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Description

Technical field

[0001] The invention relates to a fuel pump assembly
of the type suitable for use in common rail fuel injection
systems of internal combustion engines. In particular, the
invention relates to a fuel pump assembly having an im-
proved plunger/cam follower arrangement.

Background to the invention

[0002] In a known fuel pump assembly a pumping
plunger is driven for reciprocal movement within a bore
provided in a pump housing by means of a cam drive
arrangement including an engine-driven cam. A cam fol-
lower cooperates with the cam, and in turn a foot of the
plunger cooperates with the cam follower. Fuel from a
low pressure fuel source is delivered to a pumping cham-
ber via an inlet metering valve which controls the rate of
flow of fuel into the pumping chamber. As the plunger
reciprocates within the bore fuel within the pumping
chamber is pressurised. An outlet valve controls the de-
livery of pressurised fuel to the downstream common rail.
[0003] In one type of unit pump arrangement the pump
assembly includes a plurality of separate pumps units,
each with its own pumping chamber, inlet valve and outlet
valve. A cam follower is provided for each of the pump
units, each cam follower being cooperable with a respec-
tive cam that is carried on a drive shaft common to the
other cams.
[0004] In other arrangements, such as described in EP
0778413 B, the plungers are arranged as opposed pairs
and are driven inwardly by a radially outer cam ring to
perform a pumping stroke during which fuel within a
pumping chamber, arranged between opposed ones of
the plungers, is pressurised. Each plunger has an asso-
ciated cam follower which cooperates with the cam ring,
with an inlet metering valve and an outlet valve being
provided for each pair of the plungers. As the cam fol-
lowers ride over the cam surface the plunger pairs are
driven inwardly to reduce the volume of the pumping
chamber and, hence, increase fuel pressure within the
pumping chamber.
[0005] Typically the inlet metering valve takes the form
of a variable orifice which controls the flow of fuel into
the pumping chamber. The volume of fuel to be pressu-
rised in any given plunger stroke will usually be less than
the maximum swept volume of the associated pumping
chamber. Particularly in pump arrangements for which a
degree of relative movement is permitted between each
plunger and its cam follower this can give rise to an impact
load between the foot of each plunger and its cam fol-
lower when they come into contact during the pumping
stroke. The impact load can lead to wear at the interface
between the plunger and its cam follower and may give
rise to mechanical noise and other undesirable side ef-
fects.

[0006] It is with a view to addressing or mitigating the
aforementioned problem that the present invention pro-
vides an improved fuel pump assembly and plunger/cam
follower arrangement.

