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Description

[0001] The invention relates to a fixing arrangement
for fixing a fuel injector in a cylinder head of a combustion
engine and a fuel injector.

[0002] Fuel injectors are in wide spread use, in partic-
ular for internal combustion engines where they may be
arranged in order to dose fuel into an intake manifold of
the internal combustion engine or directly into the com-
bustion chamber of a cylinder of the internal combustion
engine. Fuel can be supplied to the internal combustion
engine by the fuel injector that comprises the fixing ar-
rangement. The fuel injectors can be coupled to the cyl-
inder head of the internal combustion engine in different
manners.

[0003] The coupling of the fuel injectors to the cylinder
heads needs to be very precise to get a correct injection
angle.

[0004] The object of the invention is to create a fixing

arrangement for fixing a fuel injector in a cylinder head
of a combustion engine which is simply to be manufac-
tured and which facilitates a reliable and precise coupling
between the fuel injector and the cylinder head of the
combustion engine.

[0005] It is furthermore the object of the invention to
create afuel injector that ensures a precise dosing of fuel.
[0006] The objects are achieved by the features of the
independent claims. Advantageous embodiments of the
invention are given in the sub-claims.

[0007] According to a first aspect the invention is dis-
tinguished by a fixing arrangement for fixing a fuel injector
being inserted into a cylinder head of a combustion en-
gine in an inserting direction, wherein the fixing arrange-
ment is formed as a snap-in arrangement. This has the
advantage that a fast coupling of the fuel injector in the
cylinder head is possible. Furthermore, a low cost solu-
tion for the fixing arrangement is obtainable.

[0008] In an advantageous embodiment the fixing ar-
rangement has a spring element being arranged and de-
signed to exert a force against the inserting direction of
the fuel injector. By this it is possible to obtain a defined
position of the fuel injector relative to the cylinder head
in axial direction which is necessary to obtain a precise
injection of fuel into the combustion chamber of the in-
ternal combustion engine.

[0009] In a further advantageous embodiment the fix-
ing arrangement comprises a first tubular portion includ-
ing a central longitudinal axis, comprising a snap-in re-
cess and being designed to be rigidly coupled to the cyl-
inder head, and a second tubular portion being designed
to engage the fuel injector and to be rigidly coupled to
the fuel injector. The second tubular portion comprises
a snap-in projection extending away from the second tu-
bular portion outwards in radial direction and is designed
to be received by the snap-in recess of the first tubular
portion to retain the second tubular portion in the first
tubular portion in direction of the central longitudinal axis.
By this a simple construction of the fixing arrangement
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is possible which allows carrying out a fast coupling of
the second tubular portion in the first tubular portion.
[0010] In a further advantageous embodiment one of
the tubular portions comprises the spring element being
arranged and designed to exert the axial force on the
second tubular portion to fix the second tubular portion
relative to the first tubular portion in axial direction. By
this a simple construction of the spring element is obtain-
able which allows fixing the second tubular portion rela-
tive to the first tubular portion in axial direction.

[0011] In a further advantageous embodiment the
spring element is arranged at an axial end of the second
tubular portion, the axial end of the second tubular portion
being arranged to face the cylinder head. This allows
arranging and fixing the spring element between the sec-
ond tubular portion and the cylinder head.

[0012] In a further advantageous embodiment the
spring elementis aleaf spring extending in axial direction.
This has the advantage that the spring element can be
simple realized.

[0013] In a further advantageous embodiment the
spring element is designed to be supported on the cylin-
der head. This has the advantage that it is possible that
only one further support for the spring element on the
fixing arrangement is needed.

[0014] In a further advantageous embodiment the
spring element is formed in one part with the second tu-
bular portion. This has the advantage that no further el-
ements for coupling the spring element to the second
tubular portion are necessary.

[0015] Inafurther advantageous embodimentthe sec-
ond tubular portion has a plurality of spring elements dis-
tributed circumferentially over the second tubular portion.
By this a homogenous distribution of the force for fixing
the second tubular portion in axial direction relative to
the second tubular portion is possible.

[0016] In a further advantageous embodiment the
spring elements are distributed axial symmetrically over
the second tubular portion relative to the central longitu-
dinal axis. By this a very homogenous distribution of the
force forfixing the second tubular portion in axial direction
relative to the second tubular portion is possible.
[0017] Inafurther advantageous embodimentthe sec-
ond tubular portion has a plurality of snap-in projections
distributed circumferentially over the second tubular por-
tion. This has the advantage that a homogenous distri-
bution of the force for retaining the second tubular portion
in the first tubular portion is possible.

