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(54) Injector and valve group for the injector

(57) A injector (1) has a fluid connection (3) for con-
necting the injector (1) to a fluid supply (5) and a fluid line
(38) which guides the fluid from the fluid connection (3)
to a fluid recess (20). The injector (1) further comprises
a valve group (2) with a valve body. The valve body com-
prises the fluid recess (20) and a valve body recess which
takes in a needle (8) movable in axial direction. The nee-
dle (8) prevents in a closed position of the needle (8) a
fluid flow through an opening (11) in the valve body and
otherwise enabling the fluid flow through the opening
(11). A filter assembly is arranged downstream the fluid
line (38) and next to the fluid recess (20) and/or down-
stream the fluid recess (20) and upstream the opening
(11) of the valve body enabling filtering of the fluid down-
stream of the filter assembly.
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Description

[0001] The invention relates to an injector and a valve
group for the injector with a fluid connection for connect-
ing the injector to a fluid supply, with a fluid line which
guides the fluid from the fluid connection to a fluid recess,
and with a valve body which comprises the fluid recess
and a valve body recess which takes in a needle movable
in axial direction.
[0002] The injector is proposed to inject fluid into a
combustion chamber of an internal combustion engine.
It is very important for a precise injection of fluid into the
combustion chamber and to ensure a long lifetime of the
injector that the fluid does not comprise any dirt. Said dirt
may come into the fluid downstream a tank and upstream
the combustion chamber. Said dirt may comprise burrs
or chips. These burrs or chips can destroy the sealing
area of the injector at an injector tip of the injector.
[0003] The object of the invention is to create an injec-
tor and a valve group for the injector, which enables sim-
ple an accurate dosing of fluid into a combustion chamber
of an internal combustion engine and a long lifetime of
the injector and the valve group.
[0004] The object of the invention is achieved by the
features of claim 1. Advantageous embodiments of the
invention are given in the sub-claims.
[0005] The invention is distinguished by an injector for
an internal combustion engine and a valve group for the
injector. The injector has a fluid connection for connecting
the injector to a fluid supply. Further the injector has a
fluid line which guides the fluid from the fluid connection
to a fluid recess. The valve group comprises a valve body.
The valve body comprises the fluid recess and a valve
body recess which takes in a needle movable in axial
direction. In a closed position of the needle the needle
prevents a fluid flow through an opening in the valve body
and otherwise enables the fluid flow through the opening.
A filter assembly is arranged downstream of the fluid line
and next to the fluid recess and/or downstream the fluid
recess and upstream the opening of the valve body en-
abling filtering of the fluid downstream of the filter assem-
bly.
[0006] The filter assembly is arranged in such a way
as to filter the whole fluid which enters the valve group.
The filter assembly enables simple a clean fluid at the
opening of the valve body. This contributes to a long life-
time of the valve group and an accurate dosing of the
fluid to a combustion chamber of an internal combustion
engine. In that case the fluid is preferably fuel.
[0007] The injector comprises at least one connection
area, in general the injector comprises two connection
areas. The first connection area is for electrical connec-
tions to control the injection. The second connection area
is to connect the injector to the fluid supply which may
comprise a pipe which connects the injector for example
with a common rail or a tank. The second connection
area may comprise an assembly to fix the pipe to the
injector. The fixing assembly is arranged at the fluid con-