Statements of invention

[0007] According to a first aspect of the present inven-
tion, there is provided a fuel pump assembly for use in
an internal combustion engine. The fuel pump assembly
comprises a pumping plunger for pressurising fuel within
a pumping chamber during a plunger pumping stroke,
and a cam follower arrangement for imparting drive to
the pumping plunger. The cam arrangement includes a
cam follower member which cooperates with the pump-
ing plunger. The cam follower arrangement is biased into
engagement with a cam drive whilst a degree of relative
movement along the plunger axis is permitted between
the cam follower member and the pumping plunger. At
least one of the pumping plunger and the cam follower
member includes a surface provided with a feature which
defines together with a facing surface of the other of the
pumping plunger and the cam follower member, a cush-
ioning volume therebetween for receiving fluid to provide
a cushioning effect as the pumping plunger (16) and the
cam follower member (18) move into contact with one
another, in use. The feature includes a flat central portion
and an annular region, which is conical in form and which
is angled relative to the facing surface. The annular re-
gion may surround the flat central portion (i.e. the flat
central portion is bounded entirely by the annular region).
[0008] The cam follower member is typically a shoe or
a tappet which imparts drive to the pumping plunger.
[0009] It is a benefit of the invention that, as the pump-
ing plunger and cam follower member are brought into
contact with one another, the impact load between the
pumping plunger and the follower member is reduced by
virtue of the cushioning volume for fluid that exists at the
interface between the parts. The impact load occurs in
particular when the pumping chamber is only partially
filled. The cam follower member and the plunger are
caused to separate during a return stroke of the plunger
before making contact again part-way through the pump-
ing stroke.
[0010] In one embodiment, only the pumping plunger
includes the feature to define the cushioning volume to-
gether with the cam follower member.
[0011] For example, an end surface of the pumping
plunger may include the flat central portion and the an-
nular region. In this case the annular region may be an-
gled relative to the facing surface of the cam follower
member.
[0012] The angled surfaces of the pumping plunger
and the cam follower member define therebetween an
included angle of between 0.1 and 1.5 degrees. In a more
preferred embodiment the included angle is between
0.25 and 1.25 degrees.
[0013] The optimum angle will differ from application
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to application and will be particularly dependent on the
lubricant used and on the peak impact velocity of the
plunger and the cam follower member.
[0014] In another embodiment the surface of the pump-
ing plunger is flat and only the cam follower member in-
cludes the feature to define the cushioning volume to-
gether with the pumping plunger.
[0015] For example, in this embodiment the surface of
the cam follower member may be angled relative to the
facing surface of the pumping plunger to define therebe-
tween an included angle of between 0.1 and 1.5 degrees
and more preferably of between 0.25 and 1.25 degrees.
[0016] In a still further embodiment a surface of both
the pumping plunger and the cam follower member may
include a feature to define the cushioning volume there-
between.
[0017] By way of example, the cushioning volume may
be of annular form.
[0018] In one particular embodiment, the fuel pump as-
sembly may include at least first and second opposed
pumping plungers which are reciprocal within a common
bore provided in a pump housing to cause pressurisation
of fuel within a common pumping chamber, wherein each
pumping plunger has an associated cam follower mem-
ber which, together with the associated pumping plunger,
defines a cushioning volume therebetween which re-
ceives fluid, in use, to provide a cushioning effect as the
pumping plunger and said associated follower member
come into contact with one another.
[0019] The or each cam follower arrangement may typ-
ically include a cam follower member in the form of a
shoe or a tappet.
[0020] Preferably, the cam follower arrangement is bi-
ased into engagement with the cam drive by means of a
return spring. As the plunger is not biased towards the
cam drive, a degree of relatively movement is permitted
between the plunger and the cam follower arrangement
along the plunger axis.

Brief description of the drawings

[0021] The invention will now be described, by way of
example only, with reference to the following figures in
which:

Figure 1 is a sectional view of a fuel pump assembly
known in the prior art and to which the present in-
vention may be applied; and

Figure 2 is a schematic diagram of a pump unit of
an embodiment of the invention which may be incor-
porated into the fuel pump assembly in Figure 1.

Detailed description of preferred embodiments

[0022] Figure 1 illustrates a fuel pump assembly 10
that is known in the prior art and to which the present
invention may be applied to achieve a beneficial effect.

