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(54) Abstract Title
Valve arrangement

(67) A valve arrangement for use in controlling the supply of fuel to a first fuel passage (22) defined in a
housing {18) comprises a valve member (10) which is movable under the infiuence of an actuator arrangement
to control fuel delivery from a chamber (20) to the first fuel passage (22), the valve member carrying a resilient
member (26) which carries an end member (28), the end member (28) being engageable with a seating surface
(30) so as to provide a substantially fluid tight seal between the chamber (20) and the first fuel passage (22).
The valve member (10) is preferably movable under the influence of a magnetic field, the resilient member (26)
being arranged to break the magnetic field so that the end member (28) may be of magnetic material such as
mild steel. Preferably, the housing (18) has two fuel passages (22,24).
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At least one drawing originally filed was informai and the print reproduced here is taken from a later filed formal copy.
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1
VALVE ARRANGEMENT

This invention relates to a valve arrangement. In particular, but not exclusively,
the invention relates to an electromagnetically controlled valve arrangement for
use in an advance arrangement for controlling the timing of fuel delivery by a

high pressure fuel pump to an internal combustion engine.

" It is known to provide an advance arrangement with an electromagnetically
controlled valve arrangement which is operable to control the supply of fuel at
transfer pressure to the advance arrangement depending on the load under
which the engine is operating. It is also known to provide the advance
arrangement with an electromagnetically controlled valve arrangement which is
operable in response to the operating temperature of the engine. An example of

-such an advance arrangement is described in EP 0921 300.

The electromagnetic valve arrangement includes an armature which is movable
under the influence of a magnetic field generated by supplying current through
a winding. The valve arrangement is arranged to control the supply of fuel at
transfer pressure to first and second fuel passages, through which fuel is
delivered to control chambers associated with the advance arrangement, by
controlling movement of a valve member or armature. Fuel pressure within the
control chambers acts on a piston arrangement so as to control the position of
an advance piston, the position of the advance piston controlling the timing of

fuel delivery to the engine.

The first and second fuel passages are defined by first and second drillings
respectively provided in a housing for the advance arrangement. In order to
ensure the correct functioning of the advance arrangement, it is important that
the first and second drillings are substantially sealed from one another and can

be sealed from fuel at transfer pressure.



It is an object of the present invention to provide a valve arrangement which

enables this to be achieved.

According to the present invention, there is provided a valve arrangement for
use in controlling the supply of fuel to a first fuel passage defined in a housing,
the valve arrangement comprising a valve member which is movable under the
influence of an actuator arrangement to control fuel delivery from a chamber to
the first fuel passage, the valve member carrying a resilient member which
carries an end member, the end member being engageable with a seating
surface so as to provide a substantially fluid tight seal between the first fuel

passage and the chamber.

A second fuel passage may be defined in the housing, the valve arrangement
being arranged to control fuel delivery from the chamber to the second fuel
passage, the end member providing a substantially fluid tight seal between the
first and second fuel passages when the end member is seated against the

seating.

It has been proposed to provide an end of the armature of the valve

arrangement with a resilient seal member which engages a seating surface to
provide a substantially fluid tight seal between the first and second fuel _
passages and to seal the passages from fuel at transfer pressure. However, it has
been found that extrusion of the seal member occurs due to the high pressure of
fuel flowing through the passages. This has an adverse effect on the sealing
properties of the valve arrangement. The present invention provides the
advantage that, as the end member engages the seating surface, rather than the

resilient member, extrusion of the resilient member is substantially prevented.
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Preferably, the valve member is arranged to be movable between a first
position, in which the chamber communicates with the first fuel passage, and a
second position in which communication between the first fuel passage and the
chamber is broken by means of engagement between the end member and the

seating surface.

Movement of the valve member in an axial direction may be controlled by

means of an electromagnetic actuator arrangement.

Preferably, the valve member takes the form of an armature forming part of the
electromagnetic actuator arrangement, the valve member being movable under
the influence of a magnetic field generated by the electromagnetic actuator

arrangement.

