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Description
BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

[0001] The present invention relates to a high pres-
sure fuel pump including a pump plunger driven by
means of a rotating cam.

[0002] Especially, the present invention relates to a
lubricant supply unit for lubricating a lifter which moves
up and down (round trip) with an abutment on the cam.

2. DESCRIPTION OF THE RELATED ART

[0003] A high pressure fuel pump of an internal com-
bustion engine of high pressure injection type includes
a pump plunger which is moved up and down, by means
of a cam of a cam shaft, via a cylindrical bottomed lifter.
The above high pressure fuel pump is supposed to have
a lubricant supply unit for lubricating the lifter sliding in
a lifter guide.

[0004] Japanese PatentPublication JP8049632A dis-
closes a lubricant supply unit.

[0005] The lubricant supply unit according to Japa-
nese Patent Publication JP8049632A has a lifter guide
having an inner wall face formed with a lubricant supply
hole for supplying a lubricant to a sliding face of the lifter
guide and a sliding face of a lifter. The thus formed lu-
bricant supply hole are opened and closed in accord-
ance with up-and-down movement of the lifter acting as
a valve of the lubricant supply hole.

BRIEF SUMMARY OF THE INVENTION

[0006] The lubricant supply unit according to Japa-
nese Patent Publication JP8049632A having the above
construction may allow the lifter at its top dead center
and/or its bottom dead center to completely open the
lubricant supply hole, thus greatly fluctuating lubricant
pressure of an entire hydraulic pressure system of the
internal combustion engine during operation of the high
pressure fuel pump, and thereby fluctuating an amount
of the lubricant to be supplied to other sliding areas. The
entire hydraulic pressure system having the thus fluctu-
ating lubricant may cause seizure and wear to the sliding
areas in a period of reduced amount of lubricant. Pre-
venting the fluctuation in the lubricant (namely, potential
seizure and wear) is, however, supposed to use a flow
rate controller such as an orifice, resulting in increase
in cost.

[0007] In addition, operating the high pressure fuel
pump may cause a bearing pressure distribution to a
side face of the lifter, which distribution can be deter-
mined relative to rotational direction of a cam.

[0008] The lubricant supply unit according to Japa-
nese Patent Publication JP8049632A, however, does
not take into account the bearing pressure.
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[0009] Forming the lubricant supply hole in a position
having the high bearing pressure means a reduction in
a pressure-applicable area by an area covered by the
lubricant supply hole, thus further increasing the bearing
pressure in the position. In addition, forming the lubri-
cant supply hole in the position having the high bearing
pressure may increase the bearing pressure relative to
the supplied lubricant pressure, thus causing shortage
of the lubricant to the side face of the lifter. As a result,
the lifter and the lifter guide are likely to cause seizure
and wear.

[0010] Itis therefore an object of the presentinvention
to provide a lubricant supply unit of a high pressure fuel
pump.

[0011] Accordingto a first aspect of the presentinven-
tion, there is provided a lubricant supply unit of a fuel
pump (1).

The lubricant supply unit comprises:

1) a pump plunger (26) moving up and down for
pressurizing a fuel, the pump plunger (26) having a
lower end (26a);

2) a cam (20, 21) making a rotation;

3) a lifter (28) disposed in such a manner as to op-
pose the lower end (26a) of the pump plunger (26),
the lifter (28) having a bottom wall portion (28b) on
which the cam (20, 21) abuts, the lifter (28) making
a slidable movement up and down by the rotation
of the cam (20, 21); and

4) alifter guide (23) mating with the lifter (28) in such
a manner as to allow the lifter (28) to make the sli-
dable movement up and down in the lifter guide
(23), the lifter guide (23) being formed with a lubri-
cant supply hole (51) for supplying a lubricant to a
sliding face of the lifter guide (23) and a sliding face
of the lifter (28), the lubricant supply hole (51) open-
ing in an inner wall face of the lifter guide (23).

[0012] The lubricant supply hole (51) is disposed at
such a height that the lifter (28) at a bottom dead center
allows afirst part of the lubricant supply hole (51) to open
at an upper end of the lifter (28) and a second part of
the lubricant supply hole (51) to be covered with an outer
periphery of the lifter (28).

[0013] According to a second aspect of the present
invention, there is provided a lubricant supply unit of a
fuel pump (1).

The lubricant supply unit comprises:

1) a pump plunger (26) moving up and down for
pressurizing a fuel, the pump plunger (26) having a
lower end (26a);

2) a cam (20, 21) making a rotation;

3) a lifter (28) disposed in such a manner as to op-
pose the lower end (26a) of the pump plunger (26),
the lifter (28) having a bottom wall portion (28b) on
which the cam (20, 21) abuts, the lifter (28) making
a slidable movement up and down by the rotation
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of the cam (20, 21); and

4) alifter guide (23) mating with the lifter (28) in such
a manner as to allow the lifter (28) to make the sli-
dable movement up and down in the lifter guide
(23), the lifter guide (23) being formed with a lubri-
cant supply hole (56) for supplying a lubricant to a
sliding face of the lifter guide (23) and a sliding face
of the lifter (28), the lubricant supply hole (56) open-
ing in an inner wall face of the lifter guide (23).

[0014] The lubricant supply hole (56) is disposed at
such a height that the lifter (28) at a top dead center
allows a first part of the lubricant supply hole (56) to open
at a lower end of the lifter (28) and a second part of the
lubricant supply hole (56) to be covered with an outer
periphery of the lifter (28).

