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Description

[0001] The present invention relates to a connecting
structure for a high pressure fuel supply of a fuel injector
and in particular to a connecting structure for preventing
the leakage of high pressure fuel into the engine com-
partment.

[0002] An example of such connecting structures is
known from EP 0 387 504 A.

[0003] As shown in Fig 1, separate fuel injectors are
normally connected to a fuel supply, usually a common
fuel supply rail, by means of receiving cups 1 connected
to the fuel rail into which an inlet end 2 of the fuel injector
3isinserted, a fluoropolymer O-ring 4 being provided in
aseat5around said inlet end 2 of the injector 3 for sealing
the gap between the receiving cup 1 and the injector. An
axial fuel inlet 6 in the inlet end of the injector is thus
connected to the fuel rail via the receiving cup 1. The fuel
rail is usually bolted to the engine, trapping the injectors
in their seats between the fuel rail and the engine and
thus securing the receiving cups 1 mounted on the fuel
rail onto the injectors 3.

[0004] Modern high pressure fuel injection systems
typically have a fuel supply pressure of up to 200 bar.
Thus any damage to the O-ring can lead to a leakage of
fuel past the O-ring and out into the engine compartment
due to the large pressure differential on either side of the
O-ring.

[0005] Greater attention to avoiding fuel leaks, partic-
ularly fuel vapour, is also required to meet ever stricter
hydrocarbon emission limits for vehicles.

[0006] GB 2 107 809 discloses a fuel injector having
a drain to prevent fuel from leaking to the exterior of the
fuel pipe/connector assembly of the injector.

[0007] According to the present invention there is pro-
vided fuel injector having a connecting structure for a
high pressure fuel supply of the fuel injector, the connect-
ing structure comprising a connection member including
an open ended tubular receiving portion communicating
with source of high pressure fuel and being configured
to receive a fuel supply inlet of the fuel injector, the fuel
supply inlet having an axially arranged fuel inlet port com-
municating with a spray nozzle of the fuel injector via a
selectively operable valve means, an annular sealing ring
being locatable around a first peripheral region of the fuel
supply inlet at or adjacent a distal end of the fuel supply
inlet, the sealing ring being adapted to sealingly abut an
inner surface of said receiving portion when the fuel sup-
ply inlet is inserted into the receiving portion, a second
sealing means being provided around a second periph-
eral region of the fuel supply inlet axially spaced from
said distal end of the fuel supply inlet, the second sealing
means cooperating with a further portion of said connec-
tion member to define a closed annular space between
said first and second peripheral regions, a low pressure
return or drain port being provided in a side wall of the
receiving portion, whereby any fuel leaking past the an-
nular sealing ring into said closed annular space passes
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into the drain port, the first peripheral region being pro-
vided on a first region of the fuel supply inlet and the
second peripheral region being provided on a second
region of the fuel supply inlet, wherein a fuel return port
is be provided in a side region of the fuel supply inlet at
the juncture between first and second regions, said fuel
return port communicating with a fuel return passage of
the fuel injector, characterised in that the fuel return port
opens into an annular recess between said first and sec-
ond regions

[0008] Preferably the diameter of the second region is
greater than the diameter of the first region.

[0009] In one embodiment the second sealing means
comprises a further annular sealing ring.

[0010] In an alternative embodiment the second seal-
ing means comprises a threaded portion co-operable
with a corresponding threaded portion on said second
peripheral region of the fuel supply inlet.

[0011] The presentinvention will now be described, by
way of example, with reference to the accompanying
drawings, in which:

Fig 2 is a sectional view of a connecting structure of
a fuel injector assembly according to a first embod-
iment of the present invention, and;

Fig 3 is a sectional view of a connecting structure of
a fuel injector assembly according to a second em-
bodiment of the present invention.

[0012] Inthe firstembodiment of the present invention,
as illustrated in Fig 2, the fuel injector comprises an in-
jector body 10 having a fuel supply inlet 11 connected to
a fuel rail via a tubular receiving cup 20 having an axial
fuel supply passageway 22 supplying fuel to an inlet port
11 of the fuel supply inlet.

[0013] The receiving cup 20 comprises a first receiving
portion 24 having a first diameter for receiving a distal
end portion 12 of the fuel supply inlet and a second or
outer receiving portion 26 of a second diameter, greater
than said first diameter, for receiving a further or inner
portion 14 of the fuel supply inlet.

[0014] A first fluorpolymer O-ring 15 is located in an
annular recessed seat 16 around the periphery of the
end portion 12 of the fuel supply inlet. The first O-ring 15
is dimensioned to provide a fluid tight seal between the
first receiving portion 24 and the end portion 12 of the
injector to resist leakage of high pressure fuel between
the injector body 10 and the receiving cup 20.

