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(54) LIQUID FUEL PUMPING APPARATUS

(71) We, LUCAS INDUSTRIES LI-
MITED., a British Company of Great King
Street, Birmingham B19 2XF do hereby
declare the invention for which we pray that
a Patent may be granted to us, and the
method by which it is to be performed, to be
particularly described in and by the follow-
ing statement:-

This invention relates to liquid fuel pump-
ing apparatus for supplying liquid fuel to a
compression ignition engine and of the kind
comprising a rotary distributor member
located within a housing. a bore formed in
the distributor member, a plunger in the
bore. a cam ring having cam lobes for
imparting inward movement to the plunger

. as the distributor member rotates, inlet port
means in the distributor member and hous-

ing and through which fuel can be supplied
to the pump chamber defined by the plunger
and the bore, stop means to limit the
outward movement of the plunger as fuel is
supplied to the pump chamber, and outlet
port means in the distributor member and
housing and through which fuel displaced
from the pump chamber flows during in-
ward movement of the plunger, said outlet
port means including an outlet which in use
is connected to a fuel injection nozzle of the
associated engine.

It is known that the operation of a
compression ignition engine can be im-
proved by supplying a small quantity of the
total charge of fuel to the engine slightly
carlier than the main quantity of fuel. The
technique is known as pilot injection and the
object of the present invention is to provide
an apparatus of the kind specified in a form
in which pilot injection can be achieved.

According to the invention an apparatus
of the kind specified comprises a pilot pump
having a pump chamber in communication
with said bore, electrically operated actuat-
ing means for said pilot pump and means for
supplying a control signal to said actuating

means whereby said pilot pump supplies a
limited quantity of fuel to the outlet in
advance of the main quantity of fuel sup-
plied by said plunger.

One ‘example of a liquid fuel pumping
apparatus in accordance with the invention
will now be described with reference to the
accompanying drawings in which:-

Figure 1 is a sectional side elevation of
one example of an apparatus to which the
invention may be applied and

Figure 2 shows how the apparatus shown
in Figure 1 is adapted to provide pilot
injection.

Referring to Figure 1 of the drawings the
apparatus comprises a rotary distributor
member 10 which is located within a housing
11. The distributor member is adapted to be
driven in timed relationship with the engine
with which the apparatus is associated. At
one end of the distributor member is the

rotary part of a fuel feed pump 12 having an -

inlet 13 which in use is connected to a source
of fuel. The outlet of the feed pump
communicates with a passage 14 extending
within the housing and terminating in an
inlet port 15 opening on to the periphery of
the distributor member. The output press-
ure of the feed pump is controlled by a valve
conveniently so that the pressure rises as the

speed of operation of the associated engine

rises.

Formed in the distributor member is a
transversely extending bore 17 in which is
mounted a pair of plungers 18. The outer
ends of the plungers bear against shoes
which mount rollers 19 and the rollers 19
co-operate with the internal peripheral sur-
face of an annular cam ring 20 located
within the housing. The internal peripheral
surface of the cam ring is provided with a
plurality of pairs of cam lobes not shown
which as the distributor member rotates,
impart simultaneous inward movement to
the plungers 18.
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The portion of the bore 17 disposed
intermediate the plungers 18 communicates
with a passage 21 formed in the distributor
member and communicating at one posi-
tion, with a plurality of inlet passages 22.
The inlet passages 22 are positioned to
register in turn as the distributor member
rotates, with the inlet port 15. The passage
21 also communicates with a radially dis-
posed delivery passage 23 which opens on to
the periphery of the distributor member for
registration in turn with a plurality of outlets
24 formed in the housing and which in use,
are connected to the injection nozzles of the
associated engine respectively.

In operation fuel is supplied to the bore
17 to effect outward movement of the
plungers during the time the port 15 is in
communication with one of the inlet pas-
sages 22. During this time the delivery
passage 23 is out of register with an outlet.
As the distributor member continues to
rotate the communication between the port
15 and an inlet passage 22 is broken and the
delivery passage 23 is moved into register
with an outlet 24. As soon as this communi-
cation is established the plungers 18 can be
moved inwardly and during such inward
movement fuel is displaced from the bore 17
to one of the outlets 24 and thence to the
respective injection nozzle.

The extent of outward movement of the
plungers 18 is determined by means of a
stop and at each filling stroke the plungers
are moved into contact with the stop. The
stop may be adjustable so as to be able to
determine the amount of fuel delivered to
the engine or it may be a fixed stop and
some other means provided to control the
amount of fuel which is delivered to the
engine for example some means which spills
fuel during the delivery of fuel by the
plungers.