[0015] The other objects and features of the present
invention will become understood from the following de-
scription with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0016] Fig. 1 shows an overall construction of a high
pressure fuel pump 1 under the present invention.
[0017] Fig. 2 shows an entire fuel system of an inter-
nal combustion engine using high pressure fuel pump 1.
[0018] Fig. 3 shows a cross section of an essential
part of high pressure fuel pump 1, according to a first
embodiment of the present invention.

[0019] Fig. 4 shows a cross section taken along lines
IV-IV in Fig. 3.
[0020] Fig. 5 shows a behavior of a lifter 28 as well as

relation of a pump load F1, a reactive force F2 and a
pressing load F3, when high pressure fuel pump 1 is
under operation.

[0021] Fig. 6 shows a cross section showing a bearing
pressure distribution between lifter 28 and a guide hole
41.

[0022] Fig. 7 shows a cross section (similar to the
cross section in Fig. 4), according to a second embodi-
ment of the present invention.

[0023] Fig. 8 shows a cross section of the essential
part of high pressure fuel pump 1, according to a third
embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENT

[0024] In the following, various embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0025] For ease of understanding, the following de-
scription will contain various directional terms, such as,
left, right, upper, lower, forward, rearward and the like.
However, such terms are to be understood with respect
to only a drawing or drawings on which the correspond-
ing part of element is illustrated.

[0026] Fig. 1 shows an overall construction of a high
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pressure fuel pump 1 under the present invention.
[0027] Fig. 2 shows an entire fuel system of an inter-
nal combustion engine using high pressure fuel pump
1. Herein, fuel is directly injected into a cylinder of the
internal combustion engine.

[0028] More specifically, Fig. 2 shows a fuel tank 2, a
low pressure feed pump 3, an electric motor 4, a fuel
filter 5 and a low pressure regulator 6. Low pressure
feed pump 3 is disposed in fuel tank 2. Electric motor 4
drives low pressure feed pump 3. Low pressure regula-
tor 6 regulates the fuel supplied from low pressure feed
pump 3 at a predetermined pressure (0.3 MPa to 0.5
MPa). Subsequently, the thus regulated fuel is con-
veyed into high pressure fuel pump 1.

[0029] High pressure fuel pump 1 is mechanically
driven by means of a cam shaft 20 interlocked with a
crank shaft of the internal combustion engine (to be de-
scribed afterward). The pressure so pressurized (at its
peak of 10 MPa to 20 MPa) by means of high pressure
fuel pump 1 is then conveyed, by way of a high pressure
fuel pass 8, to a fuel injection valve 9 of each cylinder
of the internal combustion engine. Subsequently, the
thus conveyed fuel is injected into each cylinder, in ac-
cordance with an injection signal from an engine control
module 11.

[0030] The fuel pressure in high pressure fuel pass 8
is sensed with a fuel pressure sensor 10. The thus
sensed fuel pressure is a base for variably controlling
fuel supply (amount) of high pressure fuel pump 1, to
obtain a predetermined fuel pressure.

[0031] Moreover in Fig. 2, there are provided a relief
pass 12 and a relief valve 13 extending toward fuel tank
2, while there is provided a return pass 14 for returning
to fuel tank 2 low pressure fuel leaked from high pres-
sure fuel pump 1.

[0032] In general, cam shaft 20 also acts as a part of
a dynamic valve system of the internal combustion en-
gine. In other words, cam shaft 20 has a part provided
properly with a pair of cam lobes 21 for driving high pres-
sure fuel pump 1.

[0033] As is seen in Fig. 1, high pressure fuel pump
1is disposed above a cylinder head 22 so that high pres-
sure fuel pump 1 can be disposed above cam shaft 20.
[0034] High pressure fuel pump 1 includes a lifter
guide 23, a pump housing 25, a pump plunger 26 and
an electromagnetic control valve 27. Lifter guide 23 also
acts as a member for mounting high pressure fuel pump
1. Pump housing 25 is fixed to lifter guide 23 by way of
a lubricant seal 24. Pump plunger 26 is substantially cy-
lindrical, and is disposed in substantially the center of
pump housing 25 in such a manner as to move up and
down. The above described variable control of the fuel
supply (amount) of high pressure fuel pump 1 is carried
out by means of electromagnetic control valve 27.
[0035] Pump plunger 26 has a lower end 26a protrud-
ing down from pump housing 25, and cam shaft 20
presses lower end 26a by way of a lifter 28. Moreover,
pump plunger 26 has an upper end 26b for pressurizing
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the fuel in a pressurizing chamber 29.

[0036] A seal member 31 seals an area defined be-
tween pump plunger 26 and pump housing 25. Pump
housing 25 has a low pressure fuel inlet 32 connecting
to low fuel pressure fuel pass 7 (see Fig. 2), and a high
pressure fuel outlet 33 connecting to high pressure fuel
pass 8 (see Fig. 2).

[0037] Low pressure fuel pass 32 connects to pres-
surizing chamber 29 by way of a valve body 27a of elec-
tromagnetic control valve 27, while high pressure fuel
outlet 33 connects to pressurizing chamber 29 by way
of a check valve 34.

[0038] Electromagnetic control valve 27 controls tim-
ing of opening and closing valve body 27a, thereby var-
iably controlling the fuel which is supplied from pressu-
rizing chamber 29 to high pressure fuel outlet 33 in ac-
cordance with stokes of pump plunger 26.

[0039] Lifter 28 is shaped substantially into a bot-
tomed cylinder having a cylindrical side wall portion 28a
and a bottom wall portion 28b disposed beneath side
wall portion 28a. Lifter 28 mates with a cylindrical guide
hole 41 of lifter guide 23 in such a manner as to slide up
and down and make a rotation. Lifter 28 is substantially
concentric with pump plunger 26.

