second spring element which
faces the second surface of the fuel injector cup and is
arrangeable axially between the second surface of the
fuel injector cup and the cylinder head. At least one of
the spring elements consists of a rubber or comprises a
rubber.
[0007] This has the advantage that a fast and secure
coupling of the fuel rail to the cylinder head is possible.
Furthermore, the coupling of the fuel injector cup with the
cylinder head allows an assembly of the cylinder head
and the fuel rail without a direct contact between the cyl-

inder head and the fuel injector cup. As the spring ele-
ments consists of a rubber or comprises a rubber, a noise
transmission between the cylinder head and the fuel rail
can be kept very small. Additionally, the rubber may be
selected in view of the desired stiffness of the spring el-
ements in a simple manner so that a favorable dynamic
behavior of the fuel rail relative to the cylinder head may
be obtained.
[0008] In an advantageous embodiment a distance el-
ement is arranged axially between the first spring ele-
ment and the second spring element. By this a preset
distance between the spring elements may be obtained.
Consequently, a preset deformation of the spring ele-
ments may be obtained easily.
[0009] In a further advantageous embodiment the dis-
tance element is shaped as a sleeve and is at least par-
tially arranged inside the through hole. The shank portion
is at least partially arranged inside the distance element.
By this a compact construction of the coupling device
may be obtained.
[0010] In a further advantageous embodiment the dis-
tance element comprises at least one collar being ar-
ranged axially between the head portion and the first
spring element and/or is arrangeable axially between the
second spring element and the cylinder head. Due to the
at least one collar a preset deformation of the spring el-
ement may be obtained.
[0011] In a further advantageous embodiment the dis-
tance element comprises two collars. The first collar is
arranged axially between the head portion and the first
spring element and the second collar is arrangeable ax-
ially between the second spring element and the cylinder
head. This can make it very easy to mount the fuel injector
cup to the cylinder head on the production line.
[0012] In a further advantageous embodiment at least
one retaining element is arranged inside the distance el-
ement and is in engagement with the shank portion. By
this the fastening element may be arranged in any de-
sired position relative to the distance element. Conse-
quently, an easy tightening of the fastening element may
be obtained. A first subassembly consisting of the fas-
tening element, the first spring element, the distance el-
ement and one of the retaining elements can be obtained
which be joined with the second spring element and
which enables an easy construction of the coupling de-
vice. Consequently, this arrangement can make it very
easy to mount the fuel injector cup to the cylinder head.
[0013] In a further advantageous embodiment the at
least one retaining element consists of a plastic or com-
prises a plastic. This has the advantage that the retaining
element can be in secure engagement with the shank
portion.
[0014] In a further advantageous embodiment the fas-
tening element is a screw.
[0015] Exemplary embodiments of the invention are
explained in the following with the aid of schematic draw-
ings. These are:
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Figure 1 an internal combustion engine in a sche-
matic view,

Figure 2 a coupling device in a longitudinal sectional
view,

Figure 3 parts of the coupling device in a perspective
view,

Figure 4 the coupling device in a sectional view, and

Figure 5 the coupling device in a sectional view.

