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(67)  The presentinvention relates to a fluid injection
assembly (1), comprising an injector (2), a fuel cup (3)
and a spring (4), wherein the spring (4) is arranged be-
tween a supporting surface (5) of the injector (2) and a
supporting surface (6) of the fuel cup (3). In order to im-
prove such a fluid injection assembly, the invention sug-
gests that the spring (4) extends along a longitudinal axis
(7) of the spring (4) and that the spring (4) comprises a
wire (8) wound around the longitudinal axis (7) of the
spring (4) between afirst longitudinal end (9) of the spring
(4) and a second longitudinal end (10) of the spring (4).
According to a second aspect the invention refers to a
combination, in particular for a fluid injection assembly
(1) of an internal combustion engine, wherein the com-
bination (35) includes a spring (4) and a fixing element
(24). In order to provide an improved combination (35)
the invention suggests that the spring (4) extends along
a longitudinal axis (7) of the spring, wherein the spring
(4) comprises a wire (8) wound around the longitudinal
axis (7) of the spring (4) between a first longitudinal end
(9) of the spring (4) and a second longitudinal end (10)
of the spring (4), and that the fixing element (24) has a
ring section (25) and a sleeve section (26) extending
along a longitudinal axis (27) of the fixing element (24),
wherein the ring section (25) is formed at or fixed to the
sleeve section (26) between a first longitudinal section
(28) of the sleeve section and a second longitudinal sec-
tion (29) of the sleeve section (26) and wherein the ring
section (25) extends from an outside of the sleeve section
(26) in a radially outward direction.
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Description

[0001] The presentinvention relates to a fluid injection
assembly, comprising an injector, a fuel cup and a spring,
wherein the spring is arranged between a supporting sur-
face of the injector and a supporting surface of the fuel
cup.

[0002] Furthermore, according to a second aspect the
present invention relates to a combination, in particular
for a valve assembly of an internal combustion engine,
wherein the combination includes a spring and a fixing
element.

[0003] Injection valve assemblies are in wide spread
use, in particular for internal combustion engines where
they may be arranged in order to dose a fluid to a cylinder.
A high pressure injector needs to be clamped on the cyl-
inder head in order to ensure an appropriate position of
its tip (outlet) inside the combustion chamber. The injec-
tor, in particular if it is an injector for gasoline direct in-
jection (GDI), after its installation on an engine needs to
be pushed down on the cavity at the injector seat of a
cylinder in order to be maintained in its correct position,
even if a counter pressure from the cylinder and if vibra-
tion occurs. In order to meet these requirements in the
prior art it is known to use a spring which is arranged
between a supporting surface of an injector and a sup-
porting surface of a fuel cup in order to press down the
injector to the cylinder head by an elastic force. Such a
fluid injection assembly is known from EP 1 892 408 B1,
where a spring is shown e.g. in Fig. 3. Such a spring is
usually obtained by fine blanking and bending in order
to have a leaf spring shape. However, such known tech-
nology has some disadvantages. In particular, the spring
itself is complicate to manufacture and must be specifi-
cally adapted to each individual fluid injection assembly.
Furthermore, such known spring requires a considerable
installation space and the assembly is difficult. Further-
more, there is a risk that the elastic force is not evenly
distributed along the entire circumference so that the risk
of a bending force exists.

[0004] Itis an object of the invention to provide an im-
proved fluid injection assembly. In particular, it is intend-
ed to provide a fluid injection assembly which can over-
come some or all of the above-described disadvantages.
[0005] Regarding the second aspect of the invention
it is an object of the invention to provide an improved
combination whichincludes a spring and afixing element.
In particular, it is an object of the invention that such pro-
vided combination can contribute to over-come at least
some or all of the above-described dis-advantages.
[0006] According to the first aspect of the invention, in
order to overcome the mentioned object the invention
suggests that the spring extends along a longitudinal axis
of the spring and that the spring comprises a wire wound
around the longitudinal axis of the spring between a first
longitudinal end of the spring and a second longitudinal
end of the spring. Accordingly, the invention suggests to
replace the usually used bending spring by a spring of a

10

15

20

25

30

35

40

45

50

55

very different type which enables a number of advantag-
es. In particular, the outline of such component (spring)
- compared to the known spring - is minimized in terms
of diameter and height. Further, the assembly process
step of the proposed design is easier compared to the
known technology. Moreover, the force which is provided
by the spring is better distributed along the entire circum-
ference at the injector seat which minimizes the risk of a
bending force. Furthermore, in the end the costs of the
spring and of the fluid injection assembly can be reduced
compared to the prior art.

