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Description

[0001] The invention relates to a high pressure fuel
pump and a combustion engine comprising the high pres-
sure fuel pump.

[0002] High pressure fuel pumps which pressurize a
fuel to be supplied to a combustion room of a combustion
chamber are mostly provided as piston pumps, wherein
a piston compresses the fuel being located in a pressu-
rizing chamber by a translational movement in order to
provide the high pressurized fuel. For example high pres-
sure fuel pumps in gasoline combustion engines pressu-
rize the fuel with a pressure of between 200 bar and 250
bar, whereas high pressure fuel pumps for diesel com-
bustion engines pressurize the fuel with a pressure of
between 2000 bar and 2500 bar.

[0003] The pistoninthese piston pumps is often driven
by the drive shaft of the combustion engine, the drive
shaft comprising an eccentric which operates the piston
via a tappet. In operation the tappet and the piston are
continuously in a translational movement. The tappetand
the piston are in permanent contact with a surface of the
drive shaft as a spring biases the tappet and the piston
onto this surface, the spring being arranged in a spring
zone of the high pressure fuel pump.

[0004] Due to the continuously moving tappet a lubri-
cant being located in the area of the drive shaft is trans-
ferred into the spring zone as lubricant leakage. The lu-
bricant mixes with air being present in the spring zone.
Due to the translational movement of the tappet the air-
lubricant-mixture in the spring area is pressurized,
wherein a clearance connecting the spring zone and the
area of the drive shaft is not large enough to relieve this
pressure built-up. Therefore, a back pressure acts onto
the tappet and is further transmitted onto the drive shaft.
[0005] This can lead to a wear and a reduced life time
of the involved components.

[0006] Until now it is known to provide a venting bore
in a housing in which the tappet and the spring zone are
arranged in order to relieve the spring zone. This venting
bore is provided perpendicular to the moving direction of
the tappet and is mostly located in an engine block of the
combustion engine which is highly elaborate in the man-
ufacturing process.

DE 10 2011 084 486 A1 discloses a roller rotatably
mounted in a roller tappet body. An external periphery
surface of the roller tappet body comprises a set of re-
cesses for patterning the external periphery surface,
where the recesses are designed as longitudinal
grooves. A part of the recesses stand in connection with
an inner space of the roller tappet body over a set of
holes. The holes open into the inner space based on the
height of the roller, where the holes are guided in a di-
agonal manner.

It is an object of the invention to provide an improved
high pressure fuel pump.

JP 2012 102701 A discloses another roller tappet body
received in a guide bushing. This object is attained by a
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high pressure fuel pump comprising the features of the
independent claim 1.

Preferred embodiments of the invention are subject-mat-
ter of the dependent claims.

[0007] A high pressure fuel pump comprises a high
pressure generating zone in which a translational move-
ment can be carried out to generate a high pressure in
a fuel, a tappet to transfer and transform a rotational
movement of the drive shaft into the translational move-
ment of the pressure generating zone, a tappet guide to
guide the tappet on a tappet guide wall, the tappet guide
having a longitudinal extension axis being arranged par-
allel to direction of the translational movement, and a
spring zone comprising a spring to bias the tappet onto
asurface of the drive shaft. A plurality of venting openings
are provided in the tappet guide to connect the spring
zone and a surrounding of the high pressure fuel pump,
in particular an engine compartment, in which the drive
shaft is arranged. The venting openings are extending
parallel to the longitudinal extension axis of the tappet
guide.

[0008] Therefore itis proposed to provide the plurality
of venting openings which do not pass through the entire
engine block, but which are instead located in the tappet
guide and which extend along the longitudinal extension
axis of the tappet guide instead of perpendicular to the
longitudinal extension axis. Therefore, the venting open-
ings can be easily manufactured, which results in a less
expensive manufacturing of the overall high pressure fuel
pump.

[0009] The venting openings are not provided in the
tappetitself, butin the tappet guide, as due to the general
assembly of the high pressure fuel pump venting open-
ings which are located in the tappet itself can be locked.
For example often a spring plate on the tappet provided
to support the spring covers a venting opening provided
in the tappet such that the venting openings become in-
operative.

[0010] In a preferred embodiment the the plurality of
venting openings are arranged in the tappet guide such
that they are during operation of the tappet in constant
fluidic communication with the spring zone. Therefore,
the venting openings can provide a pressure relieve of
the spring zone in any position of the tappet during its
operation.

