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(57) Abstract

A unit injector has a pump body (10) against an
end wall of which is located a member (16). Opening onto
the end wall of the pump body is a pair of passages (28,
29) one of which communicates directly with the pumping
chamber (14) and the other of which communicates with
the chamber through a spill valve (26). A cap nut (17) is
engaged with the pump body and defines a pair of axially
spaced ports (31, 32) and the one port (31) communica-
tions through a chamber (30) with the ends of said pair of
passages (28, 29). The choice as to which of said passages
shall communicate with the other port (32) is made by in-
serting a plug (35) into the end of the selected passage
and forming a drilling (34) between the selected passage
and the other port. :
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FUEL PUMP

This invention relates to a unit injector for
supplying fuel to an internal combustion engine, the
injector comprising a pump body, a fuel injection nozzle
secured to the body and having a fuel inlet connected to
a pumping chamber defined in the body, a spill valve
mounted on the pump body for controlling the amount of
fuel supplied through the outlet of the nozzle, the unit
injector being mounted in use within a bore defined in
the cylinder head of an engine, the cylinder head also
defining a fuel supply passage and a fuel drain passage
opening into said bore at different axial positions, a
fuel inlet port and a fuel outlet port defined by the
injector for communication when the injector is located
in the bore with said fuel supply passage and said fuel

drain passage respectively.

Within the injector body the fuel inlet port
communicates with a first passage through which fuel can
flow to the pumping chamber and the fuel outlet port
communicates with a second passage communicating with
said spill valve. The fuel supply passage and the fuel
drain passage in the cylinder head have to be located in
the cylinder head with due regard to cther passages and
drillings in the chinder head and also with due regard
to the Venting particularly of the fuel supply passage,
of air. In some applications therefore it may be more
convenient to have the fuel supply passage at a position
closer to the nozzle than the fuel drain passage whilst
in other applications it is more convenient to have the
position of these passages reversed. Each pump has to be
suitable for the particular application but it is

_desirable that the modification to the construction cf
the pump to enable it to function in both situations,

should be kept to a minimum.
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According to the invention a unit injector cf the
kind specified includes first and second passages opening
onto an end face of the pump body, fuel flowing through
the first passage to the pumping chamber and the second
passage communicating with the spill valve, said passages
- opening into a chamber communicating with one of said
ports, a drilling extending between the other of said
ports and one of said passages and a plug which can be
jocated in the end of said one passage to block
communication between said one passage and the chamber.

An example of a unit injector in accordance with
the invention will now be described with reference to the
accompanying drawing which shows a part sectional side

elevation of part of the injector.

Referrin; to the drawing the unit injector
includes a body 10 in which is defined a bore 11 which
accommodates a pumping plunger 12. The plunger is
movable inwardly by an engine driven cam and is moved
outwardly by means of a coiled compression spring part of
which is seen at 13 and which 1is interposed between the
body and a spring abutment carried by the plunger. The -
bore 11 at its inner end defines with the plunger 12, a
pumping chamber 14 from which extends an outlet passage
15 formed in a distance piece 16 which is interposed
between the body 10 and the body of a fuel injection
nozzle 9. The nozzle and the distance piece are held in
assembled relationship with the body 10 by means of a cap
nut 17 which is in screw thread engagement with the body.

_ In the use of the injector it is mounted within a
bore 18 formed in the cylinder head 19 of an engine with
the outlet 8 of the injection nozzle 9 being exposed
within a combustion chamber of the engine. The cylinder
head defines a fuel supply passage 20 which is connected
to a source of fuel under pressure and-a passage 21 which

k o4
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communicates with a drain. The source of fuel may be a
pump having its outlet connected to the passage 20 and
its inlet connected to the passage 21.

Formed in the wall of the bore is a
circumferential groove 22 which is connected as will be
explained, to the fuel supply passage 20. The groove 22
near the outermost position of the plunger as shown,
communicates with a transverse drilling 23 formed in the
plunger this in turn by way of an axial drilling 24
communicating with the pumping chamber 14. The pumping
chamber 14 also communicates with a spill passage 25
leading tc an electromagnetically operable spill control

valve 26 to which is connected a return passage 27.