The resilient member is arranged such that the magnetic field generated by the
electromagnetic actuator arrangement is broken. This provides the advantage
that the end member need not be formed from a non-magnetic material but may
be formed from a magnetic material, for example mild steel. This enables the

cost of the arrangement to be reduced.

Manufacturing tolerances are also improved as any planar misalignment
between the surface of the end member which engages the seating surface and
the seating surface itself can be compensated for due to the flexibility of the
resilient member. Any coaxial misalignment between the axis of the valve
member and the axis of the bore which defines the seating surface can also be

compensated for by flexing of the resilient member.

The housing may take the form of an advance housing forming part of an
advance arrangement for controlling the timing of fuel delivery by a high

pressure fuel pump to an internal combustion engine.



Preferably, the chamber is defined, in part, by a blind bore provided in a first
housing part forming part of the advance housing. The seating surface may be
defined by a blind end of the bore.

The invention will now be described, by way of example only, with reference

to the accompanying figures in which;

Figure 1 is a sectional view, along line X-X, of a valve arrangement in

accordance with an embodiment of the present invention; and
Figure 2 is a different sectional view of the arrangement in Figure 1.

Referring to Figures 1 and 2, there is shown a valve arrangement which is
controlled by means of an electromagnetic actuator arrangement including an
armature and a winding 12. The armature takes the form of a valve member 10
having a projection 10a at one end thereof, the valve member 10 being
moveable under the influence of a magnetic field generated by supplying a
current to the winding 12 of the actuator arrangement. The actuator
arrangement is housed within a first housing 14 including a projection 14a
which extends into a blind bore 16 provided in a further housing 18. The
housing 18 takes the form of an advance housing for an advance arrangement
for controlling the timing of fuel delivery by a high pressure fuel pump to ar'l‘
internal combustion engine. The bore 16 provided in the housing 18 defines, in
part, a chamber 20 for fuel at transfer pressure, the chamber 20 receiving fuel
through an inlet drilling 21 (as shown in Figure 2) provided in the housing 18.
An appropriate seal arrangement 15 is provided to form a substantially fluid

tight seal between the housings 14, 18
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In use, the valve member 10 is operable to control fuel delivery from the
chamber 20 through first and second drillings, 22, 24 respectively provided in
the advance housing 18. The valve member 10 is provided with a flexible,
resilient member 26 which may be formed, for example, from an elastomeric
material. The resilient member 26 is provided with first and second annular
flanges 26a, 26b respectively, the first annular flange 26a engaging the
projection 10a carried by the valve member 10. The second annular flange 26b
engages a projection 28a forming part of an end member 28, the surface of the
end member 28 remote from the projection 28a being engageable with a seating
surface 30 defined by the blind end of the bore 16 to control communication

between the chamber 20 and the first and second drillings 22,24.

In use, de-energisation of the winding 12 of the actuator arrangement causes the
valve member 10 to move in an axial direction so as to move the end member
28 into engagement with the seating surface 30. Energisation of the winding 12
causes the valve member 10, and hence the end member 28, to move away
from the seating surface 30. In the illustration shown in Figure 1, the valve
member 10 is in a first position in which the end member 28 seats against the
seating surface 30 to provide a substantially fluid tight seal between the
chamber 20 and the first and second drillings 22,24. It will be appreciated,
however, that the winding 12 may be arranged such that energisation of the
winding 12 of the actuator arrangement causes the valve member 10 to move
into engagement with the seating surface 30, de-energisation of the winding -12

causing the valve member 10 to move axially away from the seating surface 30.

The first drilling 22 may be arranged to deliver fuel at transfer pressure to a
first chamber associated with the advance arrangement and the second drilling
24 may be arranged to deliver fuel at transfer pressure to a second chamber
associated with the advance arrangement, the pressure of fuel within the first

and second control chambers being varied, in use, so as to control the position
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of an advance piston in a conventional manner which would be familiar to a
person skilled in the art. In turn, the position of the advance arrangement
controls the timing of fuel delivery to the associated engine. It will therefore be
appreciated that axial adjustment of the position of the valve member 10
enables fuel at transfer pressure to be delivered from the chamber 20 to the first
and second drillings 22, 24 in order to control the position of the advance piston

and, hence, the timing of fuel delivery.