[0011] A guide bushing is provided to form the tappet
guide . With a guide bushing the venting openings can
preferably be provided in a separate component part of
the high pressure fuel pump which is easy to manufac-
ture.

[0012] In a preferred embodiment the guide bushing
comprises an inner wall forming the tappet guide wall
and an outer wall opposite to the tappet guide wall,
wherein the plurality of venting openings are provided in
the outer wall. Providing the venting openings in the outer
wall of the guide bushing provides a more stable guide
for the tappet compared to an arrangement where the
venting openings are provided in the inner wall which
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forms the tappet guide wall and is in contact with the
tappet.

In a preferred embodiment the guide bushing is formed
from aluminum or from iron casting. Both aluminum as
well as iron casting comprises a good thermal conduc-
tivity which is advantageous to discharge heat from the
guide bushing to the surrounding. Aluminum has a higher
conductivity than iron casting and is therefore the pre-
ferred material in due of heat discharge. However, iron
casting has the advantage that in most cases the engine
block material is built from iron casting and therefore the
same thermal expansion of the guide bushing and the
surrounding material can be attained due to the use of
the same material. This leads to less stress in the com-
ponents. Providing the plurality of venting openings can
provide an improved pressure relief of the spring zone
compared to an arrangement comprising of only one
venting opening.

[0013] Providing a plurality of venting openings has the
further advantage that cooling fins are formed in the tap-
pet guide which can discharge heat generated by the
operation of the tappet. For example, 2, 4 or 8 venting
openings can be provided. It is preferred if the distance
between the cooling fins and therefore the distance be-
tween the venting openings is provided such that on the
one hand a sufficient pressure relief of the spring zone
and a sufficient cooling effect can be realized, but on the
other hand the stability of the overall system is not im-
pacted too much.

[0014] In a preferred embodiment the tappet guide is
divided into a first area and a second area by a plane
being perpendicular to a rotational axis of the drive shaft,
wherein the plurality of venting openings are provided
only in the first area.

[0015] The venting openings are preferably provided
in that first area of the tappet guide which is opposite to
a rotation direction of the drive shaft. Due to this arrange-
ment the abutting area of the tappet at the tappet guide
can be formed as large as possible and therefore a better
and in particular symmetric transmittal of force from the
drive shaft to the piston can be realized.

[0016] In a preferred embodiment the spring zone is
completely closed in a radial direction of the tappet by a
spring zone housing wall, wherein a clearance is provid-
ed between the tappet and the tappet guide. This means
that in the spring zone there are no further venting open-
ings provided in a radial direction. The clearance be-
tween the tappet and the tappet guide has the advantage
that the lubricant present in the area of the drive shaft
can be used to also lubricate the tappet.

[0017] In a preferred embodiment as sealing is provid-
ed to seal the spring zone against entrance of a fuel leak-
age from the pressure generating zone.

[0018] In operation of the high pressure fuel pump the
piston pressurizes the pressure chamber comprising the
fuel, wherein this fuel flows through an unavoidable clear-
ance in which the piston is guided in the direction of the
tappet, and further flows into the spring zone and there-
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fore contaminates the lubricant. A contaminated lubricant
can have the result that components of the high pressure
fuel pump as for example the tappet or the drive shaft
can wear. Therefore the sealing is provided to avoid the
mixture of lubricant and fuel in the spring zone.

[0019] In a preferred embodiment the high pressure
fuel pump is provided as a plug-in pump which is to be
plugged in into a recess of an engine block of a combus-
tion engine. Such a plug-in pump has the advantage that
it has a low weight and is easy to assemble.

[0020] In the following preferred embodiments of the
invention are described with regard to the accompanying
drawings, in which:

Fig. 1 shows a sectional view of a high pressure fuel
pump comprising the tappet;

Fig.2 shows a detailed sectional view of Fig. 1 in the
area of the tappet in a first embodiment;

Fig. 3 showsacross section along the line lll-1ll in Fig.
2

Fig.4  shows a detailed sectional view of Fig. 1 in the
area of the tappet in a non-inventive embodi-
ment;

Fig. 5 shows a cross section along the line V-V in Fig.
4; and

Fig. 6 shows a detailed sectional view of the area
above the tappet comprising a sealing.