[0040] Moreover, lower end 26a of pump plunger 26
abuts on an inner face (upper face in Fig. 1) of bottom
wall portion 28b of lifter 28. Furthermore, a return spring
42 disposed inside lifter 28 can continuously bias lifter
28 toward cam shaft 20, thereby allowing a bottom face
(lower face in Fig. 1) of bottom wall portion 28b to abut
on cam lobe 21.

[0041] In sum, operation of cam lobe 21 in accord-
ance with rotation of cam shaft 20 can move lifter 28 up
and down. Integrally with lifter 28, pump plunger 26 can
make movement up and down (round trip). When
viewed in a direction indicated by an arrow Z in Fig. 2,
cam shaft 20 has its center line substantially orthogonal
to a center line of lifter 28 such that cam lobe 21 with its
maximum lift can press substantially the center of lifter
28.

[0042] A lubricant of the internal combustion engine
lubricates an area defined between lifter 28 and lifter
guide 23. Herein, the lubricant is supplied through a lu-
bricant pass 43 formed in cylinder head 22 and lifter
guide 23.

[0043] Fig. 3 and Fig. 4 show details of lifter 28 and a
lubrication mechanism of lifter 28, according to a first
embodiment of the present invention.

[0044] Fig. 5 shows a behavior of lifter 28, while Fig.
6 shows bearing pressure (face pressure) caused by the
behavior of lifter 28.

[0045] As is seen in Fig. 5, there is defined an initial
abutment point C of cam lobe 21 on the bottom face
(lower face in Fig. 5) of bottom wall portion 28b of lifter
28. Rotation of cam shaft 20 in a direction ® allows initial
abutment point C to be deflected rightward in Fig. 5 from
the center of lifter 28.

[0046] Pressurizing the fuel with pump plunger 26
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causes a pump load F1 to act along the center line of
pump plunger 26, as is seen in Fig. 5, and thereby pump
load F1 causes a reactive force F2 to initial abutment
point C. Pump load F1 and reactive force F2 offset from
each other may turn lifter 28 counterclockwise, as is
seen in Fig. 5. In direction o of cam shaft 20, there may
be caused a pressing load F3 for pressing (biasing) lifter
28 horizontally.

[0047] As aresult, lifter 28 is strongly pressed radially
to an inner periphery of guide hole 41 of lifter guide, in
two portions, namely, a first portion A and a second por-
tion B. First portion A abuts on an upper portion of lifter
28, while second portion B abuts on a lower portion of
lifter 28. With pressing load F3 applied to first portion A,
first portion A may have greater bearing pressure than
second portion B. In other words, first portion A may
have the greatest circumferential bearing pressure.
[0048] Fig. 6 shows a circumferential bearing pres-
sure distribution of lifter 28. The scale of the bearing
pressure can be depicted by radial expansion. Herein,
the bearing pressure can be seen in only two portions,
namely, the first portion A and second portion B which
are disposed along a rotational plane of cam lobe 21,
leaving substantially no (zero) bearing pressure in other
area (including in a direction orthogonal to the rotational
plane of cam lobe 21). Herein, Fig. 6 also shows a max-
imum bearing pressure portion A'.

[0049] Lifter 28 and the lubrication mechanism of lifter
28 in Fig. 3 and Fig. 4 according to the first embodiment
of the present invention mainly take into account the lu-
brication at first portion A in Fig. 5 and Fig. 6.

[0050] As is seen in Fig. 4, a pair of upper lubricant
supply holes 51 are formed substantially symmetrical in
such a manner as to open on respective sides of first
portion A which is a high bearing pressure area. A first
radial line R1 of guide hole 41 (otherwise, of lifter guide
23) is disposed between the pair of upper lubricant sup-
ply holes 51. Upper lubricant supply hole 51 is an outlet
of lubricant pass 43.

[0051] More specifically, first portion A has a third por-
tion D having the bearing pressure of substantially 0 and
included in an end opening of upper lubricant supply
hole 51 shaped substantially into a circle. Moreover, up-
per lubricant supply hole 51 extends in a direction along
a second radial line R2 of guide hole 41 (otherwise, of
lifter guide 23).

[0052] The pair of upper lubricant supply holes 51 are
the same in level in an axial direction of guide hole 41.
Especially, as is seen in Fig. 3, lifter 28 at a bottom dead
center causes the end opening of upper lubricant supply
hole 51 to be disposed in such a height as to be partly
open.

[0053] More specifically, side wall portion 28a of lifter
28 has an upper end formed with a chamfer 52 shaped
substantially into a taper. Lifter 28 at the bottom dead
center allows a boundary line 53 (defined between a ver-
tical face of side wall portion 28a and chamfer 52) to
intersect with the end opening of upper lubricant supply
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hole 51. In other words, boundary line 53 is in such a
position as to pass through (for example) substantially
a center of the end opening of upper lubricant supply
hole 51, with lifter 28 at the bottom dead center. Herein,
as is seen in Fig. 3, bottom wall portion 28b of lifter 28
is formed with a plurality of through communication
holes 54.

[0054] With the construction of lifter 28 and the lubri-
cation mechanism of lifter 28, according to the first em-
bodiment described above, a lubricant pressurized by
means of a lubricant pump (not shown) of the internal
combustion engine may be continuously discharged
from upper lubricant supply hole 51, and thereby sup-
plied to a clearance 55 defined between lifter 28 and
guide hole 41's wall.

