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(54) Valve

(57)  Avalve (10) for use in controlling the fuel pres-
sure within an injector supply line (12) comprises a tu-
bular guide member (20) having a central bore provided
therein. A valve member (22) is slidable within the cen-
tral bore. A holder (24) secures the guide member (20)
within the outlet port provided in a fuel pump housing
(16). The holder (24) includes a bore of relatively large
diameter which together with the guide member (20)
and valve member (22) defines a spring chamber (26).
The valve member (22) defines a first flow passage
(32,38) and a second flow passage (34,40). The valve
member (22) is slidable between afirst position in which
the first and second flow passages (32,38;34,40) both
communicate directly with the spring chamber (26) and
a second position in which the direct communication be-
tween the first flow passage (32,38) and the spring
chamber (26) is broken. The valve member (22) is re-
siliently biased by a spring (28) towards the first position.
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Description

This invention relates to a valve, and in particular to
a valve suitable for use in the fuel system of an internal
combustion engine.

It is known to provide valves in the outlets of a high
pressure fuel pump in order to maintain a relatively high
pressure in fuel lines connecting the pump to the fuel
injectors of the engine, the relatively high pressure being
below that required to open the injector. The provision
of such avalve is advantageous as less effort is required
to return the line to injection pressure when a subse-
quent injection is required. It is also known to provide a
valve arrangement whereby fuel is able to flow at a re-
stricted rate from the fuel line towards the pump in order
to absorb or reduce the effect of pressure waves within
the fuel line. It is an object of the invention to provide a
valve of this type which is of simple construction.

According to the present invention there is provided
a valve comprising a valve member slidable within a
bore, the valve member and bore defining a chamber,
first and second flow passages provided in the valve
member, wherein the valve member is slidable between
a first position in which the first and second flow pas-
sages both communicate directly with the chamber and
a second position in which the direct communication be-
tween the first flow passage and the chamber is broken,
and resilient means biasing the valve member towards
the first position.

The first and second passages are conveniently in-
terconnected by a restricted passage.

The invention will further be described, by way of
example with reference to the accompanying drawing
which is a sectional view of a valve in accordance with
an embodiment of the invention.

The accompanying drawing illustrates a so-called
snubbervalve 10 for use in maintainingthe fuel pressure
within a fuel supply line 12 for supplying fuel to a fuel
pressure actuated injector 14 and for damping pressure
waves within the supply line 12. The snubber valve 10
is mounted in an outlet port provided in a fuel pump
housing 16 having a delivery passage 18 through which
fuel is supplied at high pressure, in use, when fuel in-
jection is to occur, the passage 18 being connected to
a low pressure volume when fuel injection is to be ter-
minated, and subsequently fuel at an intermediate pres-
sure known as transfer pressure is applied thereto.

The snubber valve 10 comprises a tubular guide
member 20 having a central bore provided therein within
which a valve member 22 is slidable. A holder 24 is in
screw-threaded engagement with the housing 16, the
holder 24 securing the guide member 20 within the out-
let port. The holder 24 includes a bore of relatively large
diameter which together with the guide member 20 and
valve member 22 defines a spring chamber 26. A spring
28 is located within the spring chamber 26, the spring
28 being engaged between a surface of the guide mem-
ber 20 and an outwardly extending flange 22a provided
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on the valve member 22. The spring 28 biases the valve
member 22 towards the position shown in which the out-
wardly extending flange 22a abuts an end of the spring
chamber 26.

The holder 24 further includes an axially extending
bore 30 which opens into the spring chamber 26, the
bore 30 extending through a part of the holder 24 which
forms a connector to which an end of the supply line 12
is secured, in use.

The valve member 22 includes a first axially extend-
ing blind bore 32 which is provided in the end of the valve
member 22 which extends through the guide member
20, and a second axially extending blind bore 34 which
is located in the part of the valve member 22 including
the outwardly extending flange 22a. A restricted pas-
sage 36 interconnects the blind ends of the blind bores
32, 34. The first blind bore 32 communicates with a pair
of first radially extending passages 38 which are located
such that when the valve member 22 occupies the po-
sition illustrated in the accompanying drawing, the first
radially extending passages 38 communicate with the
spring chamber 26, the first blind bore 32 and first pas-
sages 38 defining a first flow passage. A second pair of
radially extending passages 40 communicate with the
second blind bore 34, the second passages 40 also
communicating with the spring chamber 26. A second
blind bore 34 and second passages 40 together define
a second flow passage.

The outlet port of the pump housing 16 is shaped
so astoinclude a recess 42 which is arranged to receive
an end of the valve member 22, the recess 42 being
arranged to permit movement of the valve member 22
away from the position shown in the accompanying
drawing to a position in which the first radially extending
passages 38 are obscured by the guide member 20 and
no longer communicate directly with the spring chamber
26. It will be appreciated that in this position, communi-
cation between the first and second blind bores 32, 34
is only by way of the restricted passage 36. In this po-
sition, the end of the valve member 22 abuts the housing
16, thus further movement of the valve member 22 in
this direction is prevented.