nection of the injector. The fluid connection may comprise
a fluid connection filter in order to filter the fluid which
enters the injector. This protects the injector against dirt
which is in the fluid and which may gets into the fluid
between the tank or the common rail and the injector.
With said fluid connection filter it is not possible to filter
out dirt which enters the fluid in the injector itself. Such
dirt may be created by the assembling of the injector
and/or the assembling of the valve group to the injector,
for example by welding. Downstream the fluid connection
filter the fluid goes through the fluid line of the injector.
After that the fluid enters the valve group through the fluid
recess in the valve body. The valve group of the injector
is that part of the injector which takes in the needle and
which forms an injector tip which is considered to be faced
to the combustion chamber of the internal combustion
engine.
[0008] In an advantageous embodiment of the valve
group the filter assembly comprises an external filter
which is arranged next to the fluid recess at the outside
of the valve body. With an external filter the whole valve
group is protected against dirt, especially dirt which is
produced by assembling the valve group to an injector
housing of the injector. The external filter can be easily
mounted to the valve body. An adequate external filter
enables mounting of the external filter without modifica-
tion of the valve body.
[0009] In a further advantageous embodiment of the
valve group the filter assembly comprises an internal filter
which is arranged next to the fluid recess inside the valve
body. With an internal filter the whole interior of the valve
group is protected against dirt, especially dirt which is
produced by assembling the valve group to the injector
housing and/or dirt which is in the fluid recess of the valve
body.
[0010] In a further advantageous embodiment of the
valve group the valve body comprises a valve cap, a car-
tridge with a cartridge borehole and a cartridge recess
which takes in the needle and with the filter assembly
comprising a cartridge filter, which is arranged next to
the cartridge borehole. This enables filtering of dirt which
is produced by assembling the valve group to the injector
and/or by assembling the cartridge to the valve cap.
[0011] In a further advantageous embodiment of the
valve group the filter assembly comprises a lattice. This
enables a simple filtering of the fluid.
[0012] In a further advantageous embodiment of the
valve group the lattice comprises a synthetic material.
This enables in a simple way a cheap filter assembly.
[0013] In a further advantageous embodiment of the
valve group the synthetic material comprises nylon. This
enables in a simple way a resistant filter assembly.
[0014] In a further advantageous embodiment of the
valve group the lattice comprises stainless steel. This
enables easy mounting of the lattice to the filter assembly
by welding.
[0015] Exemplary embodiments of the invention are
explained in the following with the aid of schematic draw-
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ings.
[0016] These are as follows:

Figure 1 an injector,

Figure 2 a cut through a first embodiment of a valve
group for the injector,

Figure 3 a cut through a second embodiment of the
valve group,

Figure 4 a detailed view of the valve group in accord-
ance with Figure 3,

Figure 5 a cartridge of the valve group.

[0017] Elements of the same design and function that
appear in the different illustrations are identified by the
same reference character.
[0018] A fluid injector 1 (figure 1) comprises an injector
housing 30 and a valve group 2. The valve group 2 com-
prises a cartridge 4 and a valve cap 6. The injector 1
further comprises a fluid connection 3. The injector 1 may
be used to inject fluid to a combustion chamber of an
internal combustion engine. The fluid connection 3 may
is connected to a high pressure fuel chamber, for exam-
ple a common rail, of an internal combustion engine,
where fuel is stored under high pressure, for example
under the pressure of about 200 Bar.
[0019] The injector housing 30 has a tubular shape.
The fluid connection 3 is formed at the injector housing
30 on one side of the injector housing 30. The fluid con-
nection 3 may comprise a connection assembly for a fluid
supply 5 which may communicate with a fluid pipe. The
fluid connection 3 also may comprise a fluid connection
filter in order to filter the fluid while entering the injector
1 and so protecting the injector 1 against dirt in the fluid.
The dirt may gets into the fluid downstream a tank and
upstream the injector 1.
[0020] The valve group 2 further comprises a valve
body (figure 2). The valve body comprises the cartridge
4 with a cartridge recess 10. Further the valve body com-
prises the valve cap 6 which is connected to the cartridge
4. The cartridge 4 takes in a needle 8. The needle 8 pre-
vents in a closed position of the needle 8 a fluid flow
through a cartridge opening 11 at one axial end of the
cartridge recess 10 at a cartridge tip 9. In the closed po-
sition of the needle 8 a needle tip 13 is pressed to the
cartridge recess 10 from the outside of the cartridge re-
cess 10 covering it sealing up the cartridge recess 10.
So the needle 8 prevents the fluid flow through the car-
tridge recess 10. Beyond the closed position the needle
tip 13 is moved away from the cartridge recess 10. In that
way the needle 8 and the cartridge tip 9 form the cartridge
opening 11. So the cartridge opening 11 forms a cylin-
drical shaped nozzle.
[0021] A spring 12 is arranged between the cartridge
4 and a spring washer 14. The spring 12 forces the needle

