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(54) Tappet arrangement and pump

(57) A Tappet arrangement for a high pressure pump
comprises:

- a tappet body (101),

- aroller (102) arranged partly in the tappet body (101),
- a fixing (103) for holding the roller (102) in the tappet
body (101) to prevent a movement of the roller (102) in

Fig 7

direction of the longitudinal axis (R) of the roller (102),
wherein the tappet body (101) comprises:

- two curved side surfaces (104) arranged opposite to
each other aligned in direction of the longitudinal axis (R)
of the roller (102) for movable coupling the tappet ar-
rangement with a pump housing (114) of the high pres-
sure pump.
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Description

[0001] The invention relates to a tappet arrangement
for a high-pressure pump for the delivery of a fluid and a
pump.

[0002] In today’s automotive engine systems, there is
an increased demand for low cost, direct injection. In
common rail injection systems, the fuel is delivered by
means of a high pressure pump from a fuel tank to a fuel
rail which serves as a storage reservoir for the fuel. The
fuel is under high pressure in the fuel rail (or common
rail) and can be injected directly into the cylinders via
injection valves connected to the rail.

[0003] Two of the main concerns related to the com-
mon rail pumps are cost and durability. On one hand,
high durability is required and higher pressure energy
output for the pump and on the other hand, the pump has
to become smaller to fit to the downsizing strategy of the
engine market. These requirements can be in contradic-
tion as downsizing may lead to a reduction of the space
available to design a robust pump. In these circumstanc-
es, the pump design is pushed towards selecting expen-
sive materials and creating expensive features to ease
the internal stresses.

[0004] Itis desirable to provide a tappet arrangement
for a high-pressure pump and a pump which is cost ef-
fective and reliable.

[0005] Accordingtoan aspectoftheinvention, atappet
arrangement for a high-pressure pump comprises a tap-
pet body. The tappet arrangement comprises a roller
partly arranged in the tappet body. The tappet arrange-
ment further comprises a fixing for holding the roller and
the tappet body to prevent a movement of the roller in
the direction of the longitudinal axis of the roller. The tap-
pet body comprises two curved side surfaces arranged
opposite to each other and aligned in the direction of the
longitudinal axis of the roller for a movable coupling of
the tappet arrangement with the pump housing of the
high-pressure pump.

[0006] Thetappetbody isradiused only ontwo outside
vertical sides along the roller. Therefore, the tappet ar-
rangementis able to slightly rotate in its bore in the pump
housing. Thus, the tappet arrangement is able to self-
align about its longitudinal axis, for example when the
bore is not perfectly aligned with the position of a cam of
adriveshaft of the pump. Further, a misalignment coming
from the position and clearance of the bearings where
the camshatft sits is compensated.

[0007] According to further aspects, the tappet body
comprises two flat side surfaces arranged opposite to
each other aligned in the direction across the longitudinal
axis of the roller. The two end faces of the tappet arrange-
ment are straight to limit the rotation of the tappet ar-
rangement.

[0008] Accordingtofurtheraspects, the fixing compris-
es two projecting parts that each are in contact with the
roller to prevent a movement of the roller in the direction
of the longitudinal axis of the roller. The fixing comprises
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two contact points with the roller. The fixing is designed
to fit in position with the roller center to reduce the break-
ing torque of the roller. For example, the fixing comprises
a tip at each of the two projecting parts that is in contact
with the roller.

[0009] According to further aspects, the fixing is made
from a metallic material with elastic properties, for exam-
ple brass.

[0010] According to an aspect of the invention, a high-
pressure pump for use in an internal combustion engine
comprises a plunger for pressurizing fuel within a pump
chamber of a pump housing during a plunger pumping
stroke. The pump comprises a driveshaft and the tappet
arrangement. The tappet arrangement is coupled with
the plunger and the driveshaft for imparting drive from
the driveshaft to the plunger to perform the plunger pump-
ing stroke.

[0011] According to further aspects, the pump housing
comprises a bore. The shape of a wall surrounding the
bore corresponds with the shape of the two curved side
surfaces and the two curved side surfaces each are in
contact with the wall of the bore. Therefore, the tappet
arrangement is able to slightly rotate with respect to the
pump housing and to self-align with respect to the pump
housing and the driveshaft.

[0012] According to further aspects, the wall surrounds
the bore such that the two flat side surfaces are arranged
atadistance from the wall. Thus, the rotation of the tappet
arrangement with respect to the pump housing is limited
to a given angle.

[0013] The tappet arrangement and the bore corre-
spond to each other with a clearance given to provide
the required maximum rotation degree of the tappet ar-
rangement with respect to the pump housing. The cor-
ners between the two curved side surfaces and the two
flat side surfaces serve as rotation stops for the tappet
arrangement. The corners are free to travel on a circle
circumscribed to the radiused edges for only the amount
of space allowed by the clearance between the two flat
side surfaces and the corresponding wall of the bore.
Thus, the robustness of the pump is increased by the
mean of the increase in robustness for the roller align-
ment to the cam of the driveshaft.