In use, in the position illustrated in the accompany-
ing drawing, if fuel at high pressure is applied to the de-
livery passage 18, the fuel is able to flow through the
first blind bore 32 and first radially extending passages
38 to the spring chamber 26. From the spring chamber
26, the fuel is able to flow through the second radially
extending passages 40 to the second blind bore 34 and
from there through the bore 30 to the supply line 12 and
the injector 14. The presence of the spring 28 ensures
that the valve member 22 is maintained in the position
shown. The injector 14 is of the pressure actuated type,
thus the application of high pressure fuel thereto causes
the valve member of the injector 14 to be lifted from its
seating and hence in injection commencing.

In order to terminate injection, the delivery passage
18 is connected to a suitable low pressure drain, thus
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the fuel pressure within the recess 42 is reduced. The
pressure within the spring chamber 26 also falls. The
high pressure within the supply line 12 and bore 30 ap-
plies a force to the valve member 22 which is sufficiently
high to overcome the effect of the spring 28, and the
valve member 22 moves downwards in the orientation
illustrated in the accompanying drawing until the end of
the valve member 22 abuts the housing 16. The down-
ward movement of the valve member 22 results in the
first radially extending passages 38 initially becoming
partially obscured, and eventually totally obscured by
the guide member 20 thus breaking the direct commu-
nication between the first flow passage and the spring
chamber 26. It will be appreciated that once the first ra-
dially extending passages 38 are obscured by the guide
member 20, further flow of fuel through the valve mem-
ber 22 is only possible by way of the restricted passage
36, thus the flow of fuel through the valve member 22 is
at a very restricted rate. The downward movement of
the valve member 22 further increases the volume of
the part of the spring chamber exposed to the fuel pres-
sure within the supply line 12, thus the fuel pressure
within the supply line falls.

It will be appreciated that the pressure which must
be applied to the valve member 22 in order to move the
valve member 22 to the position in which the first radially
extending passages 38 are obscured is dependent upon
the effective area of the valve member 22 exposed to
the pressure within the supply line 12 and also upon the
rate of the spring 28. These parameters are selected in
order to result in the pressure within the supply line 12
falling to a sufficiently low level that the injector 14 is
closed, but sufficiently high that relatively little effort is
needed to raise the fuel pressure within the supply line
12 to injection pressure.

In use, upon closure of the injector 14 at the termi-
nation of injection, a pressure wave may be generated
in the supply line 12 which is transmitted towards the
snubber valve 10. It is desirable to damp such pressure
waves, and this is achieved, in part, by the provision of
the restricted passage 36 which enables a restricted
flow of fuel through the valve even when the first radially
extending passages 38 are obscured by the guide mem-
ber 20. The amplitude of a reflection of the pressure
wave is therefore reduced.

Between injections, the delivery passage 18 is sup-
plied with fuel at transfer pressure which is substantially
equal to the pressure maintained within the supply line
12. Asthe pressure differential across the snubber valve
10 is substantially removed, the valve member 22
moves under the action of the spring 28 to the position
illustrated. Thus prior to the subsequent injection, the
substantially unrestricted fuel passage through the
spring chamber 26 is restored.

It will be appreciated that the snubber valve 10 is of
relative simple construction, the valve being composed
of only four parts. Further, as the snubber valve does
not include a valve seat as such, manufacture of the
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valve is relatively simple.

Claims

1. A valve comprising a valve member (22) slidable
within a bore, the valve member (22) and bore de-
fining a chamber (26), first and second flow passag-
es (32, 34, 38, 40) provided in the valve member
(22), wherein the valve member (22) is slidable be-
tween a first position in which the first and second
flow passages (32, 34, 38, 40) both communicate
directly with the chamber (26) and a second position
in which the direct communication between the first
flow passage (32, 38) and the chamber (26) is bro-
ken, and resilient means (28) biasing the valve
member (22) towards the first position.

2. Avalve as claimed in Claim 1, wherein the first and
second flow passages (32, 34, 38, 40) are intercon-
nected by a restricted flow passage (36).

3. Avalve as claimed in Claim 1 or Claim 2, wherein
the resilient means (28) comprises a spring (28) lo-
cated within the chamber (26).

4. A valve as claimed in any one of the preceding
claims, further comprising a guide member (20) and
aholder (24), the guide member (20) guiding sliding
movement of the valve member (22), the chamber
(26) being defined between the valve member (22),
the guide member (20) and the holder (34), wherein
when the valve member (22) occupies its second
position, the first flow passage (32, 38) is closed by
the guide member (20).
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