[0007] There are many possibilities for performing pre-
ferred modifications:

It is preferred that the spring has a helicoidal shape and
in particular is a standard helicoidal shape spring. A
standard helicoidal shape spring preferably may be a
spring in accordance to technical standard like for exam-
ple the ISO standard (ISO is the abbreviation for Inter-
national Organization for Standardization). Especially, it
is preferred that the spring is a pressure spring, in par-
ticular a cylinder pressure spring.

[0008] In a preferred embodiment it is provided that
the first longitudinal end of the spring points in a direction
towards the supporting surface of the fuel cup and that
the second longitudinal end of the spring points in a di-
rection towards the supporting surface of the injector.
Regarding an assembled state it is preferred that the
spring at its first longitudinal end is supported directly or
indirectly at the fuel cup with regard to a first axial direction
and that the spring at its second longitudinal end is sup-
ported directly or indirectly at the injector with regard to
a second axial direction, which is opposite to the first
axial direction.

[0009] It is possible that the fluid injection assembly
comprises a fuel rail and that the fuel cup is a fuel rail
cup which is integrally formed at the fuel rail or which is
fixed at the fuel rail. In such embodiments the fuel cup
may also be denoted as a fuel rail cup or as a rail cup.
For example, the fuel cup may be integrally formed at or
fixed at a main gallery of the fuel rail. Alternatively, it is
possible that the fuel cup is an injector cup.

[0010] In order to simplify the mounting of the spring
in the fluid injection assembly, it is possible that the fluid
injection assembly comprises a fixing element which has
a ring section and a sleeve section ex-tending along a
longitudinal axis of the fixing element, wherein the ring
section is formed at or fixed to the sleeve section between
a first longitudinal section of the sleeve section and a
second longitudinal section of the sleeve section and
wherein the ring section extends from an outside of the
sleeve section in a radially outward direction, wherein
the fixing elementin particular is made of plastic material.
Itis preferred that the injector comprises an injector tube,
wherein the injector tube is inserted into a hollow space
within the spring, wherein at the second longitudinal end
of the spring an inner diameter of the spring is bigger
compared to an outer diameter of the injector tube so
that a longitudinal first annular space is provided, and
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that the first longitudinal section of the sleeve section is
inserted into the first annular space, wherein in particular
an outer diameter of the first longitudinal section of the
sleeve section corresponds to an inner diameter of the
spring and wherein in particular an inner diameter of the
first longitudinal sleeve section corresponds to an outer
diameter of the injector tube. Further, it is possible that
the second longitudinal section of the sleeve section is
inserted longitudinally into a longitudinal second annular
space which is provided at the injector, wherein in par-
ticular an outer diameter of the second longitudinal sec-
tion of the sleeve section corresponds to an inner diam-
eter of the second annular space and wherein in partic-
ular an inner diameter of the second longitudinal section
of the sleeve section corresponds to an outer diameter
of the injector tube.

[0011] Infurtherdetailitis possible thatthe ring section
has afirst supporting surface extending transversely with
regard to the longitudinal axis of the fixing element and
asecond supporting surface ex-tending transversely with
regard to the longitudinal axis of the fixing element and
facing opposite to the first supporting surface, wherein
the second longitudinal end of the spring is supported
against the first supporting surface of the ring element
and wherein the second supporting surface of the ring
element is sup-ported against the supporting surface of
the injector.

[0012] In an advantageous embodiment it is provided
that the fluid injection assembly comprises a fuel rail,
wherein the fuel cup is integrally formed at the fuel rail
or is fixed at the fuel rail, and that the fluid injection as-
sembly comprises a cylinder head, in particular a cylinder
head of an internal combustion engine, wherein the cyl-
inder head comprises an opening and an injector seat
surrounding the opening, wherein a fluid outlet of the in-
jector is inserted into the opening of the cylinder head,
wherein the injector is supported directly or indirectly at
the injector seat with regard to the second axial direction
and wherein the spring is assembled in an elastically
compressed state between the supporting surface of the
fuel cup and the supporting surface of the injector. The
fuel rail and the fuel cup may be mounted at the internal
combustion engine at a predetermined and fixed distance
relative to the injector seat of a cylinder. Preferably at an
outside of the injector there is a ring shoulder which has
a first annular surface ex-tending at right angles with a
longitudinal axis of the injector and facing an outlet of the
injector and the annular surface contacts a second an-
nular surface of the injector seat. Preferably, the injector
is an injector which is adapted to be used for gasoline
direct injection (GDI).