In operation, when the plunger moves outwardly to
the extent that the grilling 23 is placed in
communication with the groove 22, fuel can flow into the
pumping chamber 14 and during the inward movement of the
plunger as soon as the communication between the drilling
23 and the groove 22 has been broken, fuel is displaced
assuming the spill control valve 26 is closed, through
the passage 15 to the fuel injection nozzle 9 and the
associated combustion space. If the spill valve 26 is
opened whilst the plunger is moving inwardly the fuel
displaced by the plunger will flow by way of the passage
25 through the spill valve to the passage 27 and the flow
of fuel through the passage 15 will cease. The spill
valve 26 therefore serves to control the quantity of fuel
which is supplied to the associated engine.

The circumferential groove 22 and also the passage
27 communicate respectively with a pair of passages 28,
29 which extend axially within the pump body 10 and oper
onto an end face of the pump body at a position to
communicate with an annular recess 30 which is in part
defined by the distance piece 16 and the cap nut 17. In
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addition, there is formed in the cap nut a plurality of
fuel outlet ports 31 which place the recess 30 in
communication with the fuel drain passage 21. Moreover,
at a position axially removed from the ports 31 there is
also formed in the cap nut a plurality of fuel inlet
ports 32 which connect the fuel supply passage 20 with an
annular groove 33 formed on the periphery of the body 10.
The groove 33 in the example shown in Figﬁre 1,
communicates with the passage 28 by way of a drilling 34
and the communication of the end of the passage 28 with
the recess 30 is prevented by means of a plug 35. In the
arrangement shown therefore the passage 28 conveys fuel
from the fuel supply passage 20 to the circumferential
groove 22 whilst the passage 29 conveys the fuel which
flows through the spill control valve, to the recess 30.
If for some reason or other the engine manufacturer
decides that the roles of the passages 20 and 21 should
be reversed, it is a simple matter to place the plug 35
in the end of the passage 29 not to form the drilling 34
but to form the drilling between the groove 33 and the

passage 29.

As will be observed the cap nut 17 defines an
annular land 36 the external surface of which is disposed
in close relationship with the wall of the bore 18 and it
serves to restrict communication between the fuel supply
and fuel drain passages 20, 21 moreover, the cap nut
carries a pair of annular filter elements surrounding the

ports 31 and the ports 32 respectively.
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CLAIMS

1. A unit injector for supplying fuel to an internal
combustion engine, comprising a pump body (10), a fuel
injection nozzle (9) secured to the body and having a
fuel inlet connected to a pumping chamber {14) defined in
the body, a spill valve (26) mounted on the pump body for
controlling the amount of fuel supplied through the
outlet (8) of the nozzle, the unit injector in use being
mounted in a bore (18) defined in the cylinder head (19)
of an engine, the cylinder head (19) also defining a fuel
supply passage (20) and a fuel drain passage (21) which
open into the bore (18) at axially spaced positions, a
fuel inlet port (32) and a fuel outlet port {31) defined
by the injector for communication when the injector is
located in the bore (18) with said fuel supply passage
(20) and said fuel drain passage (21) respectively
characterised by first and second passages (28, 29)
opening onto an end face of the pump body (10) fuel
flowing through the first passage (28) to the pumping
chamber (14) and the second passage (29) communicating
with the spill valve (26) said first and second paéséges
(28, 29) opening into a chamber (30) communicating with
one of said ports (31, 32), a drilling (34) extending
between the other of said ports (31, 32) and one of said
first and second passages (28, 29) and a plug (35) which
can be located in the end of said one of said first and
second passages (28, 29) and the chamber (30).

2. A unit injector according to Claim 1,
characterised in that said chamber (30) is part defined
in a member (16) which is held against said one end face

of the pump body.

3. A unit injector according to Claim 2,
characterised in that said chamber (30) is in part
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defined by a cap nut (17) engaged with the pump body and
serving to retain said member (16) in sealing engagement
with said end face, said one part (31) being formed in

the skirt portion of the cap nut.

4. A unit injector according to Claim 3,
characterised in that the other port (32) is formed in

the skirt portion of the cap nut (17).

5. A unit injector according to Claim 4,
characterised in that said cap nut (17) intermediate said
ports (31, 32) defines an annular land (36) the external
surface of which is disposed in close relationship with
the wall of the bore (18) intermediate said fuel supply
and fuel drain passage (20, 21).
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