[0016] Elements of same design and function that oc-
cur in different figures are identified by the same refer-
ence 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 hydraulically connected with 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 for
example under a pressure of about 200 bar in the case
of a gasoline engine or of about 2,000 bar in the case of
a diesel engine. Fuel injectors 20 are connected to the
fuel rail 18 and the fuel is fed to the fuel injectors 20 via
the fuel rail 18. The fuel injectors 20 are arranged in a
cylinder head 70 of the internal combustion engine 22.
Preferably, the fuel injectors 20 are not in direct contact
with the cylinder head 70.
[0018] Figure 2 shows a part of the fuel injector 20.
The fuel injector 20 has a fuel injector body 24. The fuel
injector 20 is suitable for injecting fuel into a combustion
chamber 25 of the internal combustion engine 22 (Figure
1). The fuel injector 20 comprises a fuel inlet portion 26.
Furthermore, a cavity 28 is arranged in the fuel injector
body 24. In an injection mode fuel can flow from the fuel
inlet portion 26 to the cavity 28 and can be subsequently
injected into the combustion chamber 25. In a non-inject-
ing mode an injection of fuel into the combustion chamber
25 is prevented.
[0019] The fuel feed device 10 comprises a fuel injector
cup 30 which is part of a coupling device 40. The fuel
injector cup 30 is mechanically and hydraulically coupled
to the fuel rail 18. The fuel injector cup 30 is in engage-
ment with the fuel inlet portion 26 of the fuel injector 20.
[0020] The fuel injector cup 30 has a through hole 42
with a central longitudinal axis L. The through hole 42
extends between a first surface 44 and a second surface
46 of the fuel injector cup 30. The first surface 44 is form-
ing an outer surface of the fuel injector cup 30. The sec-
ond surface 46 opposes the first surface 44 and faces
the cylinder head 70.
[0021] The coupling device 40 further comprises a fas-
tening element 48. The fastening element 48 has a head
portion 50 and a shank portion 52. The head portion 50
has a larger radial extension than the shank portion 52.
The head portion 50 faces the first surface 44 of the fuel

injector cup 30. Preferably, the fastening element 48 is
a screw with an outer thread 54. The shank portion 52 is
extending through the through hole 42. The shank portion
52 can be in engagement with the cylinder head 70. If
the fastening element 48 is a screw, the outer thread 54
is in engagement with an inner thread which is arranged
in the cylinder head 70. By this the fastening element 48
can be fixedly coupled to the cylinder head 70.
[0022] The coupling device 40 further comprises a first
spring element 56 and a second spring element 58. The
spring elements 56, 58 consist of a rubber or comprise
a rubber. Depending on the axial extension and the shape
of the spring elements 56, 58 and the type of rubber used
for the spring elements 56, 58 a desired stiffness of the
spring elements 56, 58 can be selected. The first spring
element 56 is arranged axially between the head portion
50 and the first surface 44 of the fuel injector cup 30. The
second spring element 58 faces the second surface 46
of the fuel injector cup 30. The second spring element
58 is arranged axially between the second surface 46 of
the fuel injector cup 30 and the cylinder head 70.
[0023] The coupling device 40 comprises a distance
element 60 which has the shape of a sleeve. The distance
element 60 is arranged axially between the first spring
element 56 and the second spring element 58. The dis-
tance element 60 enables to maintain a desired distance
between the first spring element 56 and the second spring
element 58. The distance is selected in a way that the
deformation of the spring elements 56, 58 is in a desired
range. The distance element 60 is arranged inside the
through hole 42. The shank portion 52 is arranged inside
the distance element 60.
[0024] In one embodiment the distance element 60
comprises one collar 62a (Figures 2 and 5). The collar
62a is arranged axially between the head portion 50 and
the first spring element 56 (Figure 2) or between the sec-
ond spring element 58 and the cylinder head 70 (Figure
5). The collar 62a enables to obtain a preset deformation
of the spring elements 56, 58. The collar 62a which is
arranged between the second spring element 58 and the
cylinder head 70 can have a larger contact area than the
second spring element 58 so that the pressure between
the coupling device 40 and the cylinder head 70 can be
very low. Therefore, an imprinting into the cylinder head
70 can be avoided.
[0025] In a further embodiment the distance element
60 comprises two collars 62a, 62b (Figure 4). The dis-
tance element 60 has two parts, un upper part 60a and
a lower part 60b, which are separated from each other.
The upper part 60a of the distance element 60 comprises
a first of the collars 62a, the lower part 60b of the distance
element 60 comprises a second of the collars 62b. The
first collar 62a is arranged axially between the head por-
tion 50 and the first spring element 56. The second collar
62b is arranged axially between the second spring ele-
ment 58 and the cylinder head 70. This can make it very
easy to mount the fuel injector cup 30 to the cylinder head
70 on the production line.
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[0026] The coupling device 40 further comprises at
least one retaining element 64, 66. In a preferred em-
bodiment, the coupling device 40 comprises a first re-
taining element 64 and a second retaining element 66.
The retaining elements 64, 66 are arranged inside the
distance element 60 and are in engagement with the
shank portion 52. Preferably, the retaining elements 64,
66 consist of a plastic or comprise a plastic. The retaining
elements 64, 66 enable to arrange the fastening element
48 in a position relative to the distance element 60 which
allows an easy tightening of the fastening element 48.
[0027] As shown in Figure 3 the fastening element 48,
the first spring element 56, the distance element 60 and
the first retaining element 64 are composed in a manner
that they form a first subassembly 80. The second spring
element 58 can be mounted with the first subassembly
80 as shown in Figure 2. In a further embodiment (Figure
4) a second subassembly 90 consists of the second
spring element 58, the lower part 60b of the distance
element 60 and the second retaining element 66. The
pre-mounted subassemblies 80, 90 allow an easy mount-
ing of the fuel injector cup 30 with the cylinder head 70
on the production line.
[0028] The presented coupling of the fuel injector cup
30 with the cylinder head 70 enables to mount the fuel
injector cup 30 on the cylinder head 70 without a direct
contact between the fuel injector cup 30 and the cylinder
head 70. Consequently, a noise transmission between
the cylinder head 70 and the fuel rail 18 can be kept small
or even be avoided.

