
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

91
8 

57
1

A
1

��&������������
(11) EP 1 918 571 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
07.05.2008 Bulletin 2008/19

(21) Application number: 06022852.5

(22) Date of filing: 02.11.2006

(51) Int Cl.: �
F02M 51/06 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK RS

(71) Applicant: SIEMENS AKTIENGESELLSCHAFT
80333 München (DE) �

(72) Inventor: Bondi, Antonio, Dr. �
53010 Rosia 
Siena (IT) �

(54) Injector for dosing fluid

(57) An injector (2) for dosing fluid comprises an in-
jector body (4) having a recess (6) of the injector body
(4) and a needle body having a recess of the needle body
and an injection nozzle (18). A needle (16) is arranged
in the recess of the needle body movable in axial direc-
tion. The needle (16) prevents a fluid flow through the
injection nozzle (18) in a closed position of the needle
(16). Otherwise, the needle (16) enables the fluid flow
through the injection nozzle (18). An actor (22) is ar-
ranged in the recess of the injector body (4) and is cou-
pled to the needle (16). A fluid inlet (40) for supplying the
injector (2) with fluid is arranged at the needle body. The
fluid inlet (40) has a fluid line (42) which leads to the
recess of the needle body.
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Description

�[0001] The invention relates to an injector for dosing
fluid. The injector comprises an injector body having a
recess of the injector body and a needle body. The needle
body has a recess of the needle body and an injection
nozzle. A needle is arranged in the recess of the needle
body movable in axial direction. The needle prevents a
fluid flow through the injection nozzle in a closed position
of the needle and otherwise enables the fluid flow through
the injection nozzle. An actor is arranged in the recess
of the injector body and is coupled to the needle.
�[0002] Modern injectors for dosing fluid have to enable
the dosing of fluid in a very precise way. In particular, an
injector for dosing fuel into a combustion chamber of an
internal combustion engine has to enable a very precise
dosing of the fuel, in order to achieve stringent emission
laws. Further, for achieving the stringent emission laws,
the fuel may be dosed with the injector with high pressure
up to 500 bar. The need for the precise dosing of fluid
and the need for guiding the fluid under the high pressure
may lead to an expensive production of the injector.
�[0003] It is an object of the present invention to create
an injector for dosing fluid which enables a guidance of
fluid to an injection nozzle of the injector in a very easy
way.
�[0004] The object of the invention is achieved by the
subject matter of the independent claim 1. Advantageous
embodiments of the invention are given in the subclaims.
�[0005] The invention is distinguished by an injector for
dosing fluid. The injector comprises an injector body and
a needle body. The injector body has a recess of the
injector body. The needle body has a recess of the needle
body and an injection nozzle. A needle is arranged in the
recess of the needle body movable in axial direction. The
needle prevents a fluid flow through the injection nozzle
in a closed position of the needle. Otherwise, the needle
enables the fluid flow through the injection nozzle. An
actor is arranged in the recess of the injector body and
is coupled to the needle. A fluid inlet for supplying the
injector with fluid is arranged at the needle body and has
a fluid line which leads to the recess of the needle body.
�[0006] The fluid inlet at the needle body enables to
create the injector body in a very simple way. Further,
the injector body may be formed very simple, because
no fluid, in particular, no fluid under high pressure is guid-
ed through the injector body. Further, a proper coupling
between the injector body and the needle body may be
achieved in a very simple way because the coupling area
has not to be sealed against the fluid. This enables to
decrease the costs for producing the injector compared
to an injector in which the fluid is guided through the whole
injector.
�[0007] In this context, it is very advantageous if the
injector body is made of one single tube. The single tube
only has to accommodate the actor of the injector and it
may accommodate a compensation assembly for com-
pensating a thermal expansion of the injector. This con-

tributes to a simple design of the injector, in particular,
of the injector body. This contributes to a low-�cost pro-
duction of the injector and it may contribute to a precise
and easy assembling of the injector. This may contribute
to a precise dosing of fluid by the injector.
�[0008] In a further advantageous embodiment of the
injector, the injector body is fixed to the needle body by
a press fit. This enables a proper coupling of the injector
body to the valve body in a simple way.
�[0009] In a further advantageous embodiment of the
injector, the injector body is screwed onto the needle
body. This contributes to a proper coupling of the injector
body to the needle body in a very simple way.
�[0010] The invention is explained in the following with
the aid of schematic drawings.
�[0011] These are as follows: �

figure 1 a first embodiment of an injector,

figure 2 a second embodiment of the injector.