In order to provide for pilot injection of
fuel the apparatus as described is modified
as shown in Figure 2. A pilot pump plunger
25 is provided and which is conveniently
accommodated within a suitably disposed
bore in the housing. The inner end of the
bore communicates at all times with the
passage 21 conveniently by way of the
passages 22. This being achieved by a recess
26 formed in the housing. The plunger 25 is
operated by means of an electrically oper-
ated actuating means 27. This actuating
means may be a stack of piezo-electric
crystals or it may comprise a solenoid and
armature combination. Electric power in
the form of a control signal is provided to
the actuating means by means of an electro-
nic control circuit 28 which receives a signal
29 indicative of the position of the distribu-
tor member 10. The arrangement is such
that beforc the plungers 18 are moved
inwardly by a pair of cam lobes, the plunger

25 is moved inwardly by the actuating means

27. The effect of this which takes place -

whilst the delivery passage 23 is in register
with a delivery port 24, is that a pilot
quantity of fuel is supplied to the outlet 24
which is in register with the passage 23.

The amount of fuel depends upon the
stroke of the plunger 25 and its cross
sectional area but the pilot quantity of fuel
will be less than the main quantity of fuel
and it can be arranged that the stroke of the
plunger 25 is adjustable. The plunger 25
conveniently is maintained in its inner most
position whilst the plungers 18 are moved
inwardly and then all the plungers can be
moved outwardly when the port 15 registers
with an inlet passage 22. Alternatively the
plunger 25 can be arranged to move out-
wardly at the end of the inward movement
of the plungers 18 thereby to reduce the
pressure in the various passages within the
distributor member and in particularly the
pipe lines interconnecting the outlet with
the injection nozzle. Such reduction in
pressure allows rapid closure of the valve in
the injection nozzle.

The timing of the pilot injection of fuel in
relation to the main injection of fuel can be
varied by means of the electronic control
circuit, in accordance with the speed at
which the apparatus is driven and also in
accordance with the amount of fuel which is
being supplied by the apparatus. Two sig-
nals indicative of these quantities are pro-
vided to the electronic control circuit 28 for
this purpose, such signals being indicated by
the arrows A and B.

WHAT WE CLAIM IS:

1. A liquid fuel pumping apparatus for
supplying liquid fuel to a compression igni-
tion engine and of the kind comprising a
rotary distributor member located within a
housing, a bore formed in the distributor
member, a plunger in the bore, a cam ring
having cam lobes for imparting inward
movement to the plunger as the distributor
member rotates, inlet port means in the
distributor member and housing and
through which fuel can be supplied to the
pump chamber defined by the plunger and
the bore, stop means to limit the outward
movement of the plunger as fuel is supplied
to the pump chamber, outlet port means in
the distributor member and housing and
through which fuel displaced from the pump
chamber flows during inward movement of
the plunger, said outlet port means includ-
ing an outlet which in use is connected to a
fuel injection nozzle of the associated en-
gine, a pilot pump having a pump chamber
in communication with said bore, electrical-
ly operated actuating means for said pilot
pump and means for supplying a control
signal to said actuating means whereby said
pilot pump supplies a limited quantity of

70
75
80
85
90
95
100
105
110
115
120
125

130




1577 918

10

15

- 20

25

30

fuel to the outlet in advance of the main
quantity of fuel supplied by said plunger.

2. An apparatus according to Claim 1 in
which said pump chamber is defined in the
housing, the pilot pump also including a
pilot plunger movable by said actuating
means. o

3. An apparatus according to Claim 2 in
which said inlet port means includes an inlet
port in the housing in communication with a
source of fuel and a plurality of inlet
passages in the distributor member which
register in turn with said inlet port to permit
fuel to flow to said pump chambers.

4. An apparatus according to Claim 3 in
which said pilot pump chamber opens onto
the periphery of the distributor member so
that it is in communication at all times with
at least one of said inlet passages.

5. An apparatus according to Claim 4
including a control circuit for controlling the
operation of said actuating means.

6. A liquid fuel pumping apparatus for
supplying liquid fuel to a compression igni-
tion engine substantially as hereinbefore
described with reference to and as shown in
the accompanying drawings.
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: This drawing is a reproduction of
1 SHEET the Original on a reduced scale
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