[0021] Fig. 1 shows a sectional view of a high pressure

fuel pump 10 arranged in an engine block 12 of a com-
bustion engine. The engine block 12 comprises an en-
gine compartment 14, where a drive shaft 16 is arranged,
the engine compartment 14 and the drive shaft 16 both
extending along a drive shaft rotational axis 18. Further,
the engine block 12 comprises a recess 20 which extends
perpendicular to the drive shaft rotational axis 18 and
which comprises a recess wall 22. In the recess 20 the
high pressure fuel pump 10is inserted. The high pressure
fuel pump 10 does not comprise an own housing, but
uses the engine block 12 as housing, i.e. the high pres-
sure fuel pump 10 is formed as a plug-in pump 24. The
plug-in pump is only an example for a high pressure fuel
pump 10. All features of the following description are also
applicable to a high pressure fuel pump having an own
housing.

[0022] The high pressure fuel pump 10 comprises a
high pressure generating zone 26 by which a high pres-
sure is generated in a fuel. In the high pressure gener-
ating zone 26 a piston 28 is provided which generates
the high pressure in the fuel during a translational move-
ment along a translational movement direction 30 which
is perpendicular to the drive shaft rotational axis 18.
[0023] Due to the movement of the piston 28 the vol-



5 EP 3 009 659 B1 6

ume of the pressure chamber 32 is shortened and fuel
being presentin the pressure chamber 32 is pressurized.
[0024] The piston 28 is driven by the drive shaft 16 via
an exzenter 34, for example a cam 36, wherein a tappet
38 is provided to transfer a rotational movement of the
drive shaft 16 into a translational movement of the piston
28 being the main element of the high pressure gener-
ating zone 26.

[0025] Tappet 38 during its movement is guided by a
tappet guide 40 on a tappet guide wall 42. The tappet
guide 40 can be provided by the recess wall 22 of the
recess 20 in the engine block 12 or by an additional el-
ement, for example a guide bushing 44, which is inserted
in the recess 20 as will be described later. The tappet
guide 40 has a longitudinal extension axis 46 which is
arranged parallel to the translational movement direction
30 of the piston 28 and which is perpendicular to the drive
shaft rotational axis 18.

[0026] In order to maintain the tappet 38 in permanent
contact with a surface 48 of the drive shaft 16 in the area
of the cam 36, a spring 50 is provided in a spring zone
52 of the high pressure fuel pump 10. The spring 50 bi-
ases the tappet 38 and also the piston 28 onto the surface
48 of the drive shaft 16.

[0027] The drive shaft 16 in the engine compartment
14 is lubricated by a lubricant, for example oil. In order
to be able to also lubricate the tappet 38 during its move-
ment, a clearance 54 is provided between the tappet 38
and the tappet guide 40 such that the lubricant in the
engine compartment 14 can enter this clearance 54 and
therefore can lubricate also the tappet 38.

[0028] Via this clearance 54 the lubricant can enter al-
sothe spring zone 52 where it mixes with air being already
present in the spring zone 52. This mixture leads to a
pressure built-up during the operation of the tappet 38
when the spring zone 52 is compressed.

[0029] This built-up pressure cannot be reduced via
the clearance 54 as the clearance 54 is not large enough.
[0030] Therefore, as described with regard to figs. 2 to
5, venting openings 56 are provided in the tappet guide
40.

[0031] Usually such venting openings 56 are provided
in the spring zone 52 and act as escape vent for the
mixture of air and the lubricant, for example oil, which is
trapped between the high pressure generating zone 26
and the tappet guide 40. Usually this venting openings
56 are openings in the engine compartment 14 of the
engine block 12. Unfortunately additional bores and
openings in the engine compartment 14 are not preferred
as they raise the cost of manufacturing due to complex
orientation of this venting opening 56.

[0032] Therefore, a plurality of venting openings 56 ac-
cording to the invention are provided in the tappet guide
instead of in the engine compartment 14. Therefore, sim-
ple venting openings 56 can be provided which act as a
vent for the trapped mixture in the spring zone 52.
[0033] Therearetwo possibilities to provide the venting
openings 56, the first, non-inventive possibility is to pro-
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vide a pocket 58 in a recess wall 22, the pocket 56 ex-
tending along the longitudinal extension axis 46 between
the spring zone 52 and the engine compartment 14. In a
second possible embodiment of the invention the venting
openings 56 are provided in an additional component,
namely a guide bushing 44 which is inserted into the re-
cess 20.