The fuel pump assembly 10 has a central pump body 12
provided with three through bores 14 (only one of which
is visible in the section shown). The through bores 14 are
axially spaced from one another and two plungers 16 are
arranged coaxially in each bore. Each plunger of the pair
reciprocal within its through bore 14 along a common
axis under the influence of an associated cam follower
arrangement.
[0023] Each cam follower arrangement includes a cam
follower in the form of a shoe 18 and an associated roller
20. The outer end of each plunger 16 is arranged to en-
gage with the shoe 18, which therefore cooperates di-
rectly with the plunger 16, as will be described in further
detail below. The associated roller 20 cooperates directly
with a rotary cam ring 22 which is supported within an
outer housing 23 by means of bearings (not shown). Six
equi-angularly spaced grooves 24 are provided in the
pump body 12, each for receiving a respective one of the
shoe and roller arrangements 18, 20. The provision of
the grooves 24 serves to maintain alignment of the shoe
and roller arrangements 18, 20 and restricts angular
movement thereof, whilst permitting axial movement
along the direction of the respective plunger axis.
[0024] Each of the shoe and roller arrangements 18,
20 is biased into engagement with the surface of the cam
ring 22 by means of an associated return spring (not
shown in Figure 1). Also not visible in Figure 1, the internal
surface of the cam ring 22 includes four equi-angularly
spaced cam lobes 26. The cam ring 22 is connected to
a drive shaft which is arranged to be driven at a speed
associated with the engine speed.
[0025] Each of the through bores 16 is connected
through a respective inlet non-return valve 28 to an inlet
port (not shown) for receiving fuel at relatively low pres-
sure from a feed pump (also not shown). Each through
bore 16 is also connected to a respective outlet valve 30
which connects with an outlet port (not shown) of the
pump assembly. The outlet port connects with a passage
to a common rail or other accumulator volume for receiv-
ing pressurised fuel and from where fuel is delivered to
the downstream fuel injectors of the engine.
[0026] Each through bore 16 defines, together with the
ends of its associated opposed plunger pair, a pumping
chamber 32 into which relatively low pressure fuel is de-
livered through the inlet non-return valve 28 and from
where pressurised fuel is delivered through the outlet
valve 30. The inlet valve 28 is hydraulically-operable and
is typically spring biased into a closed position by means
of an inlet valve spring 29. When the inlet valve is in the
closed position, the flow of fuel into the associated pump-
ing chamber 32 is prevented.
[0027] The following description relates to the pumping
cycle of one pair of pumping plungers. The cycle of move-
ment for each plunger can generally be considered to
consist of a pumping stroke in which the plunger is driven
inwardly within the plunger bore to reduce the volume of
the pumping chamber, and during which phase pressu-
rised fuel is delivered through the outlet valve to the com-
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mon rail, and a return stroke in which the plunger is driven
outwardly from the plunger bore to increase the volume
of the pumping chamber, and during which phase fuel
fills the pumping chamber through the inlet valve.
[0028] An appropriate quantity of fuel from the feed
pump is supplied through the inlet port of the pump body
12 to the pumping chamber 32. With the plungers 16 at
their innermost positions within the bore 14, rotation of
the cam ring 22 results in the rollers 20 associated with
these plungers 16 riding down the trailing flanks of the
cam lobes 26, with the shoes 18 and rollers 20 being
biased outwardly by the return springs. The fuel supplied
through the inlet port results in fuel pressure acting on
the inlet valve 28 causing it to open against the spring
force. As fuel enters the pumping chamber 32 through
the open inlet valve 28, the opposed plungers 16 are
pushed apart (i.e. outwardly within the through bore) with
their associated shoes 18. If the pumping chamber 32 is
only partially filled, so that only a proportion of the max-
imum filling volume of fuel is delivered through the inlet
valve 28, the plungers 16 will not be moved outwardly
from the bore 14 to the full extent. However, because the
shoes 18 are biased into engagement with the cam ring
22, a degree of separation therefore opens up between
each plunger 16 and its shoe 18 in circumstances in
which the pumping chamber 32 is not fully filled and the
plungers 16 are not urged fully outwardly in the through
bore 14.
[0029] Continued rotation of the cam ring 22 results in
the next of the cam lobes engaging the shoe and roller
arrangements 18, 20 so as to push the shoe and roller
arrangements inwardly, commencing the pumping
stroke. Because of the separation between the shoe 18
and its associated plunger 16, the parts are only brought
into contact at a point part-way through the pumping
stroke. This gives rise to an impact load between each
shoe 18 and its plunger 16 as the parts are brought into
contact. This is a particular problem in the fuel pump of
the type shown in Figure 1 because the plungers are not
coupled to their respective shoe and roller arrangements
by means of a spring, as in some pump arrangements,
so that a degree of play is permitted between the plunger
16 and the shoe and roller arrangement 18, 20. Further-
more, when the shoe moves inwardly to meet the plunger
16 it is moving at relatively high velocity and, as a result
of the impact load, there is increased wear between the
cooperating parts 16, 18 and, in addition, undesirable
mechanical noise.
[0030] When the shoes 18 do make contact with their
associated plungers 16, subsequent inward movement
of the plungers 16, as driven by the shoe and roller ar-
rangements 18, 20, pressurises the fuel within the pump-
ing chamber 32 such that the inlet valve 28 closes (the
pressure difference across the inlet valve, together with
the spring force, is sufficient to close the valve). Fuel
within the pumping chamber 32 is pressurised, and the
pressurised fuel is pumped out of the outlet valve 30 once
the pressure reaches a level that is sufficient to cause