[0055] Asis seenin Fig. 4, the pair of upper lubricant
supply holes 51 supply the lubricant to the respective
sides of first portion A (high bearing pressure area),
thereby securely lubricating an area in the vicinity of first
portion A. In addition, upper lubricant supply holes 51
not opening to first portion A (high bearing pressure ar-
ea) can prevent further increase in bearing pressure of
first portion A (high bearing pressure area).

[0056] Lifter 28 at the bottom dead center may partly
open an upper part of upper lubricant supply hole 51, as
is seen in Fig. 3. With this, a first portion of the lubricant
may flow into clearance 55, as indicated with a single
downward arrow in Fig. 3. On the other hand, as indi-
cated with three sequential arrows in Fig. 3, a second
portion of the lubricant may pass, by way of chamfer 52,
over side wall portion 28a of lifter 28 to flow into lifter 28,
thus lubricating a contact defined between lower end
26a of pump plunger 26 and bottom wall portion 28b of
lifter 28. Also lubricated with the second portion of the
lubricant includes return spring 42.

[0057] Thereafter, the second portion of the lubricant
in lifter 28 may drop down by way of communication hole
54, thus lubricating a contact defined between cam shaft
20 and lifter 28.

[0058] Herein, even at the bottom dead center it is on-
ly part of upper lubricant supply hole 51 that is opened
with lifter 28, thus preventing great decrease in the lu-
bricant pressure in lubricant pass 43. In other words, de-
crease in the lubricant pressure in lubricant pass 43 is
relatively small. Thereby, lubrication of other sliding ar-
eas is unlikely to be influenced. In sum, the construction
of lifter 28 and the lubrication mechanism of lifter 28 ac-
cording to the first embodiment can control fluctuation
in lubricant pressure in the entire lubrication system and
secure lubrication of members including those disposed
inside lifter 28.

[0059] In addition, according to the first embodiment,
upper lubricant supply hole 51 can be opened and
closed by way of chamfer 52, thus eliminating the need
for excessive reduction in axial length of side wall por-
tion 28a. This can allow lifter 28 to open and close upper
lubricant supply hole 51 with stabilized movement
(round trip) of lifter 28.
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[0060] Fig. 7 shows details of lifter 28 with the pair of
the upper lubricant supply holes 51 directing otherwise
than those in Fig. 4, according to a second embodiment
of the present invention.

[0061] According to the second embodiment, the pair
of upper lubricant supply holes 51 are inclined inward
with each other. In other words, each of the pair of upper
lubricant supply holes 51 is inclined inward relative to
second radial line R2 of guide hole 41 (otherwise, of lifter
guide 23) in such a manner as to direct toward first por-
tion A which is the high bearing pressure area. Herein,
second radial line R2 passes through substantially the
center of the end opening of upper lubricant supply hole
51. Like upper lubricant supply hole 51 in Fig. 4 accord-
ing to the first embodiment, upper lubricant supply hole
51 in Fig. 7 according to the second embodiment is
opened in the position including third portion D having
the bearing pressure of substantially 0.

[0062] The thus inclined upper lubricant supply hole
51 in Fig. 7 can guide, toward first portion A (high bear-
ing pressure area), the lubricant supplied to clearance
55 (see Fig. 3), thus further improving lubrication of first
portion A.

[0063] Fig. 8 shows details of lifter 28, according to a
third embodiment of the present invention.

[0064] In addition to upper lubricant supply hole 51 at
first portion A in Fig. 3 and Fig. 4 according to the first
embodiment or upper lubricant supply hole 51 at first
portion A in Fig. 7 according to the second embodiment,
there is provided a lower lubricant supply hole 56 in Fig.
8 according to the third embodiment.

[0065] Like the pair of upper lubricant supply holes 51
relative to first portion A according to the first embodi-
ment and the second embodiment, a pair of lower lubri-
cant supply holes 56 according to the third embodiment
are disposed on respective sides of second portion B in
a form of a symmetry. First radial line R1 of guide hole
41 (otherwise, of lifter guide 23) is disposed between
the pair of lower lubricant supply holes 56. Second por-
tion B has a portion (corresponding to its counterpart,
namely, third portion D in Fig. 4 and Fig. 7) having bear-
ing pressure of substantially 0 and included in an end
opening of lower lubricant supply hole 56.

[0066] Lifter 28 at a top dead center in the axial direc-
tion of guide hole 41 allows an end opening of lower lu-
bricant supply hole 56 to partly open due to a lower end
of lifter 28.

[0067] The construction of lifter 28 and the lubrication
mechanism of lifter 28 according to the third embodi-
ment allow the pair of lower lubricant supply holes 56 to
securely lubricate second portion B (high bearing pres-
sure area second to first portion A), thus securely pre-
venting local wear or seizure.

[0068] Lifter 28 at the top dead center can partly open
lower lubricant supply hole 56, thus blowing the lubricant
to cam lobe 21 and thereby further lubricating the area
between cam lobe 21 and lifter 28. Herein, even at the
top dead center it is only part of lower lubricant supply
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hole 56 that is opened with lifter 28, thus preventing
great decrease in the lubricant pressure in a lubricant
pass (counterpart of lubricant pass 43 in Fig. 1).
[0069] Although the present invention has been de-
scribed above by reference to certain embodiments, the
present invention is not limited to the embodiments de-
scribed above. Modifications and variations of the em-
bodiments described above will occur to those skilled in
the art, in light of the above teachings.

[0070] The scope of the present invention is defined
with reference to the following claims.

