EP 0 438 892 A1

Europaisches Patentamt
0’ European Patent Office

Office européen des brevets

(D Publication number:

AR

0438 892 A1

® EUROPEAN PATENT APPLICATION

@) Application number: 90313762.8

@) Date of filing: 17.12.90

6 Int. c1.5. FO2M 41/14

Priority: 20.01.90 GB 9001370 .

5
Date of publication of application:
31.07.91 Bulletin 91/31

Designated Contracting States:
DEES FRGBIT

@ Applicant: LUCAS INDUSTRIES PUBLIC

LIMITED COMPANY
Brueton House, New Road
Solihull, West Midlands B91 3TX(GB)

@) Inventor: Harris, Kenneth Maxwell

15 Court Drive, Queens Road
Maidstone, Kent ME16 0JJ(GB)

Representative: Thompson, George Michael et

al

MARKS & CLERK Alpha Tower Suffolk Street
Queensway

Birmingham B1 1TT(GB)

5 Fuel pumping apparatus.

@ A rotary distributor type fuel pumping apparatus
has an annular cam ring 19 having internal cam
lobes 20 which impart inward movement to a pump-
ing plunger as the distributor member 11 is rotated.
A piston 21 is movable in a cylinder to vary the
angular setting of the cam ring and the piston is
coupled to the cam ring by means of a member 24

having a gear tooth profile which is located in a
recess 23 in the piston. The member 24 is integrally
formed with a mounting 25 having a pair of oppo-
sitely extending arms 26 which are individually se-
cured against mutually inclined flats 28 on the pe-
riphery of the cam ring.
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FUEL PUMPING APPARATUS

This invention relates to a liquid fuel pumping
apparatus of the kind comprising a rotary distribu-
tor member mounted in a pump body and arranged
in use to be driven in timed relationship with an
associated engine to which it is intended to supply
fuel, an annular cam ring surrounding the distribu-
tor member, the cam ring having cam lobes formed
on its internal peripheral surface, for imparting in-
ward movement to a pumping plunger mounted in
a transverse bore in the distributor member in turn
as the distributor member rotates, fuel being dis-
placed from the bore during the inward movement
of the pumping plunger and being supplied to the
injection nozzles in turn of the associated engine, a
fluid pressure operable piston for moving the cam
ting angularly about the axis of rotation of the
distributor member to adjust the timing of fuel
delivery and coupling means connecting the piston
with the cam ring.

The usual form of coupling means comprises a
peg which is secured to the cam ring, the peg
having a spherical end which locates in a circular
recess in the side wall of the piston. The conven-
tional practice is to secure the peg with a screw
thread and to provide a complementarily threaded
aperture in the cam ring into which the peg is
screwed. The peg has to absorb the reaction force
which is imparted to the cam ring as a cam fol-
lower associated with the plunger engages the cam
iobes. As the pressure at which fuel is delivered to
the associated engine is increased the reaction
force is increased. The construction as described
cannot be strengthened to any significant extent
without substantial re-design of the apparatus and
the object of the present invention is to provide a
coupling means in a simple and convenient form.

According to the invention in an apparatus of
the kind specified the coupling means comprises a
tooth like member for engagement within a recess
formed in the side wall of the piston and an integral
-mounting for the member, said mounting compris-
ing a pair of arms extending in opposite directions
relative to the tooth like member, the arms being
shaped for engagement with the outer peripheral
surface of the cam ring and being individually
secured to the cam ring.

An apparatus in accordance with the invention
will now be described with reference to the accom-
panying drawing which is a sectional side elevation
through part of the apparatus.

Referring to the drawing the apparatus com-
prises a body part 10 in which is journaled a rotary
cylindrical distributor member 11 in which is
formed a transversely extending bore 12. Sur-
rounding the distributor member is the enlarged
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portion 13 of a drive shaft which is journaled within
the pump body and which in use is driven in timed
relationship with the associated engine. The distri-
butor member is coupled to the drive shaft so as to
be driven thereby.