[0013] Accordingtothe second aspectin orderto solve
the underlying object the invention suggests that the
spring extends along a longitudinal axis of the spring,
wherein the spring comprises a wire wound around the
longitudinal axis of the spring between a first longitudinal
end of the spring and a second longitudinal end of the
spring, and that the fixing element has a ring section and
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a sleeve section extending along a longitudinal axis of
the fixing element, wherein the ring section is formed at
or fixed to the sleeve section between a first longitudinal
section of the sleeve section and a second longitudinal
section of the sleeve section and wherein the ring section
ex-tends from an outside of the sleeve sectionin aradially
outward direction. In a purposeful embodiment it may be
provided that an outer diameter of the first longitudinal
section of the sleeve section corresponds to an inner
diameter of the spring.

[0014] Fromthe above descriptionitis clear to a skilled
person that an advantage of the present invention is that
the injector holding force may be guaranteed e.g. by a
standard helicoidal shape spring to be assembled be-
tween a fuel cup (in particular a fuel rail cup) and an
injector holding surface. In order to fix the spring on the
injector a simple fixing element (which could also be de-
noted by the terms mounting element or aligning element,
e.g.) and which e.g. could be a simple plastic component
can be mounted in the inner diameter of the modular
power group (including the injector and the spring) of the
injector.

[0015] Exemplary embodiments of the invention are
described with reference to the accompanying drawings.
These are as follows:

Fig. 1 shows a preferred embodiment of a fluid injec-
tion assembly according to the present inven-
tion by a sectional view in the upper section and
by a side view in the lower section;

Fig. 2 is asectional view of a section of the injector of
Fig. 1 where a preferred embodiment of a com-
bination in accordance to the invention is
mounted; and

Fig. 3 is an intersected perspective view of the pre-
ferred embodiment of the combination in ac-
cordance to the present invention as al-so
shown by Figs. 1 and 2.

[0016] A preferred embodiment of a fluid injection as-
sembly 1 in accordance to the invention is described with
regard to Figs. 1 and 2. It comprises an injector 2, a fuel
cup 3 and a spring 4, wherein the spring 4 is mounted
between a supporting surface 5 of the injector 2 and a
supporting surface 6 of the fuel cup 3. As also shown by
the increased details of Figs. 2 and 3, the spring 4 extends
along a longitudinal axis 7 and the spring 4 comprises a
wire 8 which is wound around the longitudinal axis 7 be-
tween afirst longitudinal end of the spring 4 and a second
longitudinal end 10 of the spring 4. In the example, the
spring 4 has a helicoidal shape and is a standard heli-
coidal shape spring.

[0017] In the example, the fluid injection assembly 1
comprises a fuel rail 11 having a main gallery 12. The
fuel cup 3 is integrally formed at the main gallery 12 and
is in fluid communication with the main gallery 12 by a
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via hole 13. The injector 2 is assembled between the fuel
rail 3and a cylinder head 14 of a cylinder as schematically
indicated by Fig. 1. The injector 2 has a fluid inlet 15
which in the opened state of the injector 2 is in internal
fluid communication with a fluid outlet 16 of the injector
2. In the assembled state, the fuel rail 11 is mounted by
means of a screw (not shown in Fig. 1) and by additional
components 17 in a predetermined fixed distance from
the cylinder head 14. The distance is determined so that
the adjacent windings of the spring 4 do not contact each
other at least when there are no considerable pressure
impulses within the cavity of the cylinder. Further, the
distance is determined so that the spring 4 is axially com-
pressed in the assembled state which means that the
spring 4 is elastically deformed to a certain degree and
hence the spring 4 is axially clamped by its elastic spring
force between the fuel cup 3 and the injector 2. Accord-
ingly, the injector 2 by means of this elastic spring force
is axially pressed down against an annular injector seat
20 which surrounds an opening 21 which is a fuel inlet
of the cylinder head 14. From the description and the
figures it follows that in the example the spring 4 is a
cylinder pressure spring. The injector 2 comprises an in-
jectortube 18 and aninjector body 19 wherein the injector
body 19 may e.g. be made of a plastic material or the like.
[0018] From the above it follows that the first longitu-
dinal end 9 of the spring 4 points in direction to-wards
the supporting surface 6 of the fuel cup 3 and that the
second longitudinal end 10 of the spring 4 points in a
direction towards the supporting surface 5 of the injector
2. In the assembled state shown by Fig. 1 the spring 4
at its first longitudinal end is axially supported directly
against the fuel cup 3 with regard to a first axial direction
22 and the spring 4 atits second longitudinal end is axially
supported indirectly by an intermediate fixing element 24
at the injector 2 with regard to a second axial direction
23 which is opposite to the first axial direction 22.
[0019] As shown by Figs. 2 and 3 in more detail, the
fixing element 24 (which could also be denoted by the
terms mounting element or aligning element) is integrally
formed and comprises a ring section 25 and a sleeve
section 26. The sleeve section 26 extends along a lon-
gitudinal axis 27 on the fixing element, which - in the
assembled state shown in Fig. 3 - corresponds to the
longitudinal axis of the spring 4. The ring section 25 is
formed at the outside of the sleeve section 26 between
afirstlongitudinal section 28 of the sleeve section 26 and
a second longitudinal section 29 of the sleeve section 26
and extends from the outside of the sleeve section 26 in
a radially outward direction. In the example, the fixing
element is made of plastic material.