[0034] The two embodiments are described in the fol-
lowing.
[0035] Fig. 2 shows an enlarged detail of the sectional

view of the high pressure fuel pump 10 of fig. 1. The detail
shows the area of the tappet 38. In the first embodiment
the tappet guide 40 is provided by a guide bushing 44
inserted into the recess 20. As can be seen in fig. 2 there
are several venting openings 56 provided in the guide
bushing 44 which extend between the spring zone 52
and a surrounding 60 of the high pressure fuel pump 10,
which is according to fig. 1 formed for example by the
engine compartment 14.

[0036] Fig. 3 shows a cross section of fig. 2 along the
line llI-1ll. Here it can be seen that the guide bushing 44
comprises a plurality of venting openings 56 such that
automatically cooling fins 62 are formed and heat gen-
erated during the operation of the tappet 38 can be dis-
charged.

[0037] As can be seen in fig. 2 und fig. 3 the guide
bushing 44 comprises an inner wall 64 forming the tappet
guide wall 42 at which the tappet 38 is guided, and an
outer wall 66 opposite to the tappet guide wall 42 and
directed to the recess wall 22 of the recess 20. The vent-
ing openings 56 are provided in the outer wall 66 of the
guide bushing 44 which provides a better stability for the
tappet guide wall 42 during the operation of the tappet 38.
[0038] The venting openings 56 are provided as pock-
ets 58 with a pocket opening 70 directed to the recess
wall 22.

[0039] Due to the provision of the venting openings 56
a further venting opening 56 in the recess wall 22 which
forms a housing wall 72 for the spring zone 52 can be
avoided. Therefore, in a radial direction 74 of the tappet
38 the springzone 52 is completely closed by this housing
wall 72.

[0040] Fig. 4 and fig. 5 show an alternative, non-inven-
tive embodiment of the invention, where the venting
openings 56 are not provided in an extra guide bushing
44, but in the recess wall 22 of the engine block 12. Also
these venting openings 56 extend between the spring
zone 52 and the surrounding 60, namely the engine com-
partment 14, and are preferably formed as pockets 58,
wherein the pocket opening 70 is directed to the tappet
38.

[0041] As can be seen in fig. 5 the tappet guide 40
provided by the recess wall 22 is divided into a first area
76 and a second area 78 by the drive shaft rotational axis
18. The venting openings 56 are only provided in the first
area 76, wherein the drive shaft 18 is arranged to rotate
in the opposite direction, i.e. in the direction towards the
second area 78. This arrangementincreases the stability
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of the tappet guide 40. The forces acting on the tappet
guide 40 due to the rotational forces of the drive shaft 16
which are transmitted onto the tappet 38 are acting only
on the second area 78 and not on the first area 76 which
is lessrigid due to the insertion of the venting opening 56.
[0042] Infig. 6 a detailed view of the high pressure fuel
pump 10 in the area of the high pressure generating zone
26is shown. Here the piston 28 is surrounded by a sealing
80 which avoids that fuel can migrate from the pressure
chamber 32 which is located above the piston 28 into the
spring zone 52 which is located around the piston 28.
Therefore, a mixing of the fuel and the lubricant can be
avoided and the danger of wear of the high pressure fuel
pump components is reduced.

[0043] The venting openings 56 are different to the
known prior art solutions and are not arranged anymore
in the engine block 12 itself, but in the tappet guide 40.
Further, they are provided in a position such that they
are in a constant fluidic communication with the spring
zone 52. In arrangements where the venting openings
56 are located for example in the tappet 38 itself, there
is the possibility that they are covered by for example a
spring plate constituted to support the spring 50. This
danger is not given if the venting openings 56 are ar-
ranged in the tappet guide 40 instead of in the tappet 38.
[0044] Therefore, the venting openings 56 in the tappet
guide 40 act as venting holes and therefore no additional
venting is required in the spring zone 52. The venting
opening 56 in the tappet guide 40 reduce the contact
forces of the tappetbody and of the tappet guide 40 which
ensures a lower friction and improves the thermal behav-
ior. As is shown for example in fig. 5 this venting openings
56 are strategically placed such that the load from the
cam 36 of the drive shaft 16 is not in the direction of the
venting openings 56. Depending on the volume which
has to be vented it is possible to provide more or less
venting openings 56. In the embodiment shown in figs.
2 and 3 the special tapped guide 40 formed by the guide
bushing 44 eliminates a precise machining of the tappet
guide 40 on the engine block 12 and is therefore a less
expensive solution. The guide bushing 44 can be of im-
proved materials as for example aluminum oriron casting
which have better thermal extension behavior, thus elim-
inating a disalignment in use of the tappet 38 due to tilting
at high operation temperatures. The special rib feature
around the guide bushing 44 which constitutes cooling
fins 62 also dissipates heat generated by the tappet fric-
tion effectively. The gap between the fins 62 and the
number of the fins 62 are specifically designed to ensure
optimum venting and cooling conditions thereby not com-
promising on the stability of the system.