[0015] A further fluoropolymer O-ring 30 is provided in
an annular recessed seat 32 around the periphery of the
inner portion 14 of the fuel supply inlet, such further O-
ring 30 being dimensioned to provide a fluid tight seal
between the inner portion 14 of the fuel supply inlet and
the second receiving portion 26 of the receiving cup 20.
The first O-ring 15 and the further O-ring 30 define be-
tween them an annular space 34. A drain port 36 is pro-
vided in a side wall of the receiving cup 20, said drain
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port 36 communicating with said annular space 34 to
provide a drain for any fuel that may leak past the first
O-ring 15. The drain port 36 communicates with a pas-
sageway 38 that may be connected to a suitable collec-
tion vessel or to a return line to the inlet of the high pres-
sure fuel pump. Thus any leakage of fuel from the high
pressure side of the first O-ring 15 is prevented from es-
caping to the receiving cup 20 into the engine compart-
ment.

[0016] Anannularrecess40is providedinthe fuel sup-
ply inlet between the end portion 12 and inner portion 14
of the fuel supply inlet. A return line 42 of the injector
communicates with the annular recess 40 via a port 41
to enable fuel from the return line 42 to pass into the drain
port 26 and associated passageway 38 of the receiving
cup 20.

[0017] A second embodiment of the present invention
is shown in Fig. 3. Most of the components of the second
embodiment are identical to those of the first embodiment
and thus need not be described in more detail. However,
in the second embodiment, the further O-ring has been
replaced by a threaded portion 50 provided around the
periphery of the inner portion 14 of the fuel supply inlet,
said threaded portion 50 being cooperable with a corre-
sponding threaded portion 52 on the outer receiving por-
tion 26 of the receiving cup 20 to secure the receiving
cup onto the injector body 10, and a flat or conical metal
to metal sealing abutment 54 between cooperating faces
formed respectively on the receiving cup 20 and the in-
jector body 10. Another option is to use a nut pressing
the receiving cup onto a metal to metal seal between
receiving cup 20 and the injector body 10.

[0018] Sucharrangement may be preferred where fur-
ther securing means are required to hold the receiving
cup 20 onto the injector body 10.

[0019] Whilstthe above described embodiments show
injectors having fuel return lines, it is envisaged that the
invention may be equally applicable to fuel injectors
which do not include fuel return passageways, the drain
port 36 and associated passageway 38 merely being
used to collect any fuel or fuel vapour that may escape
past the first O-ring 15.

Claims

1. A fuel injector having a connecting structure for a
high pressure fuel supply of the fuel injector, the con-
necting structure comprising a connection member
(20) including an open ended tubular receiving por-
tion (24) communicating with source of high pressure
fuel and being configured to receive a fuel supply
inlet of the fuel injector, the fuel supply inlet having
an axially arranged fuelinlet port (11) communicating
with a spray nozzle of the fuel injector via a selec-
tively operable valve means, an annular sealing ring
(15) being locatable around a first peripheral region
(16) of the fuel supply inlet at or adjacent a distal end
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of the fuel supply inlet, the sealing ring (15) being
adapted to sealingly abut an inner surface of said
receiving portion (24) when the fuel supply inlet is
inserted into the receiving portion, a second sealing
means (30,50) being provided around a second pe-
ripheral region (32) of the fuel supply inlet axially
spaced from said distal end of the fuel supply inlet,
the second sealing means (30,50) cooperating with
afurther portion (26) of said connection member (20)
to define a closed annular space (40) between said
first and second peripheral regions, a low pressure
return or drain port (36) being provided in a side wall
of the receiving portion (24), whereby any fuel leak-
ing past the annular sealing ring into said closed an-
nular space passes into the drain port (36), the first
peripheral region (16) being provided on afirstregion
(12) of the fuel supply inlet and the second peripheral
region (32) being provided on a second region (14)
of the fuel supply inlet, wherein a fuel return port (41)
is provided in a side region of the fuel supply inlet at
the juncture between first and second regions
(12,14), said fuel return port (41) communicating with
a fuel return passage (42) of the fuel injector, char-
acterised in that the fuel return port (41) opens into
an annular recess (40) between said first and second
regions (12,14).

2. A fuel injector as claimed in claim 1, wherein the
drain port (36) communicates with a passageway
(38) connectable to a collection vessel and/or return
feed of a fuel pump.

3. Afuelinjectoras claimed in claim 1 or claim 2, where-
in the diameter of the second region (14) is greater
than the diameter of the first region (12).

4. A fuel injector as claimed in any preceding claim,
wherein the second sealing means comprises a fur-
ther annular sealing ring (30).