Claims

1. Alubricant supply unit of a fuel pump (1), compris-
ing:

1) a pump plunger (26) moving up and down for
pressurizing a fuel, the pump plunger (26) hav-
ing a lower end (26a);

2) a cam (20, 21) making a rotation;

3) a lifter (28) disposed in such a manner as to
oppose the lower end (26a) of the pump plung-
er (26), the lifter (28) having a bottom wall por-
tion (28b) on which the cam (20, 21) abuts, the
lifter (28) making a slidable movement up and
down by the rotation of the cam (20, 21); and
4) a lifter guide (23) mating with the lifter (28)
in such a manner as to allow the lifter (28) to
make the slidable movement up and down in
the lifter guide (23), the lifter guide (23) being
formed with a lubricant supply hole (51) for sup-
plying a lubricant to a sliding face of the lifter
guide (23) and a sliding face of the lifter (28),
the lubricant supply hole (51) opening in an in-
ner wall face of the lifter guide (23),

characterised in that the lubricant sup-
ply hole (51) being disposed at such a height that
the lifter (28) at a bottom dead center allows a first
part of the lubricant supply hole (51) to open at an
upper end of the lifter (28) and a second part of the
lubricant supply hole (51) to be covered with an out-
er periphery of the lifter (28).

2. The lubricant supply unit of the fuel pump (1) as
claimed in claim 1, wherein
the upper end of the lifter (28) is formed with
a chamfer (52), and
the first part of the lubricant supply hole (51)
at the bottom dead center is open via the chamfer
(52).

3. The lubricant supply unit of the fuel pump (1) as
claimed in claim 1, wherein

the lubricant supply unit of the fuel pump (1)

further comprises another lubricant supply hole (56)
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disposed lower than the lubricant supply hole (51),
the another lubricant supply hole (56) in a cir-
cumferential direction of the lifter guide (23) is dis-
posed on a side having an initial abutment point (C)
for allowing a cam lobe (21) of the cam (20, 21) to
abut initially on the bottom wall portion (28b) of the
lifter (28) in a direction of the rotation of the cam (20,
21), and
the side of the another lubricant supply hole (56) is
opposite to a side of the lubricant supply hole (51),
in the circumferential direction of the lifter guide
(23).

A lubricant supply unit of a fuel pump (1), compris-
ing:

1) a pump plunger (26) moving up and down for
pressurizing a fuel, the pump plunger (26) hav-
ing a lower end (26a);

2) a cam (20, 21) making a rotation;

3) a lifter (28) disposed in such a manner as to
oppose the lower end (26a) of the pump plung-
er (26), the lifter (28) having a bottom wall por-
tion (28b) on which the cam (20, 21) abuts, the
lifter (28) making a slidable movement up and
down by the rotation of the cam (20, 21); and
4) a lifter guide (23) mating with the lifter (28)
in such a manner as to allow the lifter (28) to
make the slidable movement up and down in
the lifter guide (23), the lifter guide (23) being
formed with a lubricant supply hole (56) for sup-
plying a lubricant to a sliding face of the lifter
guide (23) and a sliding face of the lifter (28),
the lubricant supply hole (56) opening in an in-
ner wall face of the lifter guide (23),

characterised in that. the lubricant
supply hole (56) being disposed at such a height
that the lifter (28) at a top dead center allows a first
part of the lubricant supply hole (56) to open at a
lower end of the lifter (28) and a second part of the
lubricant supply hole (56) to be covered with an out-
er periphery of the lifter (28).

The lubricant supply unit of the fuel pump (1) as
claimed in claim 4, wherein

the lubricant supply unit of the fuel pump (1)
further comprises another lubricant supply hole (51)
disposed upper than the lubricant supply hole (56),
the lubricant supply hole (56) in a circumferential
direction of the lifter guide (23) is disposed on a side
having an initial abutment point (C) for allowing a
cam lobe (21) of the cam (20, 21) to abut initially on
the bottom wall portion (28b) of the lifter (28) in a
direction of the rotation of the cam (20, 21), and

the side of the lubricant supply hole (56) is op-
posite to a side of the another lubricant supply hole
(51), in the circumferential direction of the lifter
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guide (23).

The lubricant supply unit of the fuel pump (1) as
claimed in any one of claim 1 to claim 5, wherein

the lubricant supply hole (51, 56) is open in a
portion (D) that is free from a high bearing pressure
area (A, B) in a circumferential direction of the lifter
guide (23), the high bearing pressure area (A, B)
being an intersection of the cam (20, 21)'s rotational
plane and the lifter guide (23)'s inner wall face, and

the portion (D) for the open lubricant supply
hole (51, 56) is disposed in a vicinity of the high
bearing pressure area (A, B) having a bearing pres-
sure higher than a bearing pressure of another area
of the lifter guide (23).

The lubricant supply unit of the fuel pump (1) as
claimed in claim 6, wherein

the lubricant supply hole (51, 56) comprises
a pair of the lubricant supply holes (51, 56) which
are disposed at a common height in such a manner
as to form substantially a symmetry with each other
putting therebetween a first radial line (R1) of the
lifter guide (23).

The lubricant supply unit of the fuel pump (1) as
claimed in claim 7, wherein

the pair of the lubricant supply holes (51, 56)
are disposed respectively on a first side and a sec-
ond side of the high bearing pressure area (A, B)
which is the intersection of the cam (20, 21)'s rota-
tional plane and the lifter guide (23)'s inner wall
face,

a second radial line (R2) of the lifter guide (23)
passes through substantially a center of the opened
lubricant supply hole (51, 56), the center being de-
fined at an end of the lubricant supply hole (51, 56),
and

the pair of the lubricant supply holes (51, 56)
are inclined inward with each other relative to the
respective second radial lines (R2) of the lifter guide
(23) in such a manner as to direct toward the high
bearing pressure area (A, B).