8 in order to press the needle tip 13 to the cartridge recess
10. The needle 8 is movable relative to the spring washer
14. The cartridge 4 comprises at least two boreholes 16
through which the fluid can flow to the cartridge tip 9 and
beyond the closed position of the needle 8 into the com-
bustion chamber of the combustion engine.
[0022] The valve cap 6 comprises at that side which
is faced away from the cartridge 4 a control recess 17
through which the needle 8 exits the valve cap 6. The
fluid is prevented from exiting the valve cap 6 through
the control recess 17 by bellows 18. The bellows 18 pre-
vent leaking of the fluid through the control recess 17 of
the valve cap 6. The needle 8 comprises at that side of
the needle 8 which is faced away from the needle tip 13
an end face 31. The end face 31 protrudes in an actor
housing 32. An actor 34 comprises a ground plate 36 and
is arranged in the actor housing 32. Via the ground plate
36 the actor 34 affects the needle 8 at the end face 31
of the needle 8.
[0023] The valve cap 6 comprises on its outside an
external filter 22 which is arranged next to a fluid recess
20. The fluid can enter the valve group 2 through the fluid
recess 20. The external filter 22 comprises a lattice 25
in order to filter all the fluid which enters the valve group
2. The valve group 2 is connected to the fluid connection
3 by a fluid line 38 which is formed in the double tubed
free volume between the actor housing 32 and the injec-
tor housing 30. The fluid is lead from the fluid connection
3 through the fluid line 38, through the external filter 22
and the fluid recess 20. Further the fluid is lead to the
cartridge 4, through the cartridge boreholes 16 and then
towards the cartridge tip 9. Alternatively the injector hous-
ing 30 may also comprise only one tube and the fluid is
then lead around the actor 34 towards valve group 2 and
then to the cartridge tip 9.
[0024] The spring washer 14 is coupled to the needle
8 and stays in a fixed position independent from the
movement of the needle 8. The spring washer 14 forms
a spring rest for the spring 12. A second spring rest is
formed preferably at one axial end of the cartridge 4 which
is faced away from the cartridge tip 9.
[0025] The axial position of the needle 8, which deter-
mines whether the cartridge opening 11 is opened or
closed, depends on a force balance. A first force in the
closing direction of the needle 8 is affected by the spring
12 and a second force in opened direction of the needle
8 is affected by the actor 34.
[0026] In the explained embodiments the fluid injector
is designed to be normally closed, that means that if no
control signal is applied to the actor 34 the needle 8 is
pushed against the cartridge opening 11 by the spring
12 and that closes the cartridge opening 11. If a suitable
control signal is applied to the actor 34, the actor 34
changes its axial length and in that way controls whether
the cartridge opening 11 is opened or closed by the nee-
dle 8. The fluid injector 1 may, however, also be designed
to be normally open or may be of an inward-opening type.
Then the cartridge opening 11 may be formed as a small
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hole through the cartridge tip 9.
[0027] In an alternative embodiment of the filter as-
sembly an internal filter 24 (figure 3) is arranged at the
inside of the valve cap 6. The the internal filter 24 alter-
natively may be arranged together with the external filter
22. The internal filter 24 preferably comprises the lattice
25. Additional to the effects inherent with the external
filter 22, the internal filter 24 enables filtering of dirt which
occurs in the fluid recess 20. Dirt in the fluid recess 20
may be created by drilling the fluid recess 20.
[0028] Both, the external filter 22 and the internal filter
24 enable mounting and finishing the valve group 2 in a
clean room. In this way the valve group 2 is protected
against dirt which may be created while assembling the
valve group 2 to the injector housing 30, especially by
welding.
[0029] A cartridge filter 26 (figure 4) may be arranged
additionally or alternatively to the external and/or the in-
ternal filter 22, 24. A cartridge filter 26 is preferably ar-
ranged at the boreholes 16 of the cartridge. The cartridge
filter 26 is preferably arranged at the outside of the car-
tridge 4. The cartridge filter 26 may also be arranged in
the borehole 16 of the cartridge 4 or in the cartridge re-
cess 10. The cartridge filter 26 also comprises the lattice
25 (Figure 5) so the cartridge 4 may be mounted and
finished in a clean room and then may be assembled
outside the clean room to the rest of the valve group 2.
This prevents dirt in the fluid from entering the cartridge
recess 10.
[0030] The filter assembly may comprises an other fil-
ter which is arranged at another place downstream of the
fluid recess 20 in the valve cap 6 and upstream of the
cartridge opening 11 as long as it is guaranteed that the
whole fluid which reaches the cartridge opening 10 is
filtered. Therefore dirt in the fluid, for example burrs or
chips, cannot affect the injection of the fluid to the com-
bustion chamber of the internal combustion engine. Also
the dirt cannot hinder the needle moving in its closed
position because of dirt in between the needle tip 13 and
the cartridge tip 9. This guarantees a precise injection of
the fluid and a long lifetime of the valve group 2 and so
of the whole injector unit 1.
[0031] The lattice 25 may comprise a synthetic mate-
rial, for example Nylon. This contributes to a cheap pro-
duction of the filter assembly. Nylon especially is a very
robust material and contributes to a long lifetime of the
filter assembly. If the lattice 25 comprises a high amount
of synthetic material it may be advantageous, if the lattice
25 is not directly fixed to the valve cap 6 and/or the car-
tridge 4. Preferably the lattice 25 then is arranged closely
to the valve cap 6 and/or respectively the cartridge 4 and
is fixed to a frame which is fixed to the valve cap 6 and/or
respectively to the cartridge 4.
[0032] The lattice 25 also may comprise stainless
steel. This contributes to a very long lifetime of the filter
assembly. If the lattice 25 comprises a high amount of
stainless steel it may be advantageous, if the lattice 25
is directly fixed to the valve cap 6 and/or the cartridge 4.