Reference list
[0045]

10  high pressure fuel pump
12 engine block
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14  engine compartment

16  drive shaft

18  drive shaft rotational axis
20 recess

22  recess wall

24 plug-in pump

26  high pressure generating zone
28  piston

30 translational movement direction
32  pressure chamber

34  excenter

36 cam

38 tappet

40 tappet guide

42  tappet guide wall

44  guide bushing

46  longitudinal extension axis
48  surface

50 spring

52  spring zone

54  clearance

56  venting opening

58  pocket
60  surrounding
62 cooling fin

64  inner wall

66  outer wall

70  pocket opening
72  housing wall
74  radial direction
76 first area

78 second area
80 sealing

Claims
1. High pressure fuel pump (10), comprising

- a high pressure generating zone (26) in which
a translational movement can be carried out to
generate a high pressure in a fuel,

- a tappet (38) to transfer and transform a rota-
tional movement of a drive shaft (16) into the
translational movement of the pressure gener-
ating zone (26),

- a guide bushing (44) to form a tappet guide
(40) to guide the tappet (38) on a tappet guide
wall (42), the tappet guide (40) having a longi-
tudinal extension axis (46) being arranged par-
allel to a direction (30) of the translational move-
ment,

- a spring zone (52) comprising a spring (50) to
bias the tappet (38) onto a surface (48) of the
drive shaft (16),

wherein a plurality of venting openings (56) are pro-
vided in the tappet guide (40) to connect the spring
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zone (52) and a surrounding (60) of the high pressure
fuel pump (10), in particular an engine compartment
(14), in which the drive shaft (16) is arranged,
wherein the venting openings (56) are extending par-
allel to the longitudinal extension axis (46) of the tap-
pet guide (40), characterized in that the plurality of
venting openings (56) in the guide bushing (44) form-
ing cooling fins (62) to discharge a heat generated
during the operation of the tappet (38).

High pressure fuel pump (10) according to claim 1,
wherein the plurality of venting openings (56) are
arranged in the tappet guide (40) such that they are
during operation of the tappet (38) in constant fluidic
communication with the spring zone (52) .

High pressure fuel pump (10) according to any of the
claims 1 or 2,

wherein at least one additional venting opening (56)
is formed as a venting pocket (58) in a wall of the
tappet guide (40).

High pressure fuel pump (10) according to any of the
claims 1 to 3,

wherein the guide bushing (44) comprises an inner
wall (64) forming the tappet guide wall (42) and an
outer wall (66) opposite to the tappet guide wall (42),
wherein the the plurality of venting openings (56) are
provided in the outer wall (66).

High pressure fuel pump (10) according to any of the
claims 1 to 4,

wherein the tappet guide (40) is divided into a first
area (76) and a second area (78) by a plane being
perpendicular to a rotational axis (18) of the drive
shaft (16), wherein the plurality of venting openings
(56) are provided only in the first area (76).

High pressure fuel pump (10) according to any of the
claims 1 to 5,

wherein the spring zone (52) is in a radial direction
(74) of the tappet (38) completely closed by a spring
zone (52) housing wall (72), wherein a clearance (54)
is provided between the tappet (38) and the tappet
guide (40).

High pressure fuel pump (10) according to any of the
claims 1 to 6,

wherein a sealing (80) is provided to seal the spring
zone (52) against entrance of a fuel leakage from
the high pressure generating zone (26).