Claims

1. Coupling device (40) for mechanically coupling a fuel
rail (18) to a cylinder head (70) of a combustion en-
gine (22),
the coupling device (40) comprising

- a fuel injector cup (30) being designed to be
hydraulically and mechanically coupled to the
fuel rail (18) and comprising a through hole (42)
extending between a first surface (44) and a sec-
ond surface (46) of the fuel injector cup (30), the
second surface (46) opposing the first surface
(44) and being arranged and designed to face
the cylinder head (70),
- a fastening element (48) being designed to be
fixedly coupled to the cylinder head (70), the fas-
tening element (48) comprising a head portion
(50) and a shank portion (52), the head portion
(50) facing the first surface (44) of the fuel injec-
tor cup (30), the shank portion (52) being par-
tially arranged in the through hole (42) and being
designed to be in engagement with the cylinder
head (70),
- a first spring element (56) being arranged ax-
ially between the head portion (50) and the first

surface (44) of the fuel injector cup (30), and
- a second spring element (58) facing the second
surface (46) of the fuel injector cup (30) and be-
ing arrangeable axially between the second sur-
face (46) of the fuel injector cup (30) and the
cylinder head (70),

wherein at least one of the spring elements (56, 58)
consists of a rubber or comprises a rubber.

2. Coupling device (40) in accordance with claim 1,
wherein a distance element (60) is arranged axially
between the first spring element (56) and the second
spring element (58).

3. Coupling device (40) in accordance with claim 2,
wherein the distance element (60) is shaped as a
sleeve and is at least partially arranged inside the
through hole (42), and the shank portion (52) is at
least partially arranged inside the distance element
(60).

4. Coupling device (40) in accordance with claim 2 or
3, wherein the distance element (60) comprises at
least one collar (62a, 62b) being arranged axially
between the head portion (50) and the first spring
element (56) and/or being arrangeable axially be-
tween the second spring element (58) and the cyl-
inder head (70).

5. Coupling device (40) in accordance with claim 4,
wherein the distance element (60) comprises two
collars (62a, 62b), the first collar (62a) being ar-
ranged axially between the head portion (50) and
the first spring element (56) and the second collar
(62b) being arrangeable axially between the second
spring element (58) and the cylinder head (70).

6. Coupling device (40) in accordance with one of the
claims 2 to 5, wherein at least one retaining element
(64, 66) is arranged inside the distance element (60)
and is in engagement with the shank portion (52).

7. Coupling device (40) in accordance with claim 6,
wherein the at least one retaining element (64, 66)
consists of a plastic or comprises a plastic.

8. Coupling device (40) in accordance with one of the
preceding claims, wherein the fastening element
(48) is a screw.
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