[0020] AsdepictedinFig. 1the injector tubeis inserted
into a hollow space 30 within the spring 4. At the second
longitudinal end 10 of the spring 4 an inner diameter 31
of the spring is bigger compared to an outer diameter 32
of the injector tube 18 so that a longitudinal first annular
space 33 is provided. The first longitudinal section 28 of
the sleeve section 26 is inserted into the first annular
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space 33.

[0021] The second longitudinal section 29 of the sleeve
section 26 is inserted longitudinally into a longitudinal
second annular space 34 which is provided at the injector
2. In further detail, as shown by the increased view of
Fig. 3, the ring section 25 has a first supporting surface
34 which extends transversely with regard to the longi-
tudinal axis 27 and a second supporting surface 35 also
extending transversely with regard to the longitudinal axis
27 and facing opposite to the first supporting surface 34.
In the example, the second longitudinal end 10 of the
spring 4 is directly supported against the first supporting
surface 34 and the second supporting surface 35 of the
ring element 25 is directly supported against the support-
ing surface 5 of the injector 2.

[0022] Furthermore, the components shown by Fig. 3
form part of a preferred embodiment of a combination 35
in accordance to the second aspect of the present appli-
cation. As also shown by Fig. 3, the outer diameter of the
first longitudinal section 28 of the sleeve section corre-
sponds to the inner diameter of the spring 4. In the ex-
ample, the windings of the spring 4 have a unique diam-
eter. However, it is clear for a skilled person that this is
notnecessary. Regarding further details, possible effects
and advantages reference is made to the above descrip-
tion with regard to the fluid injection assembly 1.

[0023] All disclosed features are (for its own, but also
in combination) relevant for the invention. The features
of the dependent claims characterize also in-dependent
inventive improvements of the prior art, in particular for
filing divisional applications on a basis of these claims.

Reference Signs List
[0024]

fluid injection assembly
injector

fuel cup

spring

supporting surface
supporting surface
longitudinal axis
wire

9 first longitudinal end
10  second longitudinal end
11 fuel rail

12 main gallery

13 via hole

14  cylinder head

15 fluid inlet

16 fluid outlet

17  components

18 injector tube

19  injector body

20 injector seat

21 opening

22  first axial direction

o ~NO O WN -



7 EP 3 640 470 A1 8

23  second axial direction

24  fixing element

25  ring section

26  sleeve section

27  longitudinal axis

28 first longitudinal section

29  second longitudinal section
30 hollow space

31 inner diameter

32  outer diameter

33 firstannular space

34  first supporting surface
Claims

1. Fluid injection assembly (1), comprising an injector

(2), afuel cup (3) and a spring (4), wherein the spring
(4) is arranged between a supporting surface (5) of
the injector (2) and a supporting surface (6) of the
fuel cup (3), characterized in that the spring (4)
extends along a longitudinal axis (7) of the spring (4)
and that the spring (4) comprises a wire (8) wound
around the longitudinal axis (7) of the spring (4) be-
tween a first longitudinal end (9) of the spring (4) and
a second longitudinal end (10) of the spring (4).

Fluid injection assembly (1) according to claim 1,
characterized in that the spring (4) has a helicoidal
shape and in particularis a standard helicoidal shape
spring.

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the spring
(4) is a pressure spring, in particular a cylinder pres-
sure spring.

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the firstlon-
gitudinal end (9) of the spring (4) points in a direction
towards the supporting surface (6) of the fuel cup (3)
and that the second longitudinal end (10) of the
spring (4) points in a direction towards the supporting
surface (5) of the injector (2).

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the spring
(4) atitsfirst longitudinal end (9) is supported directly
or indirectly at the fuel cup (3) with regard to a first
axial direction (22) and that the spring (4) at its sec-
ond longitudinal end (10) is supported directly or in-
directly at the injector with regard to a second axial
direction (23), which is opposite to the first axial di-
rection (22).