Mounted within the bore 12 is a pair of pump-
ing plungers 14 and intermediate the pumping
plungers the bore is connected to a passage 15
which extends in known manner, axially within the
distributor member. The passage 15 communicates
with a delivery passage extending to the periphery
of the distributor member and which can register in
turn with outlet ports formed in the pump body and
connected in use, to the injection nozzles of the
associated engine. The passage 15 also commu-
nicates with a plurality of inlet passages which also
extend to the periphery of the disiributor member
and which can register in turn with an inlet port
connected to a source of fuel under pressure. In
use, during inward movement of the plungers 14
the delivery passage will be in register with an
outlet so that the fuel displaced during the inward
movement of the plungers will be supplied fo an
injection nozzle of the associated engine. As the
distributor member further rotates the delivery pas-
sage will move out of register with the outlet and
an inlet passage will move into register with the
inlet port and fuel will be supplied to the bore 12 to
effect outward movement of the plungers. The
quantity of fuel supplied to the bore may be con-
trolled in order to vary the amount of fuel supplied
to the associated engine alternatively some fuel
may be spilled from the bore during the inward
movement of the plungers for the same purpose.

The enlarged portion 13 of the drive shaft is
provided with a pair of slots 16 which accom-
modate cam followers each cam follower compris-
ing a shoe 17 and a roller 18. The rollers engage
with the internal peripheral surface of an annular
cam ring 19 mounted in the pump body and on the
internal peripheral surface of which is formed a
plurality of cam lobes 20. In order to vary the
timing of fuel delivery to the associated engine the
cam ring 19 is angularly adjustable and for this
purpose a fluid pressure operable piston 21 is
provided, the piston being mounted within a cyl-
inder 22 to which fuel under pressure can be
admitted to determine the position of the piston.

The cylinder 22 is fangentially disposed rela-
tive to the cam ring 19 and formed in the wall of
the piston is a slot 23 into which projects a gear
tooth shaped member 24 which is integrally formed
with a mounting 25. The mounting 25 has a pair of
arms 26 extending in opposite directions relative to
the member 24, the arms being shaped fo engage
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the peripheral surface of the cam ring and the arms
are individually secured to the cam ring by means
of set screws 27 respectively.

Conveniently and as illustrated, the peripheral
surface of the cam ring is provided with a pair of
mutually inclined flats 28 and the arms of the
mounting are shaped in a complementary manner.
The mounting and the arms may extend the full
width of the cam ring and the provision of the flats
and the complementary surfaces on the arms 26
firstly provides for self location of the mounting
relative to the cam ring and it also enables a
proportion of the torque which is developed when
the rollers engage the leading flanks of the cam
lobes, to be transmitted to the member 24 by
means of friction. It will be noted that the screw
threaded apertures which are formed in the cam
ting to receive the set screws, are formed in a
portion of the cam ring between adjacent cam
lobes. In order to enhance the transmission of
torque the surfaces of the flats and/or the arms can
be roughened or serrated.

The root portion of the gear tooth member 24
is machined to provide clearance with the side
walls of the recess 23 when the piston is at its
extreme positions but the tooth member as com-
pared with the prior art peg, offers a substantially
larger cross sectional area of material to resist the
load which is applied during the operation of the
apparatus. Furthermore, in order to minimise any
problems which may arise due to misalignment of
the piston, the tooth member 24 is barrelled.

Claims

1. A liquid fuel pumping apparatus comprising a
rotary distributor member (11) mounted in a
pump body (10) and arranged in use to be
driven in timed relationship with an engine with
which the apparatus is associated, an annular
cam ring (19) surrounding the distributor mem-
ber (11), the cam ring defining cam lobes (20)
on its internal surface for imparting inward
movement to a plunger (14) slidable in a trans-
verse bore (12) in the distributor member (11)
fuel being displaced from the bore (12) during
successive inward movements of the plunger,
a fluid pressure operable piston (21) for mov-
ing the cam ring (19) angularly about the axis
of rotation of the distributor member to adjust
the timing of fuel delivery and coupling means
connecting the piston (21) with the cam ring
(19) characterised in that said coupling means
comprises a tooth like member (24) for en-
gagement within a recess (23) in the side wall
of the piston (21), an integral mounting (25) for
the tooth like member, said mounting (25)
comprising a pair of arms (26) extending in
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opposite directions relative to the tooth like
member (24), the arms being shaped for en-
gagement with the outer peripheral surface of
the cam ring (19) and being individually se-
cured to the cam ring.

An apparatus according to Claim 1, charac-
terised in that said cam ring defines a pair of
mutually inclined flats (28) against which the
arms (26) are secured respectively.

An apparatus according to Claim 2, in which
said arms (26) are secured by set screws (27)
against said flats (28) respectively.

An apparatus according to Claim 2 or Claim 3,
characterised in that the surfaces of the flats
(28) and/or the surfaces of the arms (26) are
roughened.
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