Patentanspriiche

Schmiermittel-Zufiihreinheit einer Kraftstoffpumpe
(1), die umfasst:

1) einen Pumpenkolben (26), der sich auf und
ab bewegt, um einen Kraftstoff unter Druck zu
setzen, wobei der Pumpenkolben (26) ein un-
teres Ende (26a) hat;

2) einen Nocken (20, 21), der eine Drehung
ausfuhrt;

10

15

20

25

30

35

40

45

50

55

3) einen StoRel (28), der so angeordnet ist,
dass er dem unteren Ende (26a) des Pumpen-
kolbens (26) gegenuberliegt, wobei der StoRel
(28) einen unteren Wandabschnitt (28b) hat, an
dem der Nocken (20, 21) anliegt, und der St6-
Rel (28) durch die Drehung des Nokkens (20,
21) eine Gleitbewegung nach oben und nach
unten ausfihrt; und

4) eine Sto6Relflihrung (23), die mit dem StoRel
(28) so in Eingriff ist, dass der St6Rel (28) eine
Gleitbewegung nach oben und nach unten in
der StoRelflihrung (23) ausfihren kann, wobei
die StoRelfiihrung (23) mit einem Schmiermit-
tel-Zufiihrloch  (51) zum Zuflhren eines
Schmiermittels zu einer Gleitflache der StoRel-
fuhrung (23) und einer Gleitflache des StoRels
(28) versehen ist und sich das Schmiermittel-
Zufuhrloch (51) in einer Innenwandflache der
StoRelflihrung (23) 6ffnet,

dadurch gekennzeichnet, dass das Schmiermit-
tel-Zufiihrloch (51) in einer Hohe angeordnet ist,
durch die es der StéRel (28) an einem unteren Tot-
punkt ermoglicht, dass sich ein erster Teil des
Schmiermittel-Zufiihrlochs (51) an einem oberen
Ende des St6Rels (28) 6ffnet und ein zweiter Teil
des Schmiermittel-Zufuhrlochs (51) mit einem Au-
fenumfang des StoRels (28) abgedeckt ist.

Schmiermittel-Zuflhreinheit der Kraftstoffpumpe
(1) nach Anspruch 1, wobei

das obere Ende des StdRels (28) mit einer Fase
(52) versehen ist, und

der erste Teil des Schmiermittel-Zufihrlochs (51)
an dem unteren Totpunkt Giber die Fase (52) offen
ist.

Schmiermittel-Zuflihreinheit der Kraftstoffpumpe
(1) nach Anspruch 1, wobei

die Schmiermittel-Zufiihreinheit der Kraftstoffpum-
pe (1) des Weiteren ein weiteres Schmiermittel-Zu-
fiihrloch (56) umfasst, das niedriger angeordnet ist
als das Schmiermittel-Zufiihrloch (51),

das andere Schmiermittel-Zufihrloch (56) in einer
Umfangsrichtung der StéRelfiihrung (23) an einer
Seite angeordnet ist, die einen Anfangs-Anliege-
punkt (C) hat, der es einer Nockenerhebung (21)
des Nockens (20, 21) ermdglicht, anfangs an dem
unteren Wandabschnitt (28b) des StéRels (28) in ei-
ner Drehrichtung des Nockens (20, 21) anzuliegen,
und

die Seite des anderen Schmiermittel-Zufuihrlochs
(56) einer Seite des Schmiermittel-Zufliihrlochs (51)
in der Umfangsrichtung der StéRelflihrung (23) ge-
genuberliegt.

4. Schmiermittel-ZufGhreinheit einer Kraftstoffpumpe
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(1), die umfasst:

1) einen Pumpenkolben (26), der sich auf und
ab bewegt, um einen Kraftstoff unter Druck zu
setzen, wobei der Pumpenkolben (26) ein un-
teres Ende (26a) hat;

2) einen Nocken (20, 21), der eine Drehung
ausfuhrt;

3) einen StoRel (28), der so angeordnet ist,
dass er dem unteren Ende (26a) des Pumpen-
kolbens (26) gegenuberliegt, wobei der StéRel
(28) einen unteren Wandabschnitt (28b) hat, an
dem der Nocken (20, 21) anliegt, und der Sto-
Rel (28) durch die Drehung des Nokkens (20,
21) eine Gleitbewegung nach oben und nach
unten ausfihrt; und

4) eine StoRelfihrung (23), die so mit dem Sto-
Rel (28) in Eingriff ist, dass der St6Rel (28) die
Gleitbewegung nach oben und nach unten in
der StéRelfiihrung (23) ausfihren kann, wobei
die StéRelfiihrung (23) mit einem Schmiermit-
tel-Zufiihrloch  (56) zum Zuflihren eines
Schmiermittels zu einer Gleitflache der Stolel-
fuhrung (23) und einer Gleitflaiche des StéRels
(28) versehen ist, wobei sich das Schmiermit-
tel-Zufiihrloch (56) in einer Innenwandflache
der StoRelflihrung (23) 6ffnet,

dadurch gekennzeichnet, dass das Schmiermit-
tel-Zufiihrloch (56) in einer Hohe angeordnet ist,
durch die es der Stolel (28) an einem oberen Tot-
punkt ermoglicht, dass sich ein erster Teil des
Schmiermittel-Zufihrlochs (56) an einem unteren
Ende des StoRels (28) 6ffnet und ein zweiter Teil
des Schmiermittel-Zufihrlochs (56) mit einem Au-
Renumfang des StoéRels (28) abgedeckt ist.