[0014] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated
in the accompanying drawings. The same elements, el-
ements of the same type and elements having the same
effect may be provided with the same reference symbols
in the figures.

FIG.1  schematically shows a tappet arrangement ac-
cording to an embodiment, and

FIG.2 schematically shows a detail of a high-pres-
sure pump according to an embodiment.

[0015] A tappet arrangement 100 comprises a tappet

body 101 and a roller 102. The roller is coupled with the
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tappet body 101 by a fixing 103.

[0016] The roller is coupled with the tappet body 101
such that the roller is able to rotate relative to the tappet
body 101 about its longitudinal axis R. The fixing 103
comprises two projecting parts 106. Each of the project-
ing parts 106 is coupled with a plane of the cylinder-
shaped roller 102. For example, each of the projecting
parts 106 comprises a point at the end that is in contact
with the roller 102. The tip is in contact with the roller 102
in the roller center at the longitudinal axis R. Thus, the
friction and the breaking torque between the roller 102
and the fixing 103 is reduced. For example, the fixing 103
is made from a metallic material with elastic properties,
for example brass or other metallics. The fixing 103 is a
separate part to the tappet body 101 and, for example,
is clipped on the tappet body 101.

[0017] Thetappetbody 101 comprisestwo curved side
surfaces 104. The curved side surfaces 104 are posi-
tioned opposite each other. The curved side surfaces are
convex. The two curved side surfaces 104 are aligned in
the direction of the longitudinal axis R of the roller 102
and in the direction of the longitudinal axis L of the tappet
body.

[0018] The tappet body 101 further comprises two flat
side surfaces 105 that are aligned in the direction across
the longitudinal axis R of the roller 102 and in the direction
of the longitudinal axis L of the tappet body 101. The two
flat side surfaces 105 each are in alignment with the two
planes of the roller 102. The two projecting parts 106 of
the fixing 103 are arranged at the respective flat side
surfaces 105. The two projecting parts 106 prevent the
roller 102 from moving along its longitudinal axis R be-
tween the two flat side surfaces 105. The roller 102 is
able to rotate about its longitudinal axis R with respect
to the tappet body 101 as well as the fixing 103 and is
restrained from moving in the direction of the longitudinal
axis R of the roller 102 and the longitudinal axis L of the
tappet body 101.

[0019] Accordingto aspects, the tappetbody 101 com-
prises arecess 107 on a side 115 opposite the roller 102.
The recess is provided for coupling the tappet arrange-
ment 100 with a plunger 110 (FIG. 2) of the high-pressure
pump. The fixing 103 comprises a corresponding open-
ing 108 such that the plunger 110 can reach through the
fixing 103 into the recess 107.

[0020] FIG. 2 schematically shows a detail of a pump
according to an aspect. The pump comprises a housing
114 that surrounds a bore 112. The bore 112 is surround-
ed by a wall 113. The plunger 110 is mounted within the
bore 112. A driveshaft 111 is arranged. The driveshaft
111 comprises an engine-driven cam. As the cam is driv-
enin use, the plunger 110 is caused to reciprocate within
the bore 112 and causes pressurization of fuel within a
pump chamber defined at one end of the bore. The cou-
pling between the plunger 110 and the driveshaft 111 is
realized by the tappet arrangement 100. The tappet ar-
rangement 100 is coupled with the driveshaft 111 or the
cam with the roller 102. The tappet arrangement 100 is
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coupled with the plunger 110 by means of the recess 107.
[0021] The wall 113 surrounds the bore with a shape
that corresponds to the two flat side surface 105 and the
two curved side surfaces 104. The wall 113 comprises
two sections that each have the same or nearly the same
radius as the two curved side surfaces 104. Each of the
two curved side surfaces 104 is in contact with one sec-
tion of the curved sections of the wall 113. The tappet
arrangement 100 moves inside the bore 112 along the
longitudinal axis L of the tappet body 101 guided by the
two curved side surfaces 104 that slide along the wall
113. The two flat side surfaces 105 are arranged at a
distance from the corresponding sections of the wall 113.
Therefore, the tappet arrangement 100 is able to self-
align its alignment with respect to the pump housing 114.
The tappet arrangement 100 is able to rotate about its
longitudinal axis L due to the curved side surfaces and
the corresponding curved sections of the wall 113. The
two flat side surfaces 105 and the corresponding sections
of the wall 113 limit the rotation of the tappet arrangement
100. The distance between the flat side surfaces 105 and
the wall 113 defines the given maximum angle of rotation
of the tappet arrangement 100.

[0022] According to aspects, the tappet arrangement
100 slides in the bore 112 that is machined directly in the
housing 114 and has the corresponding shape in the
cross-section as the tappet body 101.

[0023] According to further aspects, the bore 112 com-
prises a coating on the wall 113 for reducing friction, for
example PEEK, PTFE and/or their derivates.