the outlet valve 30 to open.
[0031] The other pairs of plungers 16 function in the
same manner as described above, but are out of phase
with the above-described plungers with the result that for
each complete revolution of the cam ring there are twelve
pulses of fuel supplied to the outlet port to the common
rail.
[0032] Figure 1 is an example of a pump assembly in
which each plunger 16 and its cam follower 18 are per-
mitted to move relative to one another, along the plunger
axis, because the shoe 18 is biased into engagement
with the cam ring 22 but the plunger 16 is not biased into
engagement with the shoe 18. Figure 2 is a schematic
view of a pump unit of a fuel pump assembly which has
similar features to those described with reference to Fig-
ure 1, and again in which the plunger 16 and the cam
follower 18 are able to move relative to one another along
the plunger axis. As described previously, the pumping
chamber 32 has in inlet valve 28 and an outlet valve 30
for controlling the flow into and out of the pumping cham-
ber 32, respectively. One difference between the pump
assembly in Figure 1 and that in Figure 2 is that the pump-
ing chamber 32 in Figure 2 is associated with only a single
pumping plunger element 16, rather than a pair of op-
posed plungers as in Figure 1.
[0033] A shim 36 on the inlet valve 28 sets the biasing
force of the valve spring 29 so that the pressure at which
the inlet valve opens can be varied, depending on size
of the shim 36.
[0034] An additional feature of the pump unit in Figure
2 compared to that in Figure 1 is that the plunger 16 has
a surface at its end remote from the pumping chamber
32 which has a central flat zone, or flat central portion,
identified as 40, and an annular zone or annular region
42 which extends from the central flat zone 40 to the
outer circumference of the pumping plunger 16. The an-
nular region 42 surrounds the flat central portion 40 and
has a substantially conical shape. In this arrangement,
the surface 18a of the shoe 18 acts as a facing surface.
The surface 18a is flat and the annular zone 42 of the
plunger 16 is angled relative to the flat shoe surface 18a
so as to define, together with the flat shoe surface 18a,
an included angle A of between 0.25 and 1.25 degrees.
This included angle A extends around the full circumfer-
ence of the pumping plunger 16 and defines, together
with the flat shoe surface 18a, an annular cushioning
volume 44 at the plunger/shoe interface.
[0035] In use, lubricating oil or fuel in the cushioning
volume 44 serves to cushion the impact of the shoe 18
as it is moved inwardly to meet with the pumping plunger
16 at the start of the pumping stroke. This cushioning
effect provides the benefit that wear of the cooperating
parts 16, 18 is reduced, and so too are undesirable noise
effects which arise as the parts come together.
[0036] In an alternative embodiment (not shown) the
shaping feature may be applied to the surface 18a of the
shoe instead of the plunger 16, with the cushioning vol-
ume taking the same form as that shown in Figure 2. In
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this arrangement, the plunger 16 includes the facing sur-
face which is substantially flat. A central portion of the
cam follower surface is flat, with an annular surface, ra-
dially outward of the central portion, which is substantially
conical in shape. The conical surface is angled so as to
define an included angle with the flat surface of the plung-
er in the range of between 0.25 and 1.25 degrees. Again,
the cushioning volume defined between the two parts 16,
18 serves to provide a cushioning effect as the parts 16,
18 come together during the pumping stroke, which is a
particular concern when there is only partial filling of the
pumping chamber 32.
[0037] In a further alternative embodiment the shaping
feature may be applied to both the plunger 16 and the
shoe 18 so to define the cushioning volume.
[0038] It will be further appreciated that the invention
differs from the known principle of shaping a plunger so
as to have a radius form on its outer periphery so as to
minimise edge damage, in use. Such a radius form does
not provide a cushioning volume for fuel or lubricating oil
which is adequate to provide a cushioning effect at the
plunger/follower interface to reduce the problem of wear.
[0039] Several further variations and modifications not
explicitly described above are also possible without de-
parting from the scope of the invention as described in
the appended claims.

Claims

1. A fuel pump assembly for use in an internal combus-
tion engine, the fuel pump assembly comprising:

a pumping plunger (16) for pressurising fuel
within a pumping chamber (32) during a plunger
pumping stroke; and
a cam follower arrangement (18, 20) for impart-
ing drive to the pumping plunger (16) including
a cam follower member (18) which cooperates
with the pumping plunger (16), the cam follower
arrangement (18, 20) being biased into engage-
ment with a cam drive (22, 26) whilst a degree
of relative movement along the plunger axis is
permitted between the cam follower member
(18) and the pumping plunger (16);
characterised in that at least one of the pump-
ing plunger (16) and the cam follower member
(18) includes a surface provided with a feature
which defines together with a facing surface
(18a) of the other of the pumping plunger (16)
and the cam follower member (18), a cushioning
volume (44) therebetween for receiving fluid to
provide a cushioning effect as the pumping
plunger (16) and the cam follower member (18)
move into contact with one another, in use,
wherein the feature includes a flat central portion
(40) and an annular region (42), which is conical
in form and which is angled relative to the facing

shoe surface (18a), the pumping plunger (16)
and the surface (18a) of the cam follower mem-
ber (18) defining therebetween an included an-
gle of between 0.1 and 1.5 degrees

2. The fuel pump assembly as claimed in claim 1,
wherein only the pumping plunger (16) includes the
feature to define the cushioning volume (44) together
with the cam follower member (18).