5. A fuel injector as claimed in any of claims 1 to 4,
wherein the second sealing means comprises a
threaded portion (50) co-operable with a corre-
sponding threaded portion (52) on said second pe-
ripheral region of the fuel supply inlet.

6. A fuel injector as claimed in claim 5, wherein a flat
or conical metal to metal sealing abutment (54) is
provided between cooperating faces formed respec-
tively on the connection member (20) and the injector
body (10).

Patentanspriiche
1. Eine Brennstoffeinspritzdiise mit einer Verbindungs-

konstruktion fiir eine Hochdruckbrennstoffversor-
gung der Brennstoffeinspritzdiise, wobei die Verbin-
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dungskonstruktion ein Verbindungselement (20) be-
inhaltet, das einen réhrenférmigen empfangenden
Abschnitt (24) mit offenem Ende umfasst, der mit der
Quelle des Hochdruckbrennstoffs in Verbindung
steht und konfiguriertist, um einen Brennstoffversor-
gungseinlass der Brennstoffeinspritzdiise zu emp-
fangen, wobei der Brennstoffversorgungseinlass ei-
nen axial angeordneten Brennstoffeinlasskanal
(11), der mit einem Sprihkopf der Brennstoffein-
spritzdise tiber ein wahlweise betriebsbereites Ven-
tilmittel in Verbindung steht, einen ringférmigen
Dichtungsring (15), der um einen ersten peripheren
Bereich (16) des Brennstoffversorgungseinlasses
an einem distalen Ende oder angrenzend an ein di-
stales Ende des Brennstoffversorgungseinlasses lo-
kalisierbar ist, wobei der Dichtungsring (15) ange-
passtist, um dichtend an eine innere Oberflache des
empfangenden Abschnitts (24) anzugrenzen, wenn
der Brennstoffversorgungseinlass in den empfan-
genden Abschnitt eingefiihrt wird, ein zweites Dich-
tungsmittel (30,50), das um einen zweiten periphe-
ren Bereich (32) des Brennstoffversorgungseinlas-
ses von dem distalen Ende des Brennstoffversor-
gungseinlasses axial mit Abstand angeordnet bereit-
gestellt ist, wobei das zweite Dichtungsmittel (30,
50) mit einem weiteren Abschnitt (26) des Verbin-
dungselements (20) kooperiert, um einen geschlos-
senen ringfdrmigen Raum (40) zwischen dem ersten
und dem zweiten peripheren Bereich zu definieren,
aufweist, wobei ein Ricklaufanschluss oder Ablauf-
kanal (36) mit Niederdruck in einer Seitenwand des
empfangenden Abschnitts (24) bereitgestellt ist, wo-
durch jeglicher Brennstoff, der an dem ringférmigen
Dichtungsring vorbei in den geschlossenen ringfor-
migen Raum durchsickert, in den Ablaufkanal (36)
geht, wobei der erste periphere Bereich (16) auf ei-
nem ersten Bereich (12) des Brennstoffversor-
gungseinlasses bereitgestellt ist und der zweite pe-
riphere Bereich (32) auf einem zweiten Bereich (14)
des Brennstoffversorgungseinlasses bereitgestellt
ist, wobei ein Brennstoffriicklaufanschluss (41) in ei-
nem Seitenbereich des Brennstoffversorgungsein-
lasses an der Verbindungsstelle zwischen dem er-
sten und dem zweiten Bereich (12, 14) bereitgestellt
ist, wobei der Brennstoffriicklaufanschluss (41) mit
einem Brennstoffriicklaufdurchgang (42) der Brenn-
stoffeinspritzdise in Verbindung steht, dadurch ge-
kennzeichnet, dass sich der Brennstoffriicklaufan-
schluss (41) in eine ringférmige Aussparung (40)
zwischen dem ersten und dem zweiten Bereich (12,
14) offnet.

Brennstoffeinspritzdiise geméafl Anspruch 1, wobei
der Ablaufkanal (36) mit einem Durchgang (38) in
Verbindung steht, der mit einem Sammelbehéalter
und/oder einer Riickfuihrung einer Brennstoffpumpe
verbindbar ist.
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3.

Brennstoffeinspritzdiise gemafl Anspruch 1 oder
Anspruch 2, wobei der Durchmesser des zweiten
Bereichs (14) groRer ist als der Durchmesser des
ersten Bereichs (12).

Brennstoffeinspritzdiise geméaR einem der vorher-
gehenden Anspriiche, wobei das zweite Dichtungs-
mittel einen weiteren ringférmigen Dichtungsring
(30) beinhaltet.

