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) Fuel injection nozzles.

@ A fuel injection nozzle includes a body 10 defin-
ing a blind bore 11 at the inner end of which is
formed a frusto conical seating 12. Qutlet orifices 17
extend to the exterior of the body from the seating.
A valve member 14 is slidable in the bore and has a
seat engaging portion 18 which engages with the
seating and also just covers the inner ends of the
orifices in the closed position of the valve member.
The valve member has a projection 19 in which is
formed a circumferential groove 18. The lift of the
valve member is substantially equal to the diameter
of the inner ends of the orifices 17 and the width of
the groove 18 being substantially equal to the orifice
diameter.
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This invention relates to fuel injection nozzles
for supplying fuel to internal combustion engines,
the nozzles being of the kind comprising a nozzle
body in which is defined a blind bore, a frusto-
conical seating at the blind end of the bore, a
plurality of outlet orifices extending to the exterior
of the nozzle body, said orifices having their inner
ends terminating in the frusto-conical surface of the
seating, and a valve member slidable in the bore
and defining at its inner end a seat engaging por-
tion which when the valve member is in the closed
position co-operates with the seating to prevent
flow of fuel through the orifices from a fuel inlet in
the nozzle body, said seat engaging portion of the
valve member when in engagement with the seat-
ing covering the inner ends of the orifices.

Such nozzles are known in the art as VCO
nozzles (valve covers orifice) and have certain ad-
vantages over other forms of inwardly opening noz-
zles for example those of the type where the
orifices extend from a so-called "sac" volume lo-
cated downstream of the seating. In the latter form
of nozzle dribble of fuel can take place through the
orifices from the fuel which remains in the "sac"
volume after the valve member has closed. With a
VCO type of nozzle the orifices in the closed
position of the valve member are effectively closed.
However, known forms of VCO type nozzle appear
to suffer from unequal fuel flows through the dif-
ferent orifices and this is thought fo be due to
dissimilar entry conditions at the inner ends of the
orifices. A nozzle having a "sac" volume from
which the orifices extend is less prone to unequal
fuel flows through the orifices.

The object of the invention is to provide a fuel
injection nozzle of the kind specified in an im-
proved form.

According to the invention in a fuel injection
nozzle of the kind specified, the lift of the valve
member from iis closed position to its open posi-
tion is substantially equal to the diameter of the
inner ends of the orifices and the valve member
has a projection having a circumferential groove
formed therein, the groove in the fully open posi-
tion of the valve member being aligned with the
inner ends of the orifices.

An example of a fuel injection nozzle in accor-
dance with the invention will be described with
reference to the accompanying drawings which
shows to enlarged scale, and in sectional side
elevation the nozzle tip, Figure 1 show the valve
member in the closed position and Figure 2 the
valve member in the fully open position.

Referring to the drawing the nozzle comprises
a nozzle body 10 in which is defined a blind bore
11 at the blind end of which there is formed a
frusto-conical seating 12. The seating extends into
a cylindrical recess 13 which is formed during the
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machining of the bore 11 and the seating 12.
Slidable in the bore is a valve member 14 having
its inner end portion of a diameter smaller than that
of the bore 11 so as to define an annular space 15
which is connected to a fuel inlet not shown. The
valve member has a conical seat engaging portion
16 the cone angle of which is slightly greater than
that of the seating 12. The valve member is biased
into engagement with the seating by means of a
coiled compression spring (not shown) and the
valve member defines an area exposed to the
pressure within the space 15 so that when fuel
under pressure is admitted to the space the fuel
pressure generaies a force acting on the valve
member to lift the valve member away from the
seating against the action of the spring.

A plurality of outlet orifices 17 is provided, the
orifices having their inner ends lying on the frusto-
conical surface of the seating 12.

Extending beyond the seat engaging poriion 16
of the valve member 14 is a projection 19 which is
initially machined to conical form with a cone angle
which is slightly greater than that of the seat en-
gaging portion. In the closed position of the valve
member the end of the projection 19 lies in close
proximity to the end of the recess 13. The junction
of the projection 19 and the seating is arranged so
that in the closed position of the valve member it
lies just beyond the inlet ends of the orifices 17.
The projection 19 is formed with a circumferential
groove 18 which extends to the aforesaid junction.

The orifices 17 in the closed position of the
valve member are effectively closed off from the
space 13. The lift of the valve member to attain the
fully open position as shown in Figure 2, is sub-
stantially equal to the diameters of the orifices and
the width of the groove 18 is also substantially
equal to the lift. As a result in the fully open
position the groove 18 is aligned with the inner
ends of the orifices 17.

In the open position of the valve member the
fuel flows from the space 15 along the tapering
annular gap between the inner end of the valve
member and the seating. Some of the fuel flows
directly into the inlet ends of the orifices. However,
apart from the fact that the fuel flow has to divide
to feed the two orifices it also has to flow towards
the orifices. The provision of the groove 18 on the
valve member assists the division of the fuel and
helps to ensure that the flow of fuel through the
orifices is substantially equal.

Claims

1. A fuel injection nozzle for supplying fuel to an
internal combustion engine, the nozzle com-
prising a nozzle body (10) in which is defined
a blind bore (11), a frusto conical seating (12)
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at the blind end of the bore, a plurality of outlet
orifices (17) extending to the exterior of the
nozzle body the orifices having their inner
ends terminating in the frusio conical surface

of the seating (12) and a valve member (14) 5
slidable in the bore and defining at its inner

end a seat engaging portion (168) which co-
operates with the seating to prevent flow of

fuel through the outlet orifices from a fuel inlet,

the seat engaging portion (16) when in en- 10
gagement with the seating covering the inner

ends of the orifices (17) characterised in that

the lift of the valve member (14) from its
closed position to its fully open position is
substantially equal to the diameter of the inner 15
ends of the orifices and in that the valve mem-

ber (14) has a projection (19) having a circum-
ferential groove (18) formed therein, the groove

(18) in the fully open position of the valve
member being aligned with the inner ends of 20
the orifices (17).

A nozzle according to Claim 1, characterised in

that the projection (19) is formed as a cone
having a cone angle slightly greater than that 25
of the seat engaging portion (16) of the valve
member.

A nozzle according to Claim 1 or Claim 2,
characterised in that said projection extends 30
into a recess (13) defined at the blind end of

the bore.

A nozzle according to Claim 1, characterised in

that the width of the groove (18) is substan- 35

tially equal to the diameter of the inner ends of
the orifices.
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