High pressure fuel pump (10) according to any of the
claims 1 to 7, being provided as a plug-in pump (24)
to be plugged in into a recess (20) of an engine block
(12) of a combustion engine.
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Patentanspriiche

1.

Hochdruckbrennstoffpumpe (10), aufweisend:

- einen Hochdruck erzeugenden Bereich (26),
indem eine translatorische Bewegung durchge-
fihrt werden kann, um einen Hochdruck in ei-
nem Brennstoff zu erzeugen,

- einen Ventilheber (38), um eine Drehbewe-
gung einer Antriebswelle (16) zu Gbertragen und
in die translatorische Bewegung des Druck er-
zeugenden Bereichs (26) zu Uberfiihren,

- eine Fihrungsbuchse (44), um eine Ventilhe-
berfiihrung (40) zu bilden und den Ventilheber
(38) auf einer Ventilheberfihrungswand (42) zu
fihren, wobei die Ventilheberfiihrung (40) eine
in Langsrichtung verlaufende Achse (46) auf-
weist, die parallel zu einer Richtung (30) der
translatorischen Bewegung angeordnet ist,

- einen Federbereich (52), der eine Feder (50)
aufweist,um den Ventilheber (38) auf eine Ober-
flache (48) der Antriebswelle (16) vorzuspan-
nen,

wobei eine Vielzahl von Liftungséffnungen (56) in
der Ventilheberfiihrung (40) vorgesehen ist, um den
Federbereich (52) und eine Einfassung (60) der
Hochdruckbrennstoffpumpe (10), insbesondere ei-
nen Motorraum (14), in dem die Antriebswelle (16)
angeordnet ist, zu verbinden,

wobei sich die Luftungséffnungen (56) parallel zu
der in Langsrichtung verlaufenden Achse (46) der
Ventilheberfiihrung (40) erstrecken,

dadurch gekennzeichnet, dass die Vielzahl von
Liftungsoéffnungen (56) in der Fihrungsbuchse (44)
Kuhlrippen (62) bildet, um Warme, die beim Betrieb
des Ventilhebers (38) erzeugt wird, abzuleiten.

Hochdruckbrennstoffpumpe (10) nach Anspruch 1,
wobei die Vielzahl von Liuftungséffnungen (56) auf
eine solche Weise in der Ventilheberfiihrung (40) an-
geordnet ist, dass sie im Betrieb des Ventilhebers
(38) in standiger Flussigkeitsverbindung mitdem Fe-
derbereich (52) steht.

Hochdruckbrennstoffpumpe (10) nach einem der
Anspriiche 1 oder 2,

wobei wenigstens eine zusatzliche Liftungséffnung
(56) als eine Luftungstasche (58) in einer Wand der
Ventilheberfiihrung (40) ausgebildet ist.

Hochdruckbrennstoffpumpe (10) nach einem der
Anspriche 1 bis 3,

wobei die Fihrungsbuchse (44) eine die Ventilhe-
berfiihrungswand (42) bildende Innenwand (64) und
eine der Ventilheberfihrungswand (42) gegenuber-
liegende AuRenwand (66) aufweist, wobei die Viel-
zahl von Luftungséffnungen (56) in der AuBenwand
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(66) vorgesehen ist.

Hochdruckbrennstoffpumpe (10) nach einem der
Anspriche 1 bis 4,

wobei die Ventilheberfiihrung (40) durch eine recht-
winklig zu einer Drehachse (18) der Antriebswelle
(16) verlaufende Ebene in ein erstes Gebiet (76) und
ein zweites Gebiet (78) unterteilt ist, wobei die Viel-
zahl von Liftungséffnungen (56) nur in dem ersten
Gebiet (76) vorgesehen ist.

Hochdruckbrennstoffpumpe (10) nach einem der
Anspriche 1 bis 5,

wobei der Federbereich (52) in einer radialen Rich-
tung (74) des Ventilhebers (38) durch eine Gehau-
sewand (72) des Federbereichs (52) vollstandig ge-
schlossen ist, wobei ein Spielraum (54) zwischen
dem Ventilheber (38) und der Ventilheberfiihrung
(40) vorgesehen ist.

Hochdruckbrennstoffpumpe (10) nach einem der
Anspriche 1 bis 6,

wobei eine Dichtung (80) vorgesehen ist, um den
Federbereich (52) gegen den Eintritt eines Brenn-
stofflecks aus dem Hochdruck erzeugenden Bereich
(26) abzudichten.