3. The fuel pump assembly as claimed in claim 2,
wherein an end surface of the pumping plunger (16)
includes the flat central portion (40) and the annular
region (42).

4. The fuel pump assembly as claimed in claim 3,
wherein the annular region is angled relative to the
surface of the cam follower member.

5. The fuel pump assembly as claimed in claim 1,
wherein the included angle is between 0.25 and 1.25
degrees.

6. The fuel pump assembly as claimed in claim 1,
wherein only the cam follower member (18) includes
the feature to define the cushioning volume (44) to-
gether with the facing surface of the pumping plunger
(16).

7. The fuel pump assembly as claimed in claim 6,
wherein the surface of the cam follower member (18)
includes an annular region that is angled relative to
the flat surface of the pumping plunger (16) to define
therebetween an included angle of between 0.1 and
1.5 degrees.

8. The fuel pump assembly as claimed in claim 7,
wherein the included angle is between 0.25 and 1.25
degrees.

9. The fuel pump assembly as claimed in claim 1,
wherein a surface of both the pumping plunger (16)
and the cam follower member (18) includes a feature
to define the cushioning volume (44) between the
pumping plunger and the cam follower member.

10. A fuel pump assembly as claimed in any of claims 1
to 9, comprising at least first and second opposed
pumping plungers (16) which are reciprocal within a
common bore (14) provided in a pump housing (22)
to cause pressurisation of fuel within a common
pumping chamber (32), wherein each pumping
plunger (16) has an associated cam follower mem-
ber (18) which, together with the associated pumping
plunger (16), defines a cushioning volume (44) ther-
ebetween which receives fluid, in use, to provide a
cushioning effect as the pumping plunger (16) and
said associated follower member (18) come into con-
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tact with one another.

11. The fuel pump assembly as claimed in any of claims
1 to 10, wherein the or each cam follower arrange-
ment includes a cam follower member in the form of
a shoe (18) or a tappet.

12. The fuel pump assembly as claimed in any of claims
1 to 11, wherein the cam follower arrangement (18,
20) is biased into engagement with the cam drive
(22, 26) by means of a return spring.

Patentansprüche

1. Eine Kraftstoffpumpenanordnung zur Verwendung
in einem Verbrennungsmotor, wobei die Kraftstoff-
pumpenanordnung aufweist:

einen Pumpenkolben (16) zum unter-Druck-
Setzen von Kraftstoff in einer Pumpenkammer
(32) während eines Kolbenpumpstoßes; und
eine Nockenfolgeranordnung (18, 20) zum An-
treiben des Pumpenkolbens (16), mit einem No-
ckenfolgerelement (18), das mit dem Pumpen-
kolben (16) zusammenwirkt, wobei die Nocken-
folgeranordnung (18, 20) in Eingriff mit einem
Nockenantrieb (22, 26) beeinflusst wird, wäh-
rend ein Grad einer relativen Bewegung entlang
der Kolbenachse zwischen dem Nockenfolge-
relement (18) und dem Pumpenkolben (16) er-
laubt ist;
dadurch gekennzeichnet, dass zumindest ei-
nes des Pumpenkolbens (16) und des Nocken-
folgerelements (18) eine Oberfläche umfasst,
die mit einem Merkmal versehen ist, das zusam-
men mit einer gegenüberliegenden Oberfläche
(18a) des anderen des Pumpenkolbens (16)
und des Nockenfolgerelements (18) ein Dämp-
fungsvolumen (44) dazwischen definiert zur
Aufnahme von Fluid, um einen Dämpfungsef-
fekt vorzusehen, wenn sich in Betrieb der Pum-
penkolben (16) und das Nockenfolgerelement
(18) in Kontakt miteinander bewegen, wobei das
Merkmal einen flachen zentralen Teil (40) und
einen ringförmigen Bereich (42) umfasst, der ei-
ne konisch Form hat und relativ zu der gegen-
überliegenden Schuhoberfläche (18a) abgewin-
kelt ist, wobei der Pumpenkolben (16) und die
Oberfläche (18a) des Nockenfolgerelements
(18) dazwischen einen eingeschlossenen Win-
kel von zwischen 0,1 und 1,5 Grad definieren.