�[0012] Elements with the same design or function that
appear in the different illustrations are identified by the
same reference characters.
�[0013] An injector 2 (Figure 1) comprises an injector
body 4 having a recess 6 of the injector body 4 and a
needle body having a recess of the needle body. Prefer-
ably, the needle body comprises a valve body 8 having
a recess 10 of the valve body and a nozzle body 12 having
a recess 14 of the nozzle body 12. The valve body 8 is
arranged between the injector body 4 and the nozzle
body 12 in axial direction. The injector 2 may be used for
dosing fluid. Preferably, the injector 2 may be used for
dosing fuel into a combustion chamber of an internal com-
bustion engine. In this embodiment the injector is of an
outward opening type. In an alternative embodiment the
injector 2 may be of an inward-�opening type.
�[0014] Preferably, the injector body 4 is made of a sin-
gle tube. The single tube may comprise two or more dif-
ferent radii and it may comprise one or more steps. Pref-
erably, the injector body 4 is coupled to the needle body
and, in particular, to the valve body 8 by a press fit. Al-
ternatively, the injector body 4 may be screwed onto the
valve body 8.
�[0015] A needle 16 is arranged in the recess 10 of the
valve body 8 and prodrudes to the recess 14 of the nozzle
body 12. The needle 16 is arranged movable in axial
direction. If the needle 16 is in its closed position, it pre-
vents a fluid flow through an injection nozzle 18 at a tip
20 of the nozzle body 12. If the needle 16 is outside of
its closed position, the needle 16 is moved away from
the injector body 4 and a cylindrical gap is formed be-
tween the needle 16 and the nozzle body 12. This cylin-
drical gap forms the injection nozzle 18.
�[0016] An actor 22 is arranged in the recess 6 of the
injector body 4. Preferably, the actor 22 is a piezo-�electric
actuator. The actor 22 comprises a ground plate 24 and
a top plate 26. The ground plate 24 is coupled to the
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needle 16 for moving the needle 16.
�[0017] An electrical connector 28 is arranged at the
injector body 4 for electrically connecting the actor 22. A
terminal 30 of the electrical connector 28 is electrically
coupled to a pin 32 of the actor 22. Preferably, a second
terminal of the electrical connector 28 is coupled to a
second pin of the actor 22.
�[0018] If the actor 22 gets energized via the electrical
connector 28, the actor 22, in particular, the piezo- �electric
actuator, increases its length in a few microseconds. In
this way, the actor 22 applies a force on the needle 16
against its closing direction. Preferably, the actor 22 gets
energized by applying a voltage on the terminal 30. If the
actor 22 gets deenergized, the actor 22 decreases its
axial length.
�[0019] Preferably, a compensation assembly 36 is ar-
ranged in the injector body 4 and is coupled to the actor
22 via a rod 34 of the actor 22. The compensation as-
sembly 36 is prevented from moving away from the in-
jector body 4 by a closing body 38. The compensation
assembly 36 is arranged for compensating a different
thermal expansion of the injector body 4 relative to the
actor 22.
�[0020] A fluid inlet 40 is arranged at the needle body
and, in particular, at the valve body 8 or at the nozzle
body 12. A fluid may flow through a fluid 42 of the fluid
inlet 40, with the fluid line 42 leading to the recess 10 of
the valve body 8 or, respectively, to the recess 14 of the
nozzle body 12. Bellows 44 prevent the fluid from leaking
into the recess 6 of the injector body 4.
�[0021] A spring 46 is arranged between a spring wash-
er 48 and the nozzle body 12. The spring washer 48 is
rigidly coupled to the needle 16.
�[0022] Whether the needle 16 is in its closed position
or not depends on a force balance. A first force against
the closing direction of the needle 16 may be applied on
the needle 16 by the actor 22. A second force in closing
direction is applied on the needle 16 by the spring 46. A
third force on the needle 16 may be applied by the fluid
in the recesses of the valve body 8 and/or the nozzle
body 12. If the forces against the closing direction of the
needle 16 are stronger than the forces of the needle 16
in closing direction, the needle 16 is moved away from
its closed position and a fluid flow from the fluid inlet 40
through a fluid path 50 of the valve body 12 and through
the injection nozzle 18 is enabled.

Claims

1. Injector (2) for dosing fluid comprising

- an injector body (4) having a recess (6) of the
injector body (4),
- a needle body having a recess of the needle
body and an injection nozzle (18),
- a needle (16) which is arranged in the recess
of the needle body movable in axial direction,

with the needle (16) preventing a fluid flow
through the injection nozzle (18) in a closed po-
sition of the needle (16) and with the needle (16)
otherwise enabling the fluid flow through the in-
jection nozzle (18),
- an actor (22) which is arranged in the recess
of the injector body (4) and which is coupled to
the needle (16),
- a fluid inlet (40) for supplying the injector (2)
with fluid being arranged at the needle body and
having a fluid line (42) which leads to the recess
of the needle body.

2. Injector (2) in accordance with claim 1 with the injec-
tor body (4) being made of one single tube.

3. Injector (2) in accordance with one of the preceding
claims with the injector body (4) being fixed to the
needle body by a press fit.

4. Injector (2) in accordance with one of the preceding
claims with the injector body (4) being screwed onto
the needle body.

5. Injector (2) in accordance with one of the preceding
claims with

- the needle body comprising a valve body (8)
having a recess (10) of the valve body (8) and
comprising a nozzle body (12) having a recess
(14) of the nozzle body (12) and an injection noz-
zle (18),
- the valve body (8) being arranged between the
nozzle body (12) and the injector body (4) in axial
direction,
- the fluid inlet (40) being arranged at the valve
body (8) or the nozzle body (12).
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