Schmiermittel-Zufiihreinheit der Kraftstoffpumpe
(1) nach Anspruch 4, wobei

die Schmiermittel-Zufiihreinheit der Kraftstoffpum-
pe (1) des Weiteren ein weiteres Schmiermittel-Zu-
fuhrloch (51) umfasst, das héher angeordnet als
das Schmiermittel-Zufiihrloch (56),

das Schmiermittel-Zufiihrloch (56) in einer Um-
fangsrichtung der StéRelflihrung (23) an einer Seite
angeordnet ist, die einen Anfangs-Anliegepunkt (C)
hat, der es einer Nockenerhebung (21) des Nok-
kens (20, 219) ermdglicht, anfangs an dem unterem
Wandabschnitt (28b) des StéRels (28) in einer
Drehrichtung des Nockens (20, 21) anzuliegen, und
die Seite des Schmiermittel-Zuflihrlochs (56) einer
Seite des anderen Schmiermittel-Zuflihrlochs (51)
in der Umfangsrichtung der StéRelfiihrung (23) ge-
genuberliegt.
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6. Schmiermittel-Zufiihreinheit der Kraftstoffoumpe

(1) nach einem der Anspriiche 1 bis 5, wobei

das Schmiermittel-Zufthrloch (50, 51) in einem Ab-
schnitt (D) offen ist, der von einem Bereich (A, B)
mit hohem Anpressdruck in einer Umfangsrichtung
der StéRelfiihrung (23) frei ist, wobei der Bereich
(A, B) mit hohem Anpressdruck ein Schnittpunkt der
Drehebene des Nockens (20, 21) und der Innen-
wandflache der StéRelfiihrung (23) ist, und der Ab-
schnitt (D) fur das offene Schmiermittel-Zufiihrloch
(51, 56) in der Nahe des Bereiches (A, B) mithohem
Anpressdruck angeordnet ist, der einen An-
pressdruck aufweist, der hoher ist als ein An-
pressdruck eines weiteren Bereiches der StéRel-
fuhrung (23).

Schmiermittel-Zuflhreinheit der Kraftstoffpumpe
(1) nach Anspruch 6, wobei

das Schmiermittel-Zufiihrloch (51, 56) ein Paar der
Schmiermittel-Zufihrldcher (51, 56) umfasst, die in
einer gemeinsamen Héhe so angeordnet sind, dass
sie im Wesentlichen eine Symmetrie zueinander bil-
den, wobei sich eine erste radiale Linie (R1) der
StoRelflhrung (23) dazwischen befindet.

Schmiermittel-Zuftihreinheit der Kraftstoffpumpe
(1) nach Anspruch 7, wobei:

das Paar der Schmiermittel-Zufiihriécher (51,
56) an einer ersten Seite bzw. einer zweiten
Seite des Bereiches (A, B) mit hohem An-
pressdruck angeordnet ist, der der Schnitt-
punkt der Drehebene des Nockens (20, 21) und
der Innenwandflache der StéRelfihrung (23)
ist,

eine zweite radiale Linie (R2) der StéRelfih-
rung (23) im Wesentlichen durch eine Mitte des
geodffneten Schmiermittel-Zufiihrlochs (51, 56)
hindurch verlauft, wobei die Mitte an einem En-
de des Schmiermittel-Zufiihrlochs (51, 56) aus-
gebildet ist, und

das Paar der Schmiermittelldcher (51, 56) rela-
tiv zu den jeweiligen zweiten radialen Linien
(R2) der StoRelfihrung (23) so zueinander
nach innen geneigtist, dass sie auf den Bereich
(A, B) mit hohem Anpressdruck zu gerichtet
sind.

Revendications

Unité d'alimentation en lubrifiant d'une pompe de
combustible (1) comprenant:

1) un plongeur de pompe (26) se déplagant
vers le haut et vers le bas pour mettre en pres-
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sion un combustible, le plongeur de pompe (26)
ayant une extrémité inférieure (26a);

2) une came (20, 21) effectuant une rotation;
3) un releveur (28) disposé de maniére a s'op-
poser a I'extrémité inférieure (26a) du plongeur
de pompe (26), le releveur (28) ayant une por-
tion de paroiinférieure (28b) contre laquelle bu-
te la came (20, 21), le releveur (28) effectuant
un mouvement de coulissement vers le haut et
vers le bas par larotation de la came (20, 21); et
4) un guide de releveur (23) adapté au releveur
(28) de maniére a permettre au releveur (28)
d'effectuer le mouvement de coulissement vers
le haut et vers le bas dans le guide de releveur
(23), le guide de releveur (23) présentant un
trou d'alimentation en lubrifiant (51) pour ame-
ner un lubrifiant a une face de coulissement du
guide de releveur (23) et a une face de coulis-
sement du releveur (28), le trou d'amenée de
lubrifiant (51) s'ouvrant dans une face de paroi
intérieure du guide de releveur (23),

caractérisée en ce que le trou d'amenée de lubri-
fiant (51) étant disposé a une hauteur telle que le
releveur (28) au point mort bas permet a une pre-
miére partie du trou d'amenée de lubrifiant (51) de
s'ouvrir a une extrémité supérieure du releveur (28)
et a une seconde partie du trou d'amenée de lubri-
fiant (51) d'étre couverte par une périphérie exté-
rieure du releveur (28).

Unité d'alimentation en lubrifiant de la pompe de
combustible (1) selon la revendication 1, ou l'extré-
mité supérieure du releveur (28) présente un chan-
frein (52), et la premiére partie du trou d'amenée de
lubrifiant (51) au point mort bas est ouverte par le
chanfrein (52).