The lattice 25 may also be arranged closely to the valve
cap 6 and/or respectively the cartridge 4 and be fixed to
a frame which is fixed to the valve cap 6 and/or respec-
tively the cartridge 4.

Claims

1. Valve group (2) for an injector (1), the injector com-
prising a fluid connection (3) for connecting the in-
jector (1) to a fluid supply (5) and the injector (1)
comprising a fluid line (38) which guides the fluid
from the fluid connection (3) to a fluid recess (20),
the valve group (2) comprising

- a valve body, which comprises the fluid recess
(20) and a valve body recess which takes in a
needle (8) movable in axial direction,
- the needle (8) preventing in a closed position
of the needle (8) a fluid flow through an opening
(11) in the valve body and otherwise enabling
the fluid flow through the opening (11),
- a filter assembly which is arranged down-
stream the fluid line (38) and next to the fluid
recess (20) and/or downstream the fluid recess
(20) and upstream the opening (11) of the valve
body enabling filtering of the fluid downstream
of the filter assembly.

2. Valve group (2) in accordance with claim 1 with the
filter assembly comprising an external filter (22)
which is arranged next to the fluid recess (20) at the
outside of the valve body.

3. Valve group (2) in accordance with one of the pre-
ceding claims with the filter assembly comprising an
internal filter (24) which is arranged next to the fluid
recess (20) inside the valve body.

4. Valve group (2) in accordance with one of the pre-
ceding claims with the valve body comprising a valve
cap (6), a cartridge (4) with a cartridge borehole (16)
and a cartridge recess (10) which takes in the needle
(8) and with the filter assembly comprising a car-
tridge filter (26), which is arranged next to the car-
tridge borehole (16).

5. Valve group (2) in accordance with one of the pre-
ceding claims with the filter assembly comprising a
lattice (25).

6. Valve group (2) in accordance with claim 5 with the
lattice (25) comprising a synthetic material.

7. Valve group (2) in accordance with claim 6 with the
synthetic material comprising nylon.

8. Valve group (2) in accordance with on of the claims
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5 to 7 with the lattice (25) comprising stainless steel.

9. Injector (1) for an internal combustion engine which
comprises the valve group in accordance with one
of the claims 1 to 8.
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