
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
55

5 
42

7
A

3
*EP001555427A3*
(11) EP 1 555 427 A3

(12) EUROPEAN PATENT APPLICATION

(88) Date of publication A3:
17.08.2005 Bulletin 2005/33

(43) Date of publication A2:
20.07.2005 Bulletin 2005/29

(21) Application number: 05250097.2

(22) Date of filing: 11.01.2005

(51) Int Cl.7: F02M 57/02, F02M 51/06,
F02M 55/04, F02M 61/04,
F02M 59/46, F02M 47/02

(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 MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL BA HR LV MK YU

(30) Priority: 13.01.2004 EP 04250133

(71) Applicant: Delphi Technologies, Inc.
Troy, MI 48007 (US)

(72) Inventor: Cooke, Michael P.
Gillingham Kent ME7 1DR (GB)

(74) Representative: Hopley, Joanne Selina et al
David Keltie Associates,
Fleet Place House,
2 Fleet Place
London EC4M 7ET (GB)

(54) Fuel injector

(57) A fuel injector for use in an internal combustion
engine includes a valve needle (10) which is engagea-
ble with a valve needle seat (16) to control fuel injection
through an injector outlet (21). An actuator (20), typically
in the form of a piezoelectric actuator stack (22), is ar-
ranged to control fuel pressure within a control chamber
(50) and a surface associated with the valve needle (10)
is exposed to fuel pressure within the control chamber.
A load transmission means (36), preferably in the form
of a motion inverter, transmits movement of the actuator
(20, 22) to the valve needle (10). The load transmission
means includes a bellows arrangement (42) which is
compressible and expandable in response to said actu-
ator movement so as to vary fuel pressure within the
control chamber (50), thereby to control movement of
the valve needle (10) relative to the valve needle seat
(16). A piezoelectrically operable injector is operable in
an energise-to-inject mode to provide efficient opening
of the valve needle (10) and to enable rapid closure of
the valve needle (10).
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