2. Die Kraftstoffpumpenanordnung gemäß Anspruch
1, wobei nur der Pumpenkolben (16) das Merkmal
zum Definieren des Dämpfungsvolumens (44) zu-
sammen mit dem Nockenfolgerelement (18) um-
fasst.

3. Die Kraftstoffpumpenanordnung gemäß Anspruch
2, wobei eine Endfläche des Pumpenkolbens (16)
den flachen zentralen Teil (40) und den ringförmigen
Bereich (42) umfasst.

4. Die Kraftstoffpumpenanordnung gemäß Anspruch
3, wobei der ringförmige Bereich relativ zu der Ober-
fläche des Nockenfolgerelements abgewinkelt ist.

5. Die Kraftstoffpumpenanordnung gemäß Anspruch
1, wobei der eingeschlossene Winkel zwischen 0,25
und 1,25 Grad beträgt.

6. Die Kraftstoffpumpenanordnung gemäß Anspruch
1, wobei nur das Nockenfolgerelement (18) das
Merkmal zum Definieren des Dämpfungsvolumens
(44) zusammen mit der gegenüberliegenden Ober-
fläche des Pumpenkolbens (16) umfasst.

7. Die Kraftstoffpumpenanordnung gemäß Anspruch
6, wobei die Oberfläche des Nockenfolgerelements
(18) einen ringförmigen Bereich umfasst, der relativ
zu der flachen Oberfläche des Pumpenkolbens (16)
abgewinkelt ist, um dazwischen einen eingeschlos-
senen Winkel von zwischen 0,1 und 1,5 Grad zu de-
finieren.

8. Die Kraftstoffpumpenanordnung gemäß Anspruch
7, wobei der eingeschlossene Winkel zwischen 0,25
und 1,25 Grad beträgt.

9. Die Kraftstoffpumpenanordnung gemäß Anspruch
1, wobei eine Oberfläche sowohl des Pumpenkol-
bens (16) als auch des Nockenfolgerelements (18)
ein Merkmal zum Definieren des Dämpfungsvolu-
mens (44) zwischen dem Pumpenkolben und dem
Nockenfolgerelement umfasst.

10. Eine Kraftstoffpumpenanordnung gemäß Anspruch
1 bis 9, die aufweist zumindest erste und zweite ge-
genüberliegende Pumpenkolben (16), die in einer
gemeinsamen Bohrung (14) reziprok sind, die in ei-
nem Pumpengehäuse (22) vorgesehen ist, um eine
Druckbeaufschlagung von Kraftstoff in einer ge-
meinsamen Pumpenkammer (32) zu bewirken, wo-
bei jeder Pumpenkolben (16) ein assoziiertes No-
ckenfolgerelement (18) hat, das zusammen mit dem
assoziierten Pumpenkolben (16) ein Dämpfungsvo-
lumen (44) dazwischen definiert, das in Betrieb Fluid
empfängt, um einen Dämpfungseffekt vorzusehen,
wenn der Pumpenkolben (16) und das assoziierte
Folgerelement (18) miteinander in Kontakt kommen.

11. Die Kraftstoffpumpenanordnung gemäß einem der
Ansprüche 1 bis 10, wobei die oder jede Nockenfol-
geranordnung ein Nockenfolgerelement in der Form
eines Schuhs (18) oder eines Stößels umfasst.
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12. Die Kraftstoffpumpenanordnung gemäß einem der
Ansprüche 1 bis 11, wobei die Nockenfolgeranord-
nung (18, 20) in einen Eingriff mit dem Nockenan-
trieb (22, 26) mittels einer Rückstellfeder beeinflusst
wird.

