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(54) LONG INJECTOR FOR AN INTERNAL COMBUSTION ENGINE

(57)  Along injector (1) for fuel injection into an inter-
nal combustion engine comprises a base portion (3) and
an extension portion (5) and a longitudinal axis (L),

wherein the base portion (3) and the extension portion

(5) are at least partially arranged in a plastic housing (19),
the plastic housing (19) comprising a cavity, an electrical
connection between the base portion (3) and the exten-
sion portion (5) being arranged inside the cavity, walls of
the cavity forming a first longitudinal protrusion (15) of
the plastic housing (19),

wherein the plastic housing (19) comprises a second lon-

gitudinal protrusion (21), the second longitudinal protru-
sion (21) being arranged essentially opposite of the first
longitudinal protrusion (15).
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Description

[0001] The presentinvention relates to a long injector
for an internal combustion engine.

[0002] In common internal combustion engines, fuel
injector systems are used to inject pressurized fuel di-
rectly into combustion chambers of the internal combus-
tion engines. To achieve a high efficiency of the engine,
the fuel injector must be inserted deeply into the com-
bustion chamber.

[0003] The typicallength of a standard injectoris about
90 mm. However, longer injectors have been developed
to overcome problems due to the restricted space in the
cylinderblock and densely arranged components around
the cylinder head.

[0004] In this disclosure, a long injector is understood
to be an injector with a length greater than 90 mm, which
has a base injector portion comprising the functional
components for the fuel injection and an extension por-
tion, which puts into effect the hydraulical and the elec-
trical extension.

[0005] EP 2 700 805 A1 discloses a long injector for
an internal combustion engine which comprises a base
portion and an extension portion, the base portion and
the extension portion being containedin a plastic housing
formed in an overmolding process.

[0006] The plastic housing of a long injector comprises
more plastic material which is also present over a greater
length compared to that of a standard injector. It has been
found, that with regard to long injectors, distortion of the
plastic housing due to uneven cooling and shrinkage in
the overmolding process can impact the injector overall
run-out.

[0007] Itis anobjectofthe presentinventiontoimprove
the injector overall run-out and to reduce distortion of the
plastic housing.

[0008] This object is achieved by means of a long in-
jector according to claim 1.

[0009] Advantageous embodiments and develop-
ments are objects of the dependent claims.

[0010] According to one aspect of the invention, a long
injector for fuel injection into an internal combustion en-
gine is disclosed, comprising a base portion and an ex-
tension portion and a longitudinal axis. The base portion
and the extension portion are at least partially arranged
in a plastic housing. The plastic housing comprises a
cavity. An electrical connection between the base portion
and the extension portion is arranged inside the cavity.
Walls of the cavity form a first longitudinal protrusion of
the plastic housing. Furthermore, the plastic housing
comprises at least one second longitudinal protrusion,
the second longitudinal protrusion being arranged essen-
tially opposite of the first longitudinal protrusion.

[0011] The term "protrusion" is understood to mean a
part of the plastic housing which protrudes from the main
surface of the housing, in particular in radial direction.
The materialforming the protrusion is arranged at a great-
er distance from the longitudinal axis of the injector than
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the main part of the housing. That the protrusion is a
"longitudinal” protrusion means in particular that its main
direction of extension is parallel to the longitudinal axis.
[0012] By the second protrusion being arranged es-
sentially opposite of the first longitudinal protrusion, it is
understood that the second protrusion is arranged in a
position where its counterbalancing effect, which is de-
scribed below, is in accordance with that of a protrusion
being arranged essentially opposite of the first protrusion.
To put it differently, the distance vectors from the longi-
tudinal axis to the first protrusion and to the second pro-
trusion are preferably anti-parallel. In other words, the
first longitudinal protrusion and the second longitudinal
protrusion are positioned in different half spaces with re-
spect to a plane comprising the longitudinal axis and in
particular intersecting neither of the first and second lon-
gitudinal protrusions. It is possible to form more than one
second protrusion, dividing the counterbalancing effect
between them. In this case, the position of each second
protrusion depends onits mass. In each case, the at least
one second protrusion is arranged to counterbalance dis-
tortion caused by the first protrusion.

[0013] The long injector has the advantage, that the
second longitudinal protrusion balances the volume of
molded plastic material. This more even spatial distribu-
tion of the plastic material leads to a more even cooling
and shrinkage after the molding process. Thus, distortion
of the long injector is minimized.

[0014] In one embodiment, the electrical connection
between the base portion and the extension portion com-
prises at least one wire. The at least one wire may be
overmolded with the first longitudinal protrusion and
thereby form the cavity in the latter. The walls of the cavity
are in this case represented by the molded material sur-
rounding the at least one wire.

[0015] According to one embodiment, the second lon-
gitudinal protrusion is made of solid plastic and does not
comprise a cavity. While the first protrusion functions to
house the electrical connections between the base por-
tion and a terminal, the second protrusion according to
this embodiment only functions to counterbalance the
effect of the first protrusion during the overmolding proc-
ess. In particular, the second longitudinal protrusion has
no electrical function.

[0016] According to one embodiment, the length of the
first and second longitudinal protrusions are essentially
equal. The length of the protrusions is hereby defined as
their extent in longitudinal direction and in particular de-
fines the main direction of extension.

[0017] This embodiment has the advantage, that the
effect of the first protrusion is counterbalanced along its
entire length.

[0018] According to one embodiment, a center of mass
of the plastic housing has a distance d from the longitu-
dinal axis of the long injector with d < 0.2 D or even d <
0.1 D, where D is the diameter of the injector.