[0018] In a further advantageous embodiment the
shap-in projections are distributed axial symmetrically
over the second tubular portion relative to the central
longitudinal axis. This has the advantage that a very ho-
mogenous distribution of the force for retaining the sec-
ond tubular portion in the first tubular portion is possible.
[0019] In a further advantageous embodiment the
shap-in recess of the first tubular portion is designed as
a through-hole. By this the fuel can be easily removed
fromthe cylinder head by a simple tool, which can engage
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the fixing arrangement from outside thereby disengaging
the projections from the snap-in recesses of the first tu-
bular portion.

[0020] According to a second aspect the invention is
distinguished by a fuel injector comprising a fixing ar-
rangement.

[0021] Exemplary embodiments of the invention are
explained in the following with the aid of schematic draw-
ings. These are as follows:

Figure 1  aninternal combustion enginein a schematic
view,

Figure 2  afuel injector with a fixing arrangement and
acylinder head in a longitudinal section view,
Figure 3  the fuel injector with the fixing arrangement
and the cylinder head in a top view,

Figure 4  the fuel injector with the fixing arrangement
and the cylinder head in a longitudinal sec-
tion view along line V-1V’ of figure 3,
Figure 5 the fuel injector with the fixing arrangement
and the cylinder head in a longitudinal sec-
tion view along line V-V’ of figure 3, and
Figure 6 the fuel injector with the fixing arrangement
and a cylinder head in a cross sectional view
along line VI-VI' of figure 5.

[0022] Elements of the same design and function that
occur in different illustrations are identified by the same
reference character.

[0023] Figure 1 shows an internal combustion engine
22, with an intake air tract 10, a motor block 12, a cylinder
head 14 and an exhaust gas tract 16. In the motor block
12 a combustion chamber 20 is arranged.

[0024] The cylinder head 14 comprises a fuel injector
18 and a sparking plug 19. A fixing arrangement 30 en-
ables the fixing of the fuel injector 18 to the cylinder head
14 of the combustion engine 22.

[0025] The fuel injector 18 (figures 2) comprises an
injector coupling portion 24 and a valve assembly 27.
Theinjector coupling portion 24 is designed to be coupled
toahighpressure fuel chamber of the internal combustion
engine 22, the fuel is stored under high pressure, for ex-
ample, under the 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.

[0026] Furthermore, the injector coupling portion 24 is
designed to be coupled to an electrical supply to actuate
a not shown actuator unit of the fuel injector 18.

[0027] The valve assembly 27 comprises a valve body
26 with a central longitudinal axis L and a not shown
cavity which is axially led through the valve body 26. The
valve assembly 27 further comprises a not shown valve
needle taken in the cavity of the valve body 26. On a free
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end of the valve assembly 27 an injection nozzle 28 is
formed which is closed or opened by an axial movement
of the valve needle. In a closing position a fuel flow
through the injection nozzle 28 is prevented. In an open-
ing position fuel can flow through the injection nozzle 28
into the combustion chamber 20 of the internal combus-
tion engine 22.

[0028] As can be best seen in figure 2 the fixing ar-
rangement 30 comprises a first tubular portion 32 and a
second tubular portion 34 extending in the direction of
the central longitudinal axis L.

[0029] The firsttubular portion 32 has a snap-in recess
50 which is carried out as a through-hole.

[0030] Atan axial end 54 of the first tubular portion 32,
facing away from the cylinder head 14, a chamfer 52 is
arranged. The chamfer 52 is designed to be arranged
circumferentially over the first tubular portion 32.

[0031] The first tubular portion 32 has an outer surface
56 by which the first tubular portion 32 is coupled to the
cylinder head 14. The cylinder head 14 has a recess 15,
which engages the first tubular portion 32 partially. This
enables a rigid coupling of the first tubular portion 32 to
the cylinder head 14. The coupling between the cylinder
head 14 and the first tubular portion 32 can be carried
out by brazing, but it may also be done by another ade-
quate coupling method as press-fitting or welding.
[0032] The second tubular portion 34 of the fixing ar-
rangement 30 has an inner surface 40 in which the fuel
injector 18 with an outer surface 42 is arranged. The sec-
ond tubular portion 34 of the fixing arrangement 30 en-
gages the fuel injector 18 and is rigidly coupled to the
fuel injector 18. The coupling between the fuel injector
18 and the fixing arrangement 30 is preferably carried
out by welding.

[0033] The fixing arrangement 30 further comprises
snap-in projections 36 which are in one piece with the
second tubular portion 34. The snap-in projections 36
are bent away from the second tubular portion 34 and
extend outwards in radial direction from the tubular por-
tion 32.

[0034] The second tubular portion 34 comprises a first
axial end 44 which faces away from the cylinder head
14, and asecond axial end 46, which is facing the cylinder
head 14.