It has previously been proposed to provide the valve member 10 with a resilient
seal member at one end thereof, the seal member being arranged to seal the first
and second drillings 22, 24 from the chamber 20 when the valve member is
seated against its seating. However, such arrangements have the disadvantage
that fuel under high pressure within the chamber 20 causes the seal member to
extrude into the first and second drillings 22, 24, thereby adversely affecting its
sealing properties. In the valve arrangement of the present invention, due to the
provision of the end member 28, in addition to the resilient member 26, such

adverse effects are avoided.

The invention provides the further advantage that the resilient member 26
breaks the magnetic field generated as a result of current flow through the
winding 12. The end member 28 carried by the valve member 10 may therefore
be formed from a magnetic material, such as mild steel, and need not be forr_ned
from a non-magnetic material such as stainless steel. This reduces the cost of
the arrangement. The provision of the flexible, resilient member 26 also
enables any planar misalignment between the end surface of the end member
28 and the seating surface 30 with which it engages to be compensated for. Any
coaxial misalignment between the axis of the valve member 10 and the axis of
the bore 16 can also be compensated for due to the flexibility of the resilient

member 26.
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It will be appreciated that the resilient member 26 and the end member 28 may
be carried by the valve member 10 by securing or connecting the end member
28 to the resilient member 26, and by securing or connecting the resilient
member 26 to the valve member 10 using any appropriate means, and that the
projections 103, 282 and the annular flanges 262, 26b are not essential to the

present invention.

It will further be appreciated that the valve arrangement described hereinbefore
need not be of the electromagnetically actuated type. Additionally, the valve
arrangement may be used to control fuel delivery to a different number of
drillings to those described and is not limited to use in an advance arrangement

for controlling the timing of fuel delivery to an internal combustion engine.



CLAIMS

1. A valve arrangement for use in controlling the supply of fuel to a first
fuel passage defined in a housing, the valve arrangement comprising a valve
member which is movable under the influence of an actuator arrangement to
control fuel delivery from a chamber to the first fuel passage, the valve member
carrying a resilient member which carries an end member, the end member
being engageable with a seating surface so as to provide a substantially fluid

tight seal between the first fuel passage and the chamber.

2. A valve arrangement as claimed in Claim 1, wherein a second fuel
passage is defined in the housing, the valve arrangement being arranged to
control fuel delivery from the chamber to the second fuel passage, the end
member providing a substantially fluid tight seal between the first and second

fuel passages when the end member is seated against the seating.

3. The valve arrangement as claimed in Claim 1 or Claim 2, wherein the
valve member is arranged to be movable between a first position, in which the
chamber communicates with the first fuel passage, and a second position in
which the communication between the chamber and the first fuel passage is

)

broken by means of engagement between the end member and the seating

surface.

4. The valve arrangement as claimed in any of Claims 1 to 3, wherein
the valve member takes the form of an armature forming part of an
electromagnetic actuator arrangement, the valve member being movable in an
axial direction under the influence of a magnetic field generated by the

electromagnetic actuator arrangement.
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5. The valve arrangement as claimed in Claim 4, wherein the resilient
member is arranged such that the magnetic field generated by the

electromagnetic actuator arrangement is broken.

6. The valve arrangement as claimed in Claim 5, wherein the end

member is formed from a magnetic material.

7. The valve arrangement as claimed in any of Claims 1 to 6, wherein
the housing takes the form of an advance housing forming part of an advance
arrangement for controlling the timing of fuel delivery by a high pressure fuel

pump to an internal combustion engine.

8. The valve arrangement as claimed in any of Claims 1 to 7, wherein

the chamber is defined, in part, by a blind bore provided in the housing.

9. The valve arrangement as claimed in Claim 8, wherein the seating

surface is defined by a blind end of the bore.

10. A valve arrangement as hereinbefore described with reference to the

accompanying Figures 1 and 2.
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