Brennstoffeinspritzdiise gemar einem der Anspri-
che 1 bis 4, wobei das zweite Dichtungsmittel einen
gewindeten Abschnitt (50) beinhaltet, der mit einem
entsprechenden gewindeten Abschnitt (52) auf dem
zweiten peripheren Bereich des Brennstoffversor-
gungseinlasses zusammenwirken kann.

Brennstoffeinspritzdiise geméaR Anspruch 5, wobei
eine flache oder abgeschragte Metall-zu-Metall-
Dichtungsangrenzung (54) zwischen zusammenwir-
kenden Flachen, die jeweils auf dem Verbindungs-
element (20) und dem Einspritzdiisenkérper (10) ge-
bildet sind, bereitgestellt ist.

Revendications

Uninjecteur de carburant ayant une structure de rac-
cordement destinée & une alimentation en carburant
haute pression de l'injecteur de carburant, la struc-
ture de raccordement comprenant un organe de rac-
cordement (20) incluant une portion de réception tu-
bulaire a extrémité ouverte (24) communiquant avec
la source de carburant haute pression et configurée
pour recevoir une entrée d’alimentation en carburant
de l'injecteur de carburant, I'entrée d’alimentation en
carburant ayant un orifice d'admission de carburant
arrangé de facon axiale (11) communiguant avec un
ajutage de pulvérisation de I'injecteur de carburant
par le biais d'un moyen formant clapet pouvant étre
commandé de fagon sélective, une rondelle d’étan-
chéité annulaire (15) pouvant étre placée autour
d’une premiere région périphérique (16) de I'entrée
d’alimentation en carburantau niveau de ou adjacent
a une extrémité distale de I'entrée d’alimentation en
carburant, la rondelle d’'étanchéité (15) étant adap-
tée pour abouter de fagon étanche contre une sur-
face interne de ladite portion de réception (24) lors-
gue I'entrée d’alimentation en carburant est insérée
dans la portion de réception, un deuxieme moyen
d’étanchéité (30, 50) étant prévu autour d'une
deuxiéme région périphérique (32) de I'entrée d’ali-
mentation en carburant espacée de facon axiale de
ladite extrémité distale de I'entrée d’alimentation en
carburant, le deuxieme moyen d’'étanchéité (30, 50)
coopérant avec une portion supplémentaire (26) du-
dit organe de raccordement (20) afin de définir un
espace annulaire fermé (40) entre lesdites premiére
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et deuxieme régions périphériques, un orifice de re-
tour ou de purge basse pression (36) étant prévu
dans une paroi latérale de la portion de réception
(24), grace auquel tout carburant fuyant au-dela de
larondelle d’étanchéité annulaire et s’écoulantdans 5
ledit espace annulaire fermé passe dans l'orifice de
purge (36), la premiere région périphérique (16)
étant prévue sur une premiere région (12) de I'entrée
d’alimentation en carburant et la deuxieme région
périphérique (32) étant prévue sur une deuxiémere- 10
gion (14) de I'entrée d’alimentation en carburant,
dans lequel un orifice de retour de carburant (41) est
prévu dans une région latérale de I'entrée d’alimen-
tation en carburant a la jonction entre la premiére et
la deuxieme région (12, 14), ledit orifice de retour de 15
carburant (41) communiquant avec un passage de
retour de carburant (42) de l'injecteur de carburant,
caractérisé en ce que I'orifice de retour de carbu-
rant (41) donne dans un renfoncementannulaire (40)
entre lesdites premiére et deuxiéeme régions (12,14). 20

Un injecteur de carburant tel que revendiqué dans

la revendication 1, dans lequel I'orifice de purge (36)
communique avec une voie de passage (38) pouvant

étre raccordée a un bac collecteur et/ou un approvi- 25
sionnement en retour d’'une pompe a carburant.

Un injecteur de carburant tel que revendiqué dans

la revendication 1 ou la revendication 2, dans lequel

le diameétre de la deuxieme région (14) est supérieur 30
au diametre de la premiére région (12).

Un injecteur de carburant tel que revendiqué dans
n'importe quelle revendication précédente, dans le-
quel le deuxieme moyen d’étanchéité comprendune 35
rondelle d’étanchéité annulaire supplémentaire (30).

Un injecteur de carburant tel que revendiqué dans
n'importe lesquelles des revendications 1 a 4, dans
lequel le deuxieme moyen d’étanchéité comprend 40
une portion a filet (50) pouvant coopérer avec une
portion a filet correspondante (52) sur ladite deuxie-
me région périphérique de I'entrée d’alimentation en
carburant.

45
Un injecteur de carburant tel que revendiqué dans
la revendication 5, dans lequel un aboutement
d’étanchéité métal sur métal plat ou conique (54) est
prévu entre des faces correspondantes formées res-
pectivement sur I'organe de raccordement (20) etle 50
corps d'injecteur (10).

55
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