[0035] Atthe second axial end 46 of the second tubular
portion 44, a spring element 38 is arranged. The spring
element 38 is designed as a leaf spring which extends
in axial direction. The spring element 38 is supported on
the cylinder head 14 and is designed to exert an axial
force F on the second tubular portion 34 to fix the second
tubular portion 34 relative to the first tubular portion 32
in axial direction. The spring element 38 is formed in one
part with the second tubular portion 34. By this, it is pos-
sible to form the second tubular portion 34 and the spring
element 38 in a way that no further coupling elements
between the spring element 38 and the second tubular
portion 34 are necessary.

[0036] As can be seen in figure 3, the second tubular
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portion 34 of the shown embodiment of the fixing arrange-
ment 30 has three snap-in projections 36 and two spring
elements 38.

[0037] The three snap-in projections 36 are arranged
in an angular distance of 120° to each other, thereby
being distributed axial-symmetrically over the second tu-
bular portion 34 relative to the central longitudinal axis
L. The number of the snap-in projections 36 may vary
but it is preferred that the snap-in projections 36 are dis-
tributed axial-symmetrically over the circumference of
the second tubular portion 34 to get a very homogenous
distribution of the retaining force between the first tubular
portion 32 and the second tubular portion 34.

[0038] The two spring elements 38 of the second tu-
bular portion 34 are opposing each other relative to the
central longitudinal axis L. The number of spring ele-
ments 38 may differ from three but it is preferred that the
spring elements 38 are distributed axial-symmetrically
over the circumference of the second tubular portion 34
relative to the central longitudinal axis L as to obtain a
very homogenous distribution of the axial forces F on the
second tubular portion 34 to fix the second tubular portion
34 relative to the first tubular portion 32 in axial direction.
[0039] In the following, the assembly and disassembly
of the fuel injector 18, the fixing arrangement 30 and the
cylinder head 14 of the combustion engine 22 will be
described in detail:

[0040] For assembling the cylinder head 14 with the
first tubular portion 32, the first tubular portion 32 is in-
serted into the recess 15 of the cylinder head 14. As the
outer surface 56 of the first tubular portion 32 is in contact
with the cylinder head 14, a fixed coupling of the cylinder
head 14 to the first tubular portion 32 is enabled, prefer-
ably by brazing, press-fitting or welding.

[0041] The fuel injector is inserted into the second tu-
bular portion 34. By this, the outer surface 42 of the fuel
injector 18 is in contact with the inner surface 40 of the
second tubular portion 34, thereby enabling a fixed cou-
pling of the second tubular portion 34 to the fuel injector
18, preferably by welding.

[0042] The fuel injector 18 with the second tubular por-
tion 34 is inserted in an inserting direction D into the first
tubular portion 32 with the assistance of the chamfer 52,
which engages the snap-in projections 36 of the second
tubular portion 34. The snap-in projections 36 are moving
in direction of the inserting direction D until the snap-in
projections 36 come into engagement with the snap-in
recesses 50 of the first tubular portion 32. During the
axial movement of the second tubular portion 34 in the
inserting direction D relative to the first tubular portion
32, the spring element 38 is compressed asiitis in contact
with the cylinder head 14. When the snap-in projections
36 come into engagement with the snap-in recesses 50,
the spring elements 38 are compressed and exert the
axial force F on the second tubular portion 34. Thereby,
the second tubular portion 34 is fixed relative to the first
tubular portion 32 in axial direction.

[0043] If the fuel injector 18 shall be removed from the
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cylinder head 14, a tool can be inserted into the snap-in
recesses 50 which are formed as through-holes and the
shap-in projections 36 can be moved into radial direction
towards the central longitudinal axis L until the snap-in
projections 36 disengage with the snap-in recesses 50
in the first tubular portion 32. Subsequently, the second
tubular portion 34 with the injector 18 can be pulled out
from the first tubular portion 32 in the cylinder head 14.
[0044] As has been shown, the construction of the fix-
ing arrangement 30 as a shap-in arrangement allows a
fast and simple assembly and disassembly of the fuel
injector 18 and the cylinder head 14.

Claims

1. Fixing arrangement (30) for fixing a fuel injector (18)
being inserted into a cylinder head (14) of a combus-
tion engine (22) in an inserting direction (D), wherein
the fixing arrangement (30) is formed as a snap-in
arrangement.

2. Fixing arrangement (30) in accordance with claim 1,
with a spring element (38) being arranged and de-
signed to exert a force (F) against the inserting di-
rection (D) of the fuel injector (18).