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the fluid in-
jection assembly (1) comprises a fuel rail (11) and
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10.

1.

that the fuel cup (3) is a fuel rail cup which is integrally
formed at the fuel rail (11) or which is fixed at the
fuel rail (11).

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the fuel cup
(3) is an injector cup.

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the fluid in-
jection assembly (1) comprises a fixing element (14)
which has a ring section (25) and a sleeve section
(26) ex-tending along a longitudinal axis (27) of the
fixing element (24), wherein the ring section (25) is
formed at or fixed to the sleeve section (26) between
a first longitudinal section (28) of the sleeve section
(26) and a second longitudinal section (29) of the
sleeve section (26) and wherein the ring section (25)
extends from an outside of the sleeve section (26)
in a radially outward direction, wherein the fixing el-
ement (24) in particular is made of plastic material.

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the injector
(2) comprises an injector tube (18), wherein the in-
jector tube (18) is inserted into a hollow space (30)
within the spring (4), wherein at the second longitu-
dinal end (10) of the spring (4) an inner diameter (31)
of the spring (4) is bigger compared to an outer di-
ameter (32) of the injector tube (18) so that a longi-
tudinal first annular space (33) is provided, and that
thefirst longitudinal section (28) of the sleeve section
(26) is inserted into the first annular space (33),
wherein in particular an outer diameter of the first
longitudinal section of the sleeve section corre-
sponds to an inner diameter of the spring and where-
in in particular an inner diameter of the first longitu-
dinal sleeve section corresponds to an outer diam-
eter of the injector tube.

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the second
longitudinal section (29) of the sleeve section (26) is
inserted longitudinally into a longitudinal second an-
nular space (34) which is provided at the injector (2),
where-in in particular an outer diameter of the sec-
ond longitudinal section of the sleeve section corre-
sponds to an inner diameter of the second annular
space and wherein in particular an inner diameter of
the second longitudinal section of the sleeve section
corresponds to an outer diameter of the injector tube.

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the ring
section (25) has a first supporting surface (34) ex-
tending transversely with regard to the longitudinal
axis (27) of the fixing element (24) and a second
supporting sur-face (35) extending transversely with
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regard to the longitudinal axis (27) of the fixing ele-
ment (24) and facing opposite to the first supporting
surface (34), wherein the second longitudinal end
(10) of the spring (4) is supported against the first
supporting surface (34) of the ring element (25) and
wherein the second supporting surface (34) of the
ring element (25) is sup-ported against the support-
ing surface (5) of the injector (2).

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the fluid in-
jection assembly comprises a fuel rail (11), wherein
the fuel cup (3) is integrally formed at the fuel rail
(11) oris fixed at the fuel rail (11), and that the fluid
injection assembly (1) comprises a cylinder head, in
particular a cylinder head of an internal combustion
engine, wherein the cylinder head comprises an
opening (21) and an injector seat (20) surrounding
the opening (21), wherein a fluid outlet (16) of the
injector (2) is inserted into the opening (21) of the
cylinder head, wherein the injector (2) is supported
directly or indirectly at the injector seat (20) with re-
gard to the second axial direction (23) and wherein
the spring (4) is assembled in an elastically com-
pressed state between the supporting surface (6) of
the fuel cup (3) and the sup-porting surface (5) of
the injector (2).

Fluid injection assembly (1) according to any of the
preceding claims, characterized in that the injector
(2) is an injector (2) which is adapted to be used for
gasoline direct injection (GDI).

Combination (35), in particular for a fluid injection
assembly (1) of an internal combustion engine,
wherein the combination (35) includes a spring (4)
and a fixing element (24), characterized in that the
spring (4) extends along a longitudinal axis (7) of the
spring, wherein the spring (4) comprises a wire (8)
wound around the longitudinal axis (7) of the spring
(4) between a first longitudinal end (9) of the spring
(4) and a second longitudinal end (10) of the spring
(4), and that the fixing element (24) has aring section
(25) and a sleeve section (26) extending along a lon-
gitudinal axis (27) of the fixing element (24), wherein
the ring section (25) is formed at or fixed to the sleeve
section (26) between a first longitudinal section (28)
of the sleeve section and a second longitudinal sec-
tion (29) of the sleeve section (26) and wherein the
ring section (25) extends from an outside of the
sleeve section (26) in a radially outward direction.

Combination (35) according to claim 14, character-
ized in that an outer diameter of the first longitudinal
section (28) of the sleeve section (26) corresponds
to an inner diameter of the spring (4).
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