Hochdruckbrennstoffpumpe (10) nach einem der
Anspriiche 1 bis 7, die als eine Steckpumpe (24)
vorgesehen ist, die in eine Ausnehmung (20) eines
Motorblocks (12) eines Verbrennungsmotors zu ste-
cken ist.

Revendications

Pompe a carburant haute pression (10), comprenant
une zone de génération de haute pression (26) dans
laquelle un mouvement de translation peut étre ef-
fectué pour générer une pression élevée dans un
carburant,

un poussoir (38) pour transférer et transformer un
mouvement de rotation d’un arbre d’entrainement
(16) en mouvement de translation de la zone de gé-
nération de pression (26),

une bague de guidage (44) permettant de former un
guide (40) de poussoir pour guider le poussoir (38)
sur une paroi de guidage (42) de poussoir, le guide
(40) de poussoir ayant un axe d’extension longitudi-
nal (46) disposé parallelement a une direction (30)
du mouvement de translation,

une zone de ressort (52) comprenant un ressort (50)
permettant de pousser le poussoir (38) sur une sur-
face (48) de I'arbre d’entrainement (16),

dans laquelle une pluralité d’ouvertures d’aération
(56) sont prévues dans le guide (40) de poussoir
pour relier la zone de ressort (52) et un environne-
ment (60) de la pompe a carburant haute pression
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(10), en particulier un compartiment moteur (14),
dans lequel I'arbre d’entrainement (16) est disposé,
dans laquelle les ouvertures d’aération (56) s’éten-
dent parallelement a I'axe d’extension longitudinal
(46) du guide (40) de poussoir, caractérisée en ce
que la pluralité d’ouvertures d’aération (56) dans la
bague de guidage (44) forment des ailettes de re-
froidissement (62) permettant d’évacuer une chaleur
générée pendant le fonctionnement du poussoir
(38).

Pompe a carburant haute pression (10) selon la re-
vendication 1, dans laquelle la pluralité d’'ouvertures
d’aération (56) sont disposées dans le guide (40) de
poussoir de sorte que pendant le fonctionnement du
poussoir (38), elles soient en communication fluidi-
que constante avec la zone de ressort (52).

Pompe a carburant haute pression (10) selon l'une
quelconque des revendications 1 ou 2,
danslaquelle au moins une ouverture d’aération (56)
supplémentaire est formée sous forme de poche
d’aération (58) dans une paroi du guide (40) de pous-
soir.

Pompe a carburant haute pression (10) selon l'une
quelconque des revendications 1 a 3,

dans laquelle la bague de guidage (44) comprend
une paroi intérieure (64) formant la paroi de guidage
(42) de poussoir et une paroi extérieure (66) oppo-
sée a la paroi de guidage (42) de poussaoir,
danslaquelle la pluralité d’ouvertures d’aération (56)
sont placées dans la paroi extérieure (66).

Pompe a carburant haute pression (10) selon l'une
quelconque des revendications 1 a 4,

dans laquelle le guide (40) de poussoir est divisé en
une premiere surface (76) et une seconde surface
(78) par un plan perpendiculaire a un axe de rotation
(18) de I'arbre d’entrainement (16),

danslaquelle la pluralité d’ouvertures d’aération (56)
sont placées uniquement dans la premiére surface
(76).

Pompe a carburant haute pression (10) selon l'une
quelconque des revendications 1 a 5,

dans laquelle la zone de ressort (52) est dans une
direction radiale (74) du poussoir (38) completement
fermée par une paroi de boitier (72) de zone de res-
sort (52),

dans laquelle un espacement (54) est prévu entre le
poussoir (38) et le guide (40) de poussaoir.

Pompe a carburant haute pression (10) selon l'une
quelconque des revendications 1 a 6,

dans laquelle une fermeture (80) est prévue pour
sceller la zone de ressort (52) afin d’empécher I'en-
trée d’'une fuite de carburant provenant de la zone
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de génération de haute pression (26).

Pompe a carburant haute pression (10) selon I'une
quelconque des revendications 1 a 7, étant fournie
en tant que pompe emboitable (24) destinée a étre
emboitée dans un évidement (20) d’un bloc moteur
(12) d’un moteur a combustion.
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