3. Fixing arrangement (30) in accordance with claim 1
or 2, comprising

- a first tubular portion (32) including a central
longitudinal axis (L), comprising a snap-in re-
cess (50) and being designed to be rigidly cou-
pled to the cylinder head (14), and

- a second tubular portion (34) being designed
to engage the fuel injector (18) and to be rigidly
coupled to the fuel injector (18),

the second tubular portion (34) comprising a snap-
in projection (36) extending away from the second
tubular portion (34) outwards in radial direction and
being designed to be received by the snap-in recess
(50) of the first tubular portion (32) to retain the sec-
ond tubular portion (34) in the first tubular portion
(32) in direction of the central longitudinal axis (L).

4. Fixing arrangement (30) in accordance with claim 3,
with one of the tubular portions (32, 34) comprising
the spring element (38) being arranged and de-
signed to exert the axial force (F) on the second tu-
bular portion (34) to fix the second tubular portion
(34) relative to the first tubular portion (32) in axial
direction.

5. Fixing arrangement (30) in accordance with claim 3
or 4, with the spring element (38) being arranged at
an axial end (46) of the second tubular portion (34),
the axial end (46) of the second tubular portion (34)
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being arranged to face the cylinder head (14).

Fixing arrangement (30) in accordance with one of
the claims 3 to 5, with the spring element (38) being
a leaf spring extending in axial direction.

Fixing arrangement (30) in accordance with one of
the claims 3 to 6, with the spring element (38) being
designed to be supported on the cylinder head (14).

Fixing arrangement (30) in accordance with one of
the claims 3 to 7, with the spring element (38) being
formed in one part with the second tubular portion
(34).

Fixing arrangement (30) in accordance with one of
the claims 3 to 8, the second tubular portion (34)
having a plurality of spring elements (38) distributed
circumferentially over the second tubular portion
(34).

Fixing arrangement (30) in accordance with claim 9,
the spring elements (38) being distributed axial sym-
metrically over the second tubular portion (34) rela-
tive to the central longitudinal axis (L).

Fixing arrangement (30) in accordance with one of
the claims 3 to 10, the second tubular portion (34)
having a plurality of snap-in projections (36) distrib-
uted circumferentially over the second tubular por-
tion (34).

Fixing arrangement (30) in accordance with claim
11, the snap-in projections (36) being distributed ax-
ial symmetrically over the second tubular portion (34)
relative to the central longitudinal axis (L).

Fixing arrangement (30) in accordance with one of
the claims 3 to 12, the snap-in recess (50) of the first
tubular portion (32) is designed as a through-hole.

Fuel injector (18) comprising a ffixing arrangement
(30) according to one of the preceding claims.

10

15

20

25

30

35

40

45

50

55



%
i

N
\\
10
\
22

FIG 1

19 18 T4-20
127" S

16\
N

28

e e e | H] s ¢ e ¢ — ) — — — —  — — .Il.

,hl\\ 4\ %ﬁﬂﬁﬁ\\\\




EP 1 898 086 A1

FIG 4

o
<t
Lo

/

T % o3-S




EP 1 898 086 A1

FIG 5

@fD
VI
_

14

(]
o
< .
oﬂ Jw ' _7///////\///
N 7
R
-2 |
W IL




w

EPO FORM 1503 03.82 (P04C01)

D)

EP 1 898 086 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 06 01 8803

DOCUMENTS CONSIDERED TO BE RELEVANT
Catego Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X DE 195 08 305 Al (BAYERISCHE MOTOREN WERKE|1,16 INV.
AG [DE]) 12 September 1996 (1996-09-12) Fo2M61/14
* the whole document *
A DE 101 33 264 Al (BOSCH GMBH ROBERT [DE]) (1,16
6 February 2003 (2003-02-06)
* paragraph [0014] - paragraph [0030];
figures 1,2 *
A DE 100 27 669 Al (BOSCH GMBH ROBERT [DE]) |2
6 December 2001 (2001-12-06)
* paragraph [0040] - paragraph [0042];
figure 2 *
A DE 195 08 304 Al (BAYERISCHE MOTOREN WERKE|1,16
AG [DE]) 12 September 1996 (1996-09-12)
* the whole document *
TECHNICAL FIELDS
SEARCHED (IPC)
FO2M
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague 5 March 2007

Correia, Sergio

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




EPO FORM P0459

EP 1 898 086 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 06 01 8803

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

05-03-2007
sted in earoh epert roes member) ond
DE 19508305 Al 12-09-1996  NONE
DE 10133264 Al  06-02-2003 WO 03006818 AL 23-01-2003
OE 10027669 AL  06-12-2001 W0 0104775 AL 13-12-2001
DE 19508304 Al  12-09-1996 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

10



	bibliography
	description
	claims
	drawings
	search report