Revendications

1. Assemblage formant pompe à carburant destiné à
être utilisé dans un moteur à combustion interne,
l’assemblage formant pompe à carburant
comprenant :

un plongeur de pompage (16) pour pressuriser
du carburant dans une chambre de pompage
(32) pendant une course de pompage du
plongeur ; et
un agencement à suiveur de came (18, 20) pour
imposer un entraînement au plongeur de pom-
page (16), incluant un élément suiveur de came
(18) qui coopère avec le plongeur de pompage
(16), l’agencement à suiveur de came (18, 20)
étant sollicité en engagement avec un entraîne-
ment à came (22, 26) alors qu’un degré de mou-
vement relatif le long de l’axe du plongeur est
permis entre l’élément suiveur de came (18) et
le plongeur de pompage (16) ;
caractérisé en ce qu’un élément au moins par-
mi le plongeur de pompage (16) et l’élément sui-
veur de came (18) inclut une surface dotée d’une
caractéristique qui définit, ensemble avec une
surface en vis-à-vis (18a) de l’autre élément par-
mi le plongeur de pompage (16) et l’élément sui-
veur de came (18), un volume coussin (44) entre
ceux-ci pour recevoir du fluide et assurer un effet
de coussin alors que le plongeur de pompage
(16) et l’élément suiveur de came (18) se dépla-
cent jusqu’en contact l’un avec l’autre en utilisa-
tion, ladite caractéristique incluant une portion
centrale plane (40) et une région annulaire (42),
qui a une forme conique et qui forme un angle
par rapport à la surface inférieure en vis-à-vis
(18a), le plongeur de pompage (16) et la surface
(18a) de l’élément suiveur de came (18) définis-
sant entre eux un angle inclus entre 0,1 et 1,5°.

2. Assemblage formant pompe à carburant selon la re-
vendication 1, dans lequel seul le plongeur de pom-
page (16) inclut la caractéristique pour définir le vo-
lume coussin (44) ensemble avec l’élément suiveur
de came (18).

3. Assemblage formant pompe à carburant selon la re-
vendication 2, dans lequel une surface terminale du
plongeur de pompage (16) inclut la portion centrale
plane (40) et la région annulaire (42).

4. Assemblage formant pompe à carburant selon la re-
vendication 3, dans lequel la région annulaire forme
un angle par rapport à la surface de l’élément suiveur
de came.

5. Assemblage formant pompe à carburant selon la re-
vendication 1, dans lequel l’angle inclus est entre
0,25 et 1,25°.

6. Assemblage formant pompe à carburant selon la re-
vendication 1, dans lequel seul l’élément suiveur de
came (18) inclut la caractéristique pour définir le vo-
lume coussin (44) ensemble avec la surface en vis-
à-vis du plongeur de pompage (16).

7. Assemblage formant pompe à carburant selon la re-
vendication 6, dans lequel la surface de l’élément
suiveur de came (18) inclut une région annulaire qui
forme un angle par rapport à la surface plane du
plongeur de pompage (16) pour définir entre eux un
angle inclus entre 0,1 et 1,5°.

8. Assemblage formant pompe à carburant selon la re-
vendication 7, dans lequel l’angle inclus est entre
0,25 et 1,25°.

9. Assemblage formant pompe à carburant selon la re-
vendication 1, dans lequel une surface des deux élé-
ments que sont le plongeur de pompage (16) et l’élé-
ment suiveur de came (18) inclut une caractéristique
pour définir le volume coussin (44) entre le plongeur
de pompage et l’élément suiveur de came.

10. Assemblage formant pompe à carburant selon l’une
quelconque des revendications à 9, comprenant au
moins un premier et un second plongeur de pompa-
ge opposés (16), qui sont en va-et-vient dans un
perçage commun (14) ménagé dans un boîtier de
pompe (22) pour entraîner la pressurisation du car-
burant dans une chambre de pompage commune
(32), dans lequel chaque plongeur de pompage (16)
comprend un élément suiveur de came associé (18)
qui, ensemble avec le plongeur de pompage associé
(16), définit un volume coussin (44) entre ceux-ci,
qui reçoit du fluide en utilisation et assure un effet
coussin lorsque le plongeur de pompage (16) et ledit
élément suiveur associé (18) viennent en contact
l’un avec l’autre.

11. Assemblage formant pompe à carburant selon l’une
quelconque des revendications 1 à 10, dans lequel
l’agencement à suiveur de came ou chaque agen-
cement à suiveur de came inclut un élément suiveur
de came sous la forme d’un sabot (18) ou d’un pous-
soir.

12. Assemblage formant pompe à carburant selon l’une
quelconque des revendications 1 à 11, dans lequel
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l’agencement à suiveur de came (18, 20) est sollicité
en engagement avec l’entraînement à came (22, 26)
au moyen d’un ressort de rappel.
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