[0024] According to further aspects, the bore 112 com-
prises a separate sleeve (not shown) inserted in which
the tappet arrangement 100 is arranged and movable.
[0025] According to further aspects, the wall 113 is
heat treated to a desired given hardness, for example
with aluminum anodising.

[0026] According to aspects, the movement of the tap-
pet arrangement 100 in the direction of the longitudinal
axis R of the roller 102 is constrained by the coupling of
the tappet arrangement 100 with the plunger 110 in the
recess 107. The plunger is arranged inside the recess
107 with a small clearance. The plunger 110 itself is con-
strained by a given clearance in its bore 112 making the
plunger 110 torunin agiven axial position. The clearance
between the plunger 110 and the tappet arrangement
100 is necessary to compensate a misalignment of the
roller 102 with respect to the cam or the driveshaft 111
due to the position of the bearings on which the driveshaft
111 sits.

[0027] The radius on the curved side surfaces 104 in
combination with the clearance between the flat side sur-
faces 105 and the wall 113 provide a limited degree of
rotation for the tappet arrangement 100. Therefore, a
self-alignment of the tappet arrangement 100 with re-
spect to the driveshaft 111 and/or the cam is realized
increasing the robustness of the assembly.

[0028] The fixing 103 on top of the tappet body 101
prevents the roller 102 from touching either the tappet or
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the sleeve with its plane end sides. The fixing 103 com-
prises small spherical tips on the inside of the projecting
parts 106 that run against the roller center. Therefore,
the design of the roller 102 can be very simple and, thus,
cost-effective. Further, the breaking torque between the
roller 102 and the sleeve is avoided.

[0029] The tappet arrangement 100 and the wall 113
and/or the sleeve inside the bore 112 comprise a calcu-
lated clearance on both ends at the flat side surfaces 105
avoiding special machining on the tappet arrangement
end face, onthe projecting parts 106 and on the bore 112.
[0030] The tappetbody 101, the fixing 103 and the roll-
er 102 are prevented to slide along the longitudinal axis
R due to the recess 107 provided on the top surface 115
ofthe tappet body 101 where the plunger sits with a clear-
ance smaller than the clearance between the flat side
surfaces 105 and the wall 113. This feature transmits the
plunger constraint to the tappet arrangement 100.
[0031] The tappetarrangement 100 comprises the ad-
vantage of self-alignment and constraint of the roller po-
sition on the cam. According to aspects, there is no need
forasleeveinthebore 112 where the tappet arrangement
100 is guided.

Claims

1. Tappetarrangement for a high pressure pump, com-
prising:

- a tappet body (101),

-aroller (102) arranged partly in the tappet body
(101),

- a fixing (103) for holding the roller (102) in the
tappet body (101) to prevent a movement of the
roller (102) in direction of the longitudinal axis
(R) of the roller (102), wherein the tappet body
(101) comprises:

- two curved side surfaces (104) arranged op-
posite to each other aligned in direction of the
longitudinal axis (R) of the roller (102) for mov-
able coupling the tappet arrangement with a
pump housing (114) of the high pressure pump.

2. Tappetarrangementaccording to claim 1, the tappet
body (101) comprising:

- two flat side surfaces (105) arranged opposite
to each other aligned in direction across the lon-
gitudinal axis (R) of the roller (102).

3. Tappet arrangement according to claim 1 or 2,
wherein the curved side surfaces (104) each are con-
vex.

4. Tappet arrangement according to any of claims 1 to
3, the fixing (103) comprising two projecting parts
(106) that each are in contact with the roller (102) to
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prevent a movement of the roller (102) in direction
of the longitudinal axis (R) of the roller (102).

Tappet arrangement according to any of claims 1 to
4, the tappet body (101) comprising a recess (107)
on the site (115) opposite the roller (102) for coupling
the tappet arrangement with a plunger (110) of the
high pressure pump.

High pressure pump for use in an internal combus-
tion engine, comprising:

- a plunger (110) for pressurising fuel within a
pump chamber of a pump housing during a
plunger pumping stroke,

- a drive shaft (111),

- a tappet arrangement (100) according to any
of claims 1 to 5, the tappet arrangement (100)
being coupled with the plunger (110) and the
drive shaft (111) for imparting drive from the
drive shaft (111) to the plunger (110) to perform
the plunger pumping stroke.

Pump according to claim 6, the pump housing (114)
comprising a bore (112), the shape of a wall (113)
surrounding the bore (112) corresponding with the
shape of the two curved side surfaces (104) and the
two curved side surfaces (104) each being in contact
with the wall (113) of the bore (112).

Pump according to claim 7, the wall (113) surround-
ing the bore (112) such that the two flat side surfaces
(105) are arranged at a distance from the wall (113).

Pump according to claim 7 or 8, wherein the shape
of the wall (113) and the shape of the two curved
side surfaces (104) as well as the shape of the two
flat side surfaces (105) correspond such that the tap-
pet arrangement (100) is free to rotate a given angle
relatively to the pump housing.
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