Unité d'alimentation en lubrifiant de la pompe de
combustible (1) selon la revendication 1, ou l'unité
d'alimentation en lubrifiant de la pompe de combus-
tible (1) comprend en outre un autre trou d'amenée
de lubrifiant (56) disposé plus bas que le trou d'ame-
née de lubrifiant (51), l'autre trou d'amenée de lu-
brifiant (66) dans une direction circonférentielle du
guide de releveur (23) est disposé sur un cété ayant
un point de butée initial (C) pour permettre a un lobe
de came (21) de la came (20, 21) de buter initiale-
ment contre la portion de paroi inférieure (28b) du
releveur (28) dans une direction de rotation de la
came (20, 21), et le c6té de l'autre trou d'amenée
de lubrifiant (56) est opposé a un cbété du trou
d'amenée de lubrifiant (51), dans la direction circon-
férentielle du guide de releveur (23)

Unité d'alimentation en lubrifiant d'une pompe de
combustible (1) comprenant:
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1) un plongeur de pompe (26) se déplagant
vers le haut et vers le bas pour mettre en pres-
sion un combustible, le plongeur de pompe (26)
ayant une extrémité inférieure (26a);

2) une came (20, 21) effectuant une rotation;
3) un releveur (28) disposé de maniére a s'op-
poser a I'extrémité inférieure (26a) du plongeur
de pompe (26), le releveur (28) ayant une por-
tion de paroi inférieure (28b) contre laquelle bu-
te la came (20, 21), le releveur (28) effectuant
un mouvement de coulissement vers le haut et
vers le bas par larotation de la came (20, 21); et
4) un guide de releveur (23) adapté au releveur
(28) de maniére a permettre au releveur (28)
d'effectuer le mouvement de coulissement vers
le haut et vers le bas dans le guide de releveur
(23), le guide de releveur (23) présentant un
trou d'amenée de lubrifiant (56) pour amener
un lubrifiant a une face de coulissement du gui-
de dereleveur (23) et une face de coulissement
du releveur (28), le trou d'amenée de lubrifiant
(56) s'ouvrant dans une face de paroi interne
du guide de releveur (23),

caractérisée en ce que le trou d'amenée de lubri-
fiant (56) étant disposé a une hauteur telle que le
releveur (28) a un point mort haut permet a une pre-
miére partie du trou d'amenée de lubrifiant (56) de
s'ouvrir a une extrémité inférieure du releveur (28)
et a une seconde partie du trou d'amenée de lubri-
fiant (56) d'étre couverte par une périphérie externe
du releveur (28).

Unité d'alimentation en lubrifiant de la pompe de
combustible (1) selon la revendication 4, ou l'unité
d'alimentation en lubrifiant de la pompe de combus-
tible (1) comprend en outre un autre trou d'amenée
de lubrifiant (51) disposé plus haut que le trou
d'amenée de lubrifiant (56), le trou d'amenée de lu-
brifiant (66) dans une direction circonférentielle du
guide de releveur (23) est disposé sur un c6té ayant
un point de butée initial (C) pour permettre a un lobe
de came (21) de la came (20, 21) de buter initiale-
ment contre la portion de paroi inférieure (28b) du
releveur (28) dans une direction de rotation de la
came (20, 21), et

le c6té du trou d'amenée de lubrifiant (56) est op-
posé a un coté de 'autre trou d'amenée de lubrifiant
(51), dans la direction circonférentielle du guide de
releveur (23).

Unité d'alimentation en lubrifiant de la pompe de
combustible (1) selon l'une des revendications 1 a
5,00

le trou d'amenée de lubrifiant (51, 56) est ouvert
dans une portion (D) qui est exempte d'une zone
de pression de palier élevée (A, B) dans une direc-
tion circonférentielle du guide de releveur (23), la
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zone de pression de palier élevée (A, B) étant une
intersection du plan de rotation de la came (20, 21)
et de la face de paroi intérieure du guide de releveur
(23) et

la portion (D) pour le trou d'amenée de lubrifiant
ouvert (51, 56) est disposée au voisinage de la zone
de pression de palier élevée (A, B) ayant une pres-
sion de palier plus élevée qu'une pression de palier
d'une autre zone du guide de releveur (23).

Unité d'alimentation en lubrifiant de la pompe de
combustible (1) selon la revendication 6, ou le trou
d'amenée de lubrifiant (51, 56) comprend une paire
de trous d'amenée de lubrifiant (51, 56) qui sont dis-
posés a une hauteur commune de maniéere a former
sensiblement une symétrie entre eux en plagant en-
tre eux une premiére ligne radiale (R1) du guide de
releveur (23)

Unité d'alimentation en lubrifiant de la pompe de
combustible (1) selon la revendication 7, ou la paire
de trous d'amenée de lubrifiant (51, 56) est dispo-
sée respectivement sur un premier coté et un se-
cond cété de la zone de pression de palier élevée
(A, B) qui est I'intersection du plan de rotation de la
came (20, 21) et de la face de paroi intérieure du
guide de releveur (23), une seconde ligne radiale
(R2) du guide de releveur (23) passe a travers sen-
siblement un centre du trou d'amenée de lubrifiant
ouvert (51, 56), le centre étant défini a une extrémité
du trou d'amenée de lubrifiant (51, 56) et

les deux trous d'amenée de lubrifiant (51, 56) sont
inclinés vers l'intérieur I'un avec l'autre relativement
aux secondes lignes radiales respectives (R2) du
guide de releveur (23) de maniére a étre dirigés
vers la zone de pression de palier élevée (A, B).
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FIG. 5
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