[0019] The diameter D and the distance d are defined
locally at every point of the longitudinal extend of the
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protrusions. The given condition d < 0.2 D or even d <
0.1 D must be fulfilled according to this embodiment es-
sentially over the whole length of the plastic housing.
Hence, the center of mass of the plastic housing is very
close to the longitudinal axis of the long injector. This has
the advantage that the material of the plastic housing is
very well balanced and distortion effects are minimized.
[0020] Further advantages, advantageous embodi-
ments and developments of the long injector will become
apparent from the exemplary embodiments which are
described below in association with the schematic fig-
ures.
Figure 1  shows a perspective view of a long injector
according to a currently unclaimed configu-
ration and

Figure 2  shows a perspective view of a long injector
according to an embodiment of the present
invention.

[0021] Figure 1 shows a long injector 1 for fuel injection
into an internal combustion engine. The long injector has
a base portion 3, which is electrically and hydraulically
coupled to an extension portion 5 in a coupling area 11.
[0022] The base portion 3 comprises the valve ele-
ments (not shown) of the injector 1 and the fluid outlet
portion 7. The extension portion 5 comprises a fluid inlet
portion 9. The extension portion 5 further comprises an
extension tube 13 for the hydraulical extension of the
injector 1 and an electrical extension linking terminals of
the base portion 3 to a terminal 17 of the long injector 1.
[0023] The electrical connection is made by conduc-
tors arranged inside a plastic housing 19. The plastic
housing 19 houses at least parts of the base portion 3
and the extension portion 5 and is formed in an overmo-
Iding process.

[0024] The plastic housing 19 has a cavity inside a first
longitudinal protrusion 15. The longitudinal protrusion 15
has the form of a rib and extends along the extension
portion in longitudinal direction at least to the coupling
area 11. The coupling area 11 is defined as the region
where the base portion 3 and the extension portion 5 are
linked. In the coupling area, the extension tube 13 is
linked to a tube of the base portion 3, and the terminals
of the base portion are contacted by the electrical exten-
sion.

[0025] Figure 2 shows a long injector 1 according to
an embodiment of the invention. The injector 1 differs
from the injector 1 shown in figure 1 in that its plastic
housing 19 comprises a second longitudinal protrusion
21.

[0026] The second longitudinal protrusion 21 is ar-
ranged essentially opposite of the first longitudinal pro-
trusion 15 and extends downwards to the coupling area
11. The second longitudinal protrusion 21 counterbalanc-
es the amount of plastic material on each side of the
injector 1 and reduces distortion of the injector 1 due to
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shrinkage of the plastic material of the plastic housing 19
in the overmolding process.

[0027] To achieve a balance, the amount of material
on both sides of the injector has to be essentially the
same and has to undergo essentially the same shrink-
age, while small deviations can be compensated. A bal-
ance can be achieved if the center of mass of plastic
material for each point is on the longitudinal axis L or at
least close to the longitudinal axis L. Furthermore, dis-
tortion is reduced if local deviations of the center of mass
from the axis L are not systematically to one side.
[0028] Hence, a mold for producing the plastic housing
19 is designed in a way to produce a second protrusion
21 which counterbalances the effects of the first protru-
sion. Typically, it is not advantageous if the second pro-
trusion 21 mirrors the first protrusion 15, because inside
the first protrusion, the cavity for the electrical connec-
tions is arranged. While the second protrusion 21 could
also contain a cavity, it will typically be easier to manu-
facture the second protrusion 21 without a cavity and
consider the thus deviating spatial distribution of plastic
material.

[0029] In the embodiment shown in figure 2, the sec-
ond longitudinal protrusion 21 also has the form of a rib
and extends along the extension portion 5 in longitudinal
direction to the coupling area 11, like the first protrusion
15.

[0030] Itwould also be possible to have more than one
second protrusion 21 counterbalancing the effect of the
first protrusion 15. For example, if it is not desirable to
place the second protrusion 21 exactly opposite of the
first protrusion 15, it might be advantageous to place in-
stead two second protrusions at an equal distance sym-
metrically with respect to the first protrusion 15.

Claims

1. Long injector (1) for fuel injection into an internal
combustion engine, comprising a base portion (3)
and an extension portion (5) and a longitudinal axis
L),
wherein the base portion (3) and the extension por-
tion (5) are at least partially arranged in a plastic
housing (19), the plastic housing (19) comprising a
cavity, an electrical connection between the base
portion (3) and the extension portion (5) being ar-
ranged inside the cavity, walls of the cavity forming
afirst longitudinal protrusion (15) of the plastic hous-
ing (19),
wherein the plastic housing (19) comprises at least
one second longitudinal protrusion (21), the second
longitudinal protrusion (21) being arranged essen-
tially opposite of the first longitudinal protrusion (15).

2. Long injector (1) according to claim 1,
wherein the second longitudinal protrusion (21) is
made of solid plastic and does not comprise a cavity.
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Long injector (1) according to claim 1 or 2,
wherein the length of the first and second longitudinal
protrusions (15, 21) are essentially equal.

Long injector (1) according to any of the preceding 5
claims,

wherein a center of mass of the plastic housing (19)

has a distance d from the longitudinal axis L of the
long injector (1) with d < 0.2 D, where D is the diam-
eter of the injector (1). 10
Long injector (1) according to any of the preceding
claims,

wherein a center of mass of the plastic housing (19)

has a distance d from the longitudinal axis L of the 75

long injector (1) withd < 0.1 D, where D is the